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Preface

Thank you for purchasing this high-speed, high-accuracy assembly robot.

Before operating your robot, read this manual carefully to safely get the maximum benefit from your robot
in your assembling operations.

This manual covers the following products.

W Robot system configured with the RC7M controller
- Vertical articulated robot V*-G-T series
- Horizontal articulated robot H=*-G-T series

(Note) The robot controller version is indicated in the main software ver. column of the controller setting table
affixed on the controller. It can also be checked on the Version screen called up by pressing
[ExtScrn]—[Set]—[Maint.]—[Version] from the top screen of the teach pendant.

Important

To ensure operator safety, be sure to read the precautions and instructions in "SAFETY
PRECAUTIONS."



How this book is organized

This book is just one part of the documentation set. This book consists of SAFETY PRECAUTIONS and
chapters one through five.

Chapter 1 Operating Devices

This chapter describes how to connect the teach pendant to the robot controller. It also provides
explanations of the names and functions of their keys, buttons, and switches which allow you to operate
the robot.

Chapter 2 Preparations for Teaching

This chapter describes preparations necessary to make before starting teaching or running the robot
from the teach pendant.

The preparations include powering the robot controller and motor on/off, calibrating the robot, modifying
the speed, inching selection, setting payload and its center of gravity, and setting the robot installation
condition. Be sure to read this chapter before powering on the robot controller.

Chapter 3 General Introduction to Operation Modes and Optional Functions

This chapter describes the three operation modes of the robot: Teach, Individual, and Auto modes. It also
describes additional functions including machine lock used for simulation.

Chapter 4 General Introduction to Coordinates and Figures

This chapter explains the coordinates used for the robot and figures of the shoulder, elbow, and wrist.

Chapter 5 Commands Assigned to Function Keys on the Extended Screen

This chapter describes a variety of commands assigned to the function keys on the extended screen of
the teach pendant. The first section illustrates the command menu tree. The following sections provide a
detailed explanation of those commands, together with the access routes.
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Chapter 1
O

Operating Devices

This chapter describes how to connect the teach
pendant to the robot controller. It also provides
explanations of the names and functions of its keys,
buttons, and switches which allow you to operate
the robot.

NOTE 1: Avoid letting the teach pendant undergo
strong shocks, impacts, or vibrations.

NOTE 2: Touch the teach pendant with your
fingers only, never with the tip of a pen or any
pointed object. Otherwise, the LCD may be
broken.







Chapter 1 Operating Devices

1.1 Connecting the Teach Pendant

You may teach or operate the robot from the teach pendant (TP). When the robot
leaves the factory, no teach pendant is connected to the robot controller.

After unpacking the robot package, connect the teach pendant to the robot controller
as shown below.

Cautions for connecting or disconnecting the teach pendant cable to/from the controller:

(1) When and after connecting the cable to the controller, take care not to apply upward/downward or
rightward/leftward external pressure to the connector. Such pressure may break the connector,
resulting in a communications error.

(2) When disconnecting the cable from the controller, first turn the controller power OFF, unlock the
connecter and pull it out straight.

Connect the teach pendant to connector CN16 of the robot controller as shown below.

Teach pendant (CN16)

Connecting the Teach Pendant

1-1



1.2 Handling the Teach Pendant
1.2.1 Holding the Teach Pendant and the Deadman Switches

1-2

* Tip*x

Grasp the teach pendant when operating it, as shown below. The teach pendant has
two deadman switches for ensuring safety.

Deadman switches

The deadman switches are provided to stop the robot automatically and safely when the
operator can no longer operate the robot correctly due to unforeseen circumstances
such as the operator suffering a blackout or dying while running the robot manually with
the teach pendant. If a situation such as this arises, the strength with which the operator
is pressing either one of the deadman switches will become either decrease or increase
markedly. The deadman switch is a 3-position switch which is able to recognize and
react to the following 3 operating statuses.

1) When the switch is not being pressed or is being pressed lightly
— Switch: OFF

2) When the switch is being pressed with correct pressure
— Switch: ON

3) When the switch is being pressed too strongly
— Switch: OFF

Only when either one of the two deadman switches is ON, you can run the robot. If the
switch is OFF or goes OFF, the robot cannot run or the running robot will stop,
respectively.

In order to ensure safety, the robot is so designed that in manual mode either one of the
two deadman switches should be held down for example when the operator presses any
of the arm traverse keys.
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____________________________________________________________________________________________________________|

1.2.2 Basic Operation on Extended Screen

For the names and functions of keys, buttons, and switches on the top screen of the
teach pendant, refer to the OPERATION MANUAL (T03).

This section describes the extended screen (Denso original screen).

B Extended screen

The extended screen is as shown on the next page. At the top of the screen is a status
bar, which displays the current operation mode, task program status, backup battery
states, robot status and other conditions. At the bottom of the screen is a menu bar that
shows the functions assigned to the function buttons. The middle of the screen
displays a variety of windows.
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Normal task programs on halt

Normal task programs on halt
(Receiving programs from
external equipment)

Normal task programs on halt
(Transmitting programs to
external equipment)

Normal task program(s) running

Normal task program(s) running
(Receiving programs from external
equipment)

Normal task program(s) running
(Transmitting programs to external
equipment)

Supervisory task program running

Dummy input not set

Dummy input set to a
= user-input port(s)

oo & @ B a /e

Q I/O output restricted J

Internal Auto mode

© —

)
r=
pr
a

External Auto mode

Manual mode

ERE o)

I

Teach check mode

=]}
==
m
]
=

No mode selected

]
=l
[N ]

@ Backup batteries working

g Backup batteries low

Robot select button (Used to select robot
types. The selected type appears.)

Motion mode
Work coordinates
Tool coordinates
Speed indicator
(Used to set or
\ 4 display speed)
H wm -sesan Joint. [H @ e| 5 C5 P16¢ Status bar
(Shows the

robot status.)

Shortcut button
(which calls up the
shortcut menu. Use
this when you want
to access other
functions halfway
through some
processing.)

. A‘ Program |  Arm | Vision 1/0 | OpePanel|  Set Menu bar
S|hift F1 F2 F3 F4 F5 F6
button (F7) (F8) (F9) (F10) (F11) (F12)
NG _/
I

Function buttons
(Used to perform the functions assigned.)

Extended screen

Names of Keys, Buttons, and Switches on the Extended Screen
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___________________________________________________________________________________________________________________|
B Function buttons

The extended screen of the teach pendant has six function buttons in the menu bar at
the bottom of the screen. Each of the function buttons usually displays the function
assigned to it (F1 to F6).

Pressing the Shift button switches the menu bar between "F1 to F6" and "F7 to F12."
When those function buttons are shifted, their functions (assigned to F7 to F12) are
displayed on the six buttons.

Shown below is an example of menu bar shifting.

- When the function buttons are not shifted:

)
® 4| Progran Arm Uision 1/0 OpePanel Set —
. . . Function
- When the function buttons are shifted: buttons

® v‘ | | | Inthxt| Unplug| | -

B Shift button and shift mark

If the shift mark is A (facing up and filled with black), it means that the current menu
bar can be shifted. Pressing the Shift button will shift the menu bar from "F1 to F6" to
"F7 to F12" and turn the shift mark to ¥ (facing down).

If the shift mark is A (facing up and filled with gray), it means that the current menu bar
cannot be shifted. Pressing the Shift button will resultin no change in the menu display.

B Cursor keys

The teach pendant has four cursor keys which are used on the extended screen to
select target data or for other purposes. Pressing up-, down-, left-, or right-arrow cursor
key moves the cursor on the screen up, down, leftwards, or rightwards, respectively.

When the cursor movement direction is restricted to either up/down or
leftwards/rightwards, the restricted direction keys are used to increase or decrease
values.

B Touch panel

The LCD screen of the teach pendant acts as a touch panel. You may directly touch the
screen to operate the touch buttons or select data entry areas.

CAUTION: Touch the screen with your fingers only. Pressing the screen with the tip of
a pen or any pointed object will result in failures.

B ENTER key and RESET R key

The ENTER key or RESET R key is usually used to allow input of a new entry or to
discard it, respectively.

Those keys are also used to close the current window and return to the previous one.
Pressing the ENTER key will save the new entry and exit from the current window;
pressing the RESET R key will exit from the current window without saving new entry.
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B SHORTCUT button

The use of a shortcut allows you halfway through the current processing to carry out
other processing. From any of the processing screens, you can call up the Shortcut
Menu by pressing the SHORTCUT button.

On the Shortcut Menu, you can choose the desired processing.

Step 1 || Switch the teach pendant to the extended screen.

Step 2 || On the extended screen, press the SHORTCUT button.

M@ ¢ 0 m-gemed | doin weTe|[ 1

'm_ Change Coordinates

Define firea

159

firea 9 1H ?H 30 carl| s
AREA Tnactive RILL00) 0. 7| 8| 9
8.000000
8.000000 0. 1| S| 6|
212 sl s
_ @ | CAMCEL | oK

0K: Take in new entry, Cancel: Discard new entry i) «

® -~ |

Step3 Press the desired function button on the Shortcut Menu. (Or press the
corresponding function button on the menu bar.)

Mg @ § m-wme | it vere|| 1z

“ G
Var. 170
[F51 [F61
£ £
Config. ProgRst. Exec CAL
[F#] [F8] [F12]
Cancel: Closes this window
S L [ [ =]

The screen will switch to the processing screen of the selected function.
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Chapter 2

O ——————

Preparations for
Teaching

This chapter describes preparations necessary to
make before starting teaching or running the robot
from the teach pendant.

The preparations include turning the robot
controller and motor on/off, calibrating the robot,
modifying the speed, inching selection, setting
payload and its center of gravity, and setting the
robot installation condition.

Be sure to read this chapter before powering on the
robot controller

NOTE 1: This chapter uses the abbreviations (TP)
and (WC) which inform you that operations marked
with those abbreviations can be performed from the
teach pendant and in WINCAPSIII, respectively.

NOTE 2: Avoid letting the teach pendant undergo
any strong shocks, impacts, or vibrations.

NOTE 3: Touch the teach pendant with your fingers
only, never with the tip of a pen or any pointed
object. Otherwise, the LCD may be broken.







Chapter 2 Preparations for Teaching

2.1 Turning the Robot Controller ON (TP)

Turning the robot controller on enables you to operate the robot from the teach pendant
or run the robot automatically.

The robot controller supplies the robot unit with power and controls it.

Operating procedure
Step 11 Flip the power toggle switch provided on the robot controller upward.

The power lamp (the left one of the three pilot lamps) comes on. The other two pilot
lamps (Auto mode lamp and error lamp) will flash for an instant.

Power |amp
T Power switch

After turning the controller power ON, the teach pendant screen shown below

appears.
Program Step Comment
= " |
0 o o
LEx] [ ] Status Service
[OkIClear error T
[0k]Let Machine-lock state I

INTERP  5PD ACC TMR TOL CLAMP J/E  OUTPUT TNPUT
Al otors

[EOF] n
CHE one

faiting

CanclWait | RPS Ena Constant J/E

&

Tool 1

CAUTION: If you want to turn the controller power ON immediately after turning it
OFF, wait at least 10 seconds and check that all of the pilot lamps on the robot
controller are no longer lit and the teach pendant screen is turned OFF.
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2.2 Turning the Robot Controller OFF (TP)

2-2

Turn the robot controller off when
1) The necessary robot operations have been completed.
2

(
(2) Performing maintenance on the robot unit.

(3) Performing maintenance on the robot controller.
(4)

(5)

4
5

Connecting any device except USB devices and Ethernet cables.

Connecting or disconnecting the robot control cable between the robot unit and its
controller.

/\ CAUTION: Be sure to turn the robot controller off before connecting or
disconnecting the robot control cable between the robot unit and its controller.
Connection/disconnection of the robot control cable while the robot controller power is
on may damage the encoder interface circuitry in the robot controller.
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Operating procedure

Step 11 Ifthe MOTOR POWER lamp on the operation panel is on, press the emergency stop
button of the teach pendant to turn the motor power off.

The MOTOR POWER lamp goes off.

Teach pendant

Operation panel

\N

Emergency stop
button

FAULT || [ gz

MAN TEACH
N @

CONTROL m MOTOR

/ /,\ FOIER g | POVE R@‘l’

AUTO \/ 'OFF
waSTER ||| esche[f suzzeR
READY OFF

1S

Step 2 || Flip the power toggle switch on the robot controller downwards.

The power lamp (the left one of the three pilot lamps) goes off.

Robot control ler

Power |amp
POWER ERR
RUN switclt
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2.3 Deadman Switches (TP)

The teach pendant has two deadman switches. Holding down either one of the
deadman switches properly activates some functions in Teach or Individual mode.

Deadman switches

Teach Pendant
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Chapter 2 Preparations for Teaching

Hold down either one of the deadman switches when

(1) Pressing any of the arm traverse keys in Teach mode.
(2) Pressing the CHECK GO or CHECK BACK key in Teach mode.

(3) Pressing the Manual Output button on the touch panel in Teach mode to turn
output signals ON or OFF.

(4) Canceling the Waiting state in Teach or Individual mode.
(5) Issuing user output signals in Teach mode.

/N\CAUTION: Never keep the deadman switch(es) held down with adhesive tape or the
like. Doing so may fail to stop the robot when running it in Teach mode. It is extremely
DANGEROUS.

NOTE: The deadman switches on the teach pendant are of a 3-position type.
Releasing the switch or pressing it excessively turns it off, stopping robot motion.

Released (OFF) = Pressed lightly (ON) = Pressed strongly (OFF)

Operating procedure

Step 1 || While holding down either one of the deadman switches, press any of the keys (e.g.,
arm traverse key).

Deadman switches

Step 2 I Release the deadman switch. (Or press it stronger.)

The robot will stop.
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2.4 Turning the Motor ON (TP)

2-6

Step 1

Step 2

Turning the motor on enables you to run the robot.
/M CAUTION: Before turning the motor on, be sure to confirm no person(s) is in the

restricted space of the robot.

Turn the motor on when

Running the robot in Teach mode, Individual mode, or Auto mode.

Operating procedure

Turn the mode selector switch on the operation panel to the TEACH position.

=

MAN. TEACH

N\
/ﬁ’o | &\zj\/) OFF

NOTE 1: If turning the mode selector switch to the TEACH position triggers the "Error
2008: Robot Stop is activated,” it means that the "Line emergency stop" pin on
controller connector CN19 is open-circuited. The controller interprets its state as
"Emergency stop." Close the "Line emergency stop" pin. (Refer to the
CONTROLLER MANUAL (T03).)

NOTE 2: The motor cannot be turned on if the machine is locked. (Refer to Section
3.1)

Press the TEACHING READY key on the operation panel.
=
Mf\,'\'/'«—»Ef*CH VR [MoToR I FAULT || [ sy
/T \ POME PONER g, Ml | w2
=/ /'/ A N
o i i
AUTO§ \\ ] ’ /OFF 2
N/ MASTER || TEACHING|f| BUZZER
e ON READY ||| OFF
e (y y
R N
START reser ([N D)
P Vi =




Chapter 2 Preparations for Teaching

Step 3| Hold down either one of the deadman switches on the teach pendant.

Deadman switches J

Step 4 || The robot motor turns ON.
The MOTOR POWER lamp on the operation panel lights.

<\
= N
Mé'\i‘lef_*CH CONTROL ~ [[[MOTOR m FAULT | [ =,
/7 m \ POER gy | POWER g Al 8%
o) / / /'/ /\\,
AUTO | \\ )] 1O
Ny, MASTER ||| TEACHING ||| BUZZER
S % READY % _
L= L& fﬁ”*;g\%
IR EILY,
QU Z]™=
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2.5 Turning the Motor OFF (TP)

2-8

Turn the motor off when

1) Anyone enters the restricted space of the robot.
Turning the robot controller off.

Running the robot manually.

Performing file operations (e.g. making a backup file)

Loading task programs.
Carrying out CALSET (selecting/deselecting joints to be calibrated).

)

)

)

5) Modifying parameters.
)

)

) Releasing brakes.

Operating procedure

Step 1 || Release the deadman switch on the teach pendant, and the MOTOR POWER lamp
on the operation panel goes off.
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2.6 Setting the Playback Speed on the
Extended Screen (TP)

For speed setting on the top screen of the teach pendant, refer to the OPERATION
MANUAL (T03).

The robot speed is determined by the programmed internal speed and the playback
speed. The internal speed is specified by commands in programs. The playback speed
is specified using the teach pendant for teaching or trial run. It is expressed in the
percentage of the internal speed.

Notes for setting the playback speed
(1) When the power is turned ON, the initial playback speed is 1%.
(2) Once the playback speed is set, it will remain in effect until update the setting.

(3) In Playback mode, the robot will run at the (internal speed x playback speed (%)).
If the playback speed is set at 80%, the robot will run at 80% of the internal speed.

In Teach mode, the robot controller is designed to run the robot at 10% of the
internal speed. If the playback speed is set at 80%, therefore, the robot will run at
10% x 80% of the internal speed, that is, at 8%, as shown in Figure 2-3.

(4) The minimum allowable playback speed is 1%.

If the playback speed is set at 80%:

In Playback mode, the robot runs at 80% of the
programmed internal speed.

In Teach mode, the robot runs at 10% of the reduced
speed, that is, 8% of the programmed internal speed.

80% of the programmed
internal speed

10% of the playback speed

(8% of internal speed)
In playback In teach
mode mode

Figure 2-3. Actual Speed Differences in Playback Mode and Teach Mode
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Operating procedure

/\WARNING: At the start, set the playback speed to 20% or less. If you run the
robot manually at high speeds from the beginning, you may mistakenly strike the
robot against the surrounding objects.

/M\WARNING: It is possible to set the playback speed even while the program is
running. Doing so may suddenly change the robot speed. It is DANGEROUS.

Step 1 || Switch the teach pendant to the extended screen.

Step 2 || Touch the speed indicator button in the top right corner of the extended screen.

Speed indicator area

T = Teach speed
C = Check speed
P = Playback speed

) W 0 0 mw406026-T38 | Joint W T 1| T4 c1 plee

W

Set. |

® A‘ Program firm | Vision 1/0 | OpePanel

The Set Speed window appears as shown in the next step.

TIP: You can call up this window also by pressing [Arm]—[Speed] from the extended
screen.
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Step 3| Inthe Set Speed window, check that the desired row (TEACH, CHECK, or PLAY) is
selected and then press [Change.].

W W © 0 wd06006130 | Joant We T a|[ T4 1 p1oe

Set Speed

Set the robot speed. ﬁﬁj%%“)
@ Ja ‘ | | | | Change.

The numeric keypad appears as shown below.

Step 4 || Use the numerical buttons on the numeric keypad to enter the desired value.
To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to enter it.

" 9 © 0 we-do6006-130 | Joint We T 1|[ T4 c1 pie

Al

TEACH
Numeric
CHECK 1 7 8 g keypad
‘PLHY 4 5 6
1 2 3
o | canceL | o ﬂ—
OK: Take in new entry. Cancel: Discard new entry ™

The numeric keypad disappears.

® -~

To discard the new entry and return to the Set Speed window, press the CANCEL
button on the numeric keypad instead of the OK button.
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2.7 Setting the Master Control Parameters of

2-12

the Payload, Center of Gravity, and
Control Set of Motion Optimization
(TP/WC(C)

You may set the master control parameters of the mass of payload (end-effector and
object to be mounted at the end of the robot arm), the payload center of gravity and
control set of motion optimization. For details, refer to the PROGRAMMER'S MANUAL
(I) (TO3), Chapter 4, Section 4.7.

Set the master control parameters of the payload, center of gravity,
and control set of motion optimization when

You have determined the mass of the payload (end-effector and object to be mounted
at the end of the robot arm) and the payload center of gravity.

Operating procedure
Use the teach pendant or WINCAPSIII for this setting.

B From the teach pendant

Step 1 || Switch the teach pendant to the extended screen.

Step 2 || On the extended screen, press [Arm].

M ¢ @ @ wm sesn | Joint Weo T o 1%

)

Set |

firm | Yision 1/0 | OpePanel

[ A ‘ Program

The Current Robot Position window appears as shown below.
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Step 3| On the Current Robot Position window, press [Aux.].

Mg 5 8w 6080 | Joint Ho T o 1%

RN

Current Robot Position

RN

-
<

J2 9.00 °
5 i

J2 -
J4 9.00 ° J3
X -

J5 [ I
J6 9.00 ° J6

Cancel: Close this window. %ijﬁﬂ)

[ A‘ Robot.| | OpeMode. Yar. | Speed.| Aux. |

The Auxiliary Functions (Arm) window appears as shown below.

Step 4| Press [Config.].

M ¢ @ 0w ceso Joint W0 T o 1%

Auxiliary Functions (Arm)

# 7 4

Tool. Hork. Area.

LF4] LF5] LF6]

# ol
ZA © v
Config. Overload Ctrllog. Exec CAL
[F71 [F1e1 [F111 [F121
Cancel: Exits )

d - ‘ | | | Tool. | Hork . | firea. |

The User Preferences window appears as shown in the next step.
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Step 51 Select the "9: Mass of payload (g)" area, using [Back] to [Jump To].
The selected area will become highlighted.

Then press [Change.].

M ¢ @

8 w -sesap Joint Ho T of 1%

User Preferences [No. of parameters: 1331

G:x 1
7: Control set of motion optimization(@:0FF.1 ]
g:n @
9: Mass of payload (g) 10000
1@: Payload center of gravity X (mm) ]

Cancel | OK
F5: Change the selection. OK: Exit with saving M)
[ FAY ‘ Back Next | Jump To Change. |

The numeric keypad appears as shown below.

Step 6| Use numerical buttons on the numeric keypad to enter the desired value.
To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to establish it. To cancel entry
made in this step and restore the previous setting, press the CANCEL button on the
numeric keypad instead of the OK button.

M ¢ @ 0w ceso | Joint Ho T 1%

Change Parameter

User Preferences [No. of parameters: 1.

Numeric
CLR| BS keypad
G:x
7: Control set of motion optimization(( 7 g o]
8=
9: Mass of payload (g) 4 5 J
1¢: Payload center of gravity X (mm} 1 o 3
[ | -0 | oanceL | ok ﬂ—
OK: Take in new entry. Cancel: Discard new entry )
o o | |
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The numeric keypad disappears.

The newly entered value is displayed in the "9: Mass of payload (g)" area, as shown
below.

Press the OK button to establish the new settings. To cancel the new settings and
return to the previous window, press the Cancel button

M Y @ @ wm sess | Joint Weo T e 1%

User Preferences [No. of parameters: 1331

G:w 1
7: Control set of motion optimization(@:0FF.1 ]
g:n @
9: Mass of payload (g) 8500
1@: Payload center of gravity X (mm) ]

Cancel | OK
F5: Change the selection. OK: Exit with saving M)
[ FAY ‘ Back Next | Jump To Change. |

Step 7 | Select the "10: Payload center of gravity X (mm)" area, using [Back] to [Jump To].
The selected area will become highlighted.

Then press [Change.].

M ¢ @ @ wm sesn Joint Ho T of 1%

User Preferences [No. of parameters: 1331

G:w 1

7: Control set of motion optimization(@:0FF.1 ]

g:n @

9: Mass of payload (g) 8500

1@: Payload center of gravity X (mm) n

Cancel | OK
F5: Change the selection. OK: Exit with saving e
[ FAY ‘ Back | Next | Jump To | | Change. |

The numeric keypad appears as shown in the next step.
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Step 8| Use the numerical buttons on the numeric keypad to enter the desired value.
To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to enter it. To cancel entry made in
this step and restore the previous setting, press the CANCEL button on the numeric
keypad instead of the OK button.

M Y @ @ wm sess | Joint Weo T e 1%

Numeric
keypad
G:o#
7: Control set of motion optimization(( 7 g g
8:#

9: Mass of payload (g) 4 5 6 -

1@: Payload center of gravity X (mm)

1 2 3
.o | canceL | ok ﬂ'—
OK: Take in new entry. Cancel: Discard new entry M)

® -~

The numeric keypad disappears and the newly entered value is displayed in the "10:
Payload center of gravity X (mm)" area, as shown below.

Press the OK button to establish the new settings. To cancel the new settings and
return to the previous window, press the Cancel button.

Y @

8 w0830 | Joint Ho T 1%

User Preferences [No. of parameters: 1331

B:x 1

7: Control set of motion optimization(@:0FF.1 ]

8:x @

9: Mass of payload (g) 8500

1¢: Payload center of gravity X (mm}

Cancel | OK
F5: Change the selection, OK: Exit with saving 1)
® -~ ‘ Back Next. | Jump Te Change. |
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______________________________________________________________________________________________________________|

Step 9 || Select the "11: Payload center of gravity Y (mm)" area by using [Back] to [Jump To].
The selected area will become highlighted.

Then press [Change.].

M ¢ @

8 w -sesap Joint Ho T of 1%

User Preferences [No. of parameters: 1331

g:x @
9: Mass of payload (g) 8500
1@: Payload center of gravity X (mm) 30
11: Payload center of gravity Y (mm) 80
12: Payload center of gravity Z (mm) 100

Cancel | OK
F5: Change the selection. OK: Exit with saving M)
[ FAY ‘ Back Next | Jump To Change. |

The numeric keypad appears as shown below.

Step 10} Use the numerical buttons on the numeric keypad to enter the desired value.
To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to enter it. To cancel entry made in
this step and restore the previous setting, press the CANCEL button on the numeric
keypad instead of the OK button.

M ¢ @ 0w ceso | Joint Ho T 1%

Numeric
keypad
8=
9: Mass of payload (g) 7 g o]
1¢: Payload center of gravity X (mm}
11: Payload center of gravity Y (mm} 4 5 J e
12: Payload center of gravity Z (mm} 1 o 3
|| 1 [ CANCEL OK F
OK: Take in new entry. Cancel: Discard new entry )
o o | |
I
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Step 11

2-18

The numeric keypad disappears and the newly entered value is displayed in the "11:
Payload center of gravity Y (mm)" area, as shown below.

Press the OK button to establish the new settings. To cancel the new settings and
return to the previous window, press the Cancel button.

™M ¢ @

3w 60830 | Joint WeTol 1%

User Preferences [No. of parameters: 1331

g:n @
9: Mass of payload (g) 8500
1@: Payload center of gravity X (mm) 30

11: Payload center of gravity Y (mm)

12: Payload center of gravity Z (mm) 100
Cancel | OK
F5: Change the selection. OK: Exit with saving e
[ A‘ Back | Next | Jump To | Change. | |

Select the "12: Payload center of gravity Z (mm)" (for 6-axis robots) or "12: Load
inertia (kgecm?2)" (for 4-axis robots), using [Back] to [Jump To].

The selected area will become highlighted.

Then press [Change.].

M ¢ @ @ wm sesn Joint Ho T of 1%

User Preferences [No. of parameters: 1331

g:x @
9: Mass of payload (g) 8500
1@: Payload center of gravity X (mm) 30
11: Payload center of gravity Y (mm) 90
12: Payload center of gravity Z (mm) 100

Cancel | OK
F5: Change the selection. OK: Exit with saving M)
[ FAY ‘ Back Next | Jump To Change. |

The numeric keypad appears as shown in the next step.
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______________________________________________________________________________________________________________|

Step 12 | Use the numerical buttons on the numeric keypad to enter the desired value.
To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to enter it. To cancel entry made in
this step and restore the previous setting, press the CANCEL button on the numeric
keypad instead of the OK button.

M Y @ @ wm sess | Joint Weo T e 1%

arl es Numeric
gin & — keypad
9: Mass of payload (g) 7 g g
1@: Payload center of gravity X (mm)
11: Payload center of gravity Y (mm) 4 5 6 e
12: Payload center of gravity Z (mm) 1 o 3
- o | cance | ok ﬂ—
OK: Take in new entry. Cancel: Discard new entry M)
e o | |

The numeric keypad disappears and the newly entered value is displayed in the "12:
Payload center of gravity Z (mm)" area, as shown below.

Press the OK button to establish the new settings. To cancel the new settings and
return to the previous window, press the Cancel button.

Y @

8 w0830 | Joint Ho T 1%

User Preferences [No. of parameters: 1331

8:x @

9: Mass of payload (g) 8500

1¢: Payload center of gravity X (mm} 30

11: Payload center of gravity Y (mm} 90

12: Payload center of gravity Z (mm}

Cancel | OK
F5: Change the selection, OK: Exit with saving 1)
[ A‘ Back Next. | Jump Te Change. |
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Step 13 [ Select the "7: Control set of motion optimization" area by using [Back] to [Jump To].
The selected area will become highlighted.

Then press [Change.].

M ¢ @ @ wm -cess Joint H o T o 12

User Preferences [No. of parameters: 1331

7: Control set of motion optimization(®:0FF_.1:PTP.2:CP.3:A
9: Mass of payload (g) ghee
12: Payload center of gravity X (mm) 30
11: Payload center of gravity Y (mm) 90
Cancel | OK
F5: Change the selection. OK: Exit with saving )

Change .

[ A‘ Back Next | Jump To

The numeric keypad appears as shown below.

Step 14 | Use the numerical buttons on the numeric keypad to enter the desired value.
To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to enter it. To cancel entry made in
this step and restore the previous setting, press the CANCEL button on the numeric
keypad instead of the OK button.

M ¢ @ 0w ceso | Joint Ho T 1%

Numeric
keypad
CLR| BS
7: Control set of motion optimization( 4 3 9
9: Mass of payload (g)
1¢: Payload center of gravity X (mm} 4 5 J
11: Payload center of gravity Y (mm} 1 o 3
|| - 0 | CANCEL OKﬂ—
OK: Take in new entry. Cancel: Discard new entry )
o o | |
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______________________________________________________________________________________________________________|

The numeric keypad disappears and the newly entered value is displayed in the "7:
Control set of motion optimization" area, as shown below.

Press the OK button to establish the new settings. To cancel the new settings and
return to the previous window, press the Cancel button.

M g @ @ wm sess | Joint Weo T e 1%

User Preferences [No. of parameters: 1331

7: Control set of motion optimization(@:0FF.1:PTP.2:CP.3:A
9: Mass of payload (g) 8500
1@: Payload center of gravity X (mm) 30
11: Payload center of gravity Y (mm) 90
Cancel | OK
F5: Change the selection. OK: Exit with saving e
[ FAY ‘ Back | Next | Jump To | | Change. |

Step 15| Press the OK button on the User Preferences window as shown above.

The Auxiliary Functions (Arm) window appears.

Step 16 || Press the Cancel key two times.

The display returns to the top screen.

The master control parameters set through the above procedure automatically apply
to the local control parameters.
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u /In WINCAPSIII
Step 1| Run WINCAPSIII.

NOTE: Log on as a Programmer. Logging on as an Operator does not allow editing
of configuration parameters in Step 4.

Step 2 || Choose Project | Parameters to display the Parameters window.

081208E - WINCAPS I

aw | Project | Connect  Debue  frm Toc
) 5 Add Program.

_-@ Add Existing File...

i

=

| Enable/Disable 3
E Folder 3

% Create Macro Definition File  »

iles Impart Macro Definition File

Jo1

|0 Command builder Ctrl+B

32 Program Bank

ok Make Executable

| Farameter
R
Property
[
Filter
strings | |
Communication] Pregram] Interpreter] 1o ] Dhet Master1 Path.] Config. ] Serve1 Wisian
Mo | Property | Walue
1 | Time-out tirme (ms) 4000
2 | Mo, of retrials on occurrence of time-out errar a
3 |Mo. of retrials on occurrence of MAK 1
4y * 2
5_ * 2
By * 18200
?_ * 1
Bl * g8
9_ * u]
10| * u}
11 _RS232C(2). Cornmunication right
12 RS232C(2). Baud rate 38400 e
[IMask disabled itern |_ oK | [ cancel
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Step 3| Choose the Config. tab.

£ Parameter

Filter

E3

Strings |

Cnmmuni[atinn] Prngram] Interureter} Ijo ] Dhet Master ] Path. CD

Mo | Property
1] *

% F % %

o W R

= =+
8 .Control set of motion optirnization
3 | Flnor-maunt ar Overhead-maunt

10 | Mass of payload (@)

11 'Pay\oad center of gravity X (mm)

12 .Pa\r\oad renter of gravity ¥ {mm)

walue

H O R KRR R

7000
0
80

[IMask disabled itemn

Ok ] [ Cancel

Step 4 || Enter the desired values to the following parameters in the Value column of the

window above.

- Control set of motion optimization

Mass of payload (g)

Payload center of gravity X (mm)

Payload center of gravity Y (mm)

For details about parameter values, refer to Section 2.10 "Configuration List."
After completion of entry, press OK to save them into the current project.

Payload center of gravity Z (mm) Inertia of payload (kgcm?) for 4-axis robots
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Step 5

Check the MOTOR POWER lamp on the operation panel.

If it is on, press the emergency stop button on the teach pendant to turn the motor

power off. The MOTOR POWER lamp goes off.

CAUTION: NEVER skip this step. Turning the motor off is essential to assure safety

in the following operation.

Operation panel

QA

=

MAN TEACH ”

r\ \

CONTROL ‘l MOTOR

POWER@ POWER@

[™4]

=l
$2

//‘

e
AUTO \\\\ /\ // JOFF,
,;\”‘//l

MASTER |[ll TEACHING[If| BUZZER
N READY OFF

N
AN

Teach pendant

Emergency stop
button

Step 6 Choose Connect | Transfer data to display the bidirectional transfer dialog box.

Step 7

Select arm parameters in WINCAPSIII and press Send.

.~ Ttransfer data ...

WINCAPS IIT

Controller

Ml Local data 'WS-6577G-031208E"
=-[CJ53 Program
- []Ic3) Source file
[0 Executable file / Map fle
- [C]é@ variable
- [C]é@ Toal / wark [ Area
= Parametar
% Arm parameters
1fO parameters

0% Program Parameters

Send -=

[J<a Controller '10.8.102.128'
=-[JIZ3 Program
- [(]IE3) Source file
[0 Executable file / Map file
- [ wariable
- [C]4@ Toaol f wiark [ Area
®-[4] Log

-7 Parameter

Restart the robot controller.
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DEFINITION: Payload Center of Gravity

6-axis robot

Define the payload center of gravity in the TOOLO coordinates in units of mm (refer to
Figure 2-4).

The origin of the TOOLO coordinates is located in the center of the flange surface on
the 6th axis.

The Y component is defined on the orientation vector directed from the center of the
flange to the center of the orientation pin hole (dia. 6H7).

The Z component is defined on the approach vector directed from the center of the
flange to the normal line of the flange center.

As shown in Figure 2-5, the X component is defined on the normal vector directed
along the X axis (+) in the right-hand coordinates whose Y axis is an orientation
vector and whose Z axis is an approach vector.

+Zb Orientation vector (Y axis)

Orientation vector Orientation pin hole (dia. 6H7)

_, Normal vector (X axis)
Approach vector (Z axis)

Flange surface
of the 6th axis

Center of the flange

Approach vector TOOLO Coordinates

+Xb +Yb z

Payload center of gravity
(X6, Y6, Z6)

X Payload Center of Gravity in the
TOOLO Coordinates

Figure 2-4. Payload Center of Gravity

+Y axis
(Orientation vector)

T

+Z axis

(Approach vector) < / +X axis
/ —> (Normal vector)

Figure 2-5. Right-hand Coordinates
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4-axis robot

The TOOLO coordinates of the 4-axis robot are defined as illustrated below. Based on
the coordinates, the payload center of gravity will be defined.

’ +Z axis (Approach vector)

/

T ‘ -Z axis (Approach vector)
A

Origin of TOOLO

+Y axis (Orientation vector)

Reference hole

/
+X axis (Normal vector) 4m @ -wp -X axis (Normal vector)
@ . o

(Viewed from “A”)
‘ -Y axis (Orientation vector)

Figure 2-6. TOOLO Coordinates in the HM/HS Series
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2.8 Setting the Robot Installation Condition
(TP/WC)

This section describes how to set the robot installation condition (floor-mount,
overhead-mount) for the VM-G-T/VS-G-T series.

Set the robot installation condition when

You change the robot installation from floor-mount (0) to overhead-mount (1) and vise
versa. The factory default is floor-mount (0).

Operating procedure
B From the teach pendant

Step 1 I Switch the teach pendant to the extended screen.

Step 2 I On the extended screen, press [Arm].
M ¢ @ @ wm sesn | Joint Weo T o 1%

o

[ Set |

»

‘ Program firm | Yision 1/0 | OpePanel

The Current Robot Position window appears as shown below. For 4-axis robots, J5
and J6 rows do not appear.

Step 3 || Press [Aux.].
M g o @ v oees | doint HoTe|[ 1

RN

Current Robot Position

n enls
P J T

2
5 i

J2 -
= S
J5 9.00 ° J4

J5 [ I
J6 9.00 ° J6 —

Cancel: Close this window. %ijﬁﬂ)

[ A‘ Robot.| | OpeMode. Yar. | Speed.| Aux. |

The Auxiliary Functions (Arm) window appears as shown in the next step.
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Step 4| Press [Config.] on the Auxiliary Functions (Arm) window.

M ¢ @ 0w ceso | Joint Ho T 1%

Auxiliary Functions (Arm)
.
Teol. Hork. firea.
LF4]1 LF5] LF61
s o
& " @
Config. Overload Ctrllog. Exec CAL
[F71 [F101 [F111 [F12]
Cancel: Exits @SHUERUH
® A ‘ | | | Toel. | Hork . | fArea. |

The User Preferences window appears as shown below.

Step 51 Select the "8: Floor-mount or Overhead-mount or Wall-mount" area by using [Back]
to [Jump To].

The selected area will become highlighted.

Then press [Change.].
i;z @ ek @. VS-6577E | Joint HQT“"'W

User Preferences [No. of parameters: 1971

lB: Floor-mount or Overhead-mount or Wall-mount(&.1,2)
8: Floor-mount or Overhead-mount or Hall-moun

Cancel | OK

F5: Change the selection, OK: Exit with saving 1)

Change.

[ A‘ Back Next. | Jump To

The numeric keypad appears as shown in the next step.
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______________________________________________________________________________________________________________|

Step 6| Use numerical buttons on the numeric keypad to enter O for floor-mount or 1 for
overhead-mount.

To cancel the newly entered value, press the CLR or BS button.

Check the entered value and press the OK button to enter it. To cancel entry made in
this step and restore the previous setting, press the CANCEL button.

Q,]V @ ik [?1 YS-6577E | Joint HeTelW

Change Paraneter
| User Preferences [No. of parameters: 19 1
CLR| BS Numeric
keypad
7 8 9
] 5 6
lB: Floor-mount or Overhead-mount or Ma
8: Floor-mount or Overhead-mount or MWa:
1 2 3
' - o | canceL | oK ﬂ—
OK: Take in new entry. Cancel: Discard new entry M)
e o | |

The numeric keypad disappears.

The newly entered value (0 for floor-mount or 1 for overhead-mount) is displayed in
the "Floor-mount or Overhead-mount" area, as shown below.

Press the OK button to establish the new settings. To cancel the new settings and
return to the previous window, press the Cancel button.

i;z @ ek @. VS-6577E | Joint HQT“"'W

User Preferences [No. of parameters: 1971

lB: Floor-mount or Overhead-mount or Wall-mount(&.1,2)
8: Floor-mount or Overhead-mount or Hall-moun

Cancel | OK

F5: Change the selection, OK: Exit with saving 1)

[ A‘ Back Next. | Jump Te Change.

Step 7 0 If the project of this robot has been created in WINCAPSIII, also modify the
installation condition of that project stored in WINCAPSIIl. Choose Connect |
Transfer data and receive arm parameters from the robot controller.
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u /In WINCAPSIII
Step 1| Run WINCAPSIII.

NOTE: Log on as a Programmer. Logging on as an Operator does not allow editing
of configuration parameters in Step 4.

Step 2 || Choose Project | Parameters to display the Parameters window.

081208E - WINGAPS I

2w | Project | Coprect  Debue  Arm Toc
X &L]‘ Add Program...
_m- 2l Add Existing File...

=

= Enable/Dizable »
E Folder 3

% Create Macro Definition File  »

iles Import Macro Definition File b

o1

-ledl Command builder Ctr+B

32, Proeram Bank

2 Make Executable

| Parameter
A
PBroperty
[
Filter
Strings | | ATz
Comrmunication ] Pregram] Interpreter] Lo ] DMet Master 1 F‘ath.] Config, ] Serve1 Wision

Mo | Property | Walue

1| Time-out time (s} 4000

2 | Mo. of retrials on occurrence of time-out error a

3 | Mo, of retrials on occurrence of NAK 1

4™ 2

5_ * 2

Y * 19200

7|t 1:

El_ % 8

9| * u]

1) u]

11| RS222C(2). Communication right i}

12 |RS232C(2). Baud rate 38400 5

[CIMask disabled iterm [ oK | [ Cancel
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______________________________________________________________________________________________________________|

Step 3| Choose the Config. tab.

£ Parameter [g‘
Filter
Strings | |
Cnmmuni[atinn] Prngram] Interureter} if{n] ] Diklet Master ] Path. 1 Ser\nﬂ “Wision
Mo | Property Wallie
it [ 1
2| * 1
3| * 1
4 1
5| * 1
BY * 1
7| * 1
8 .Control set of motion optirnization 0
3 | Flnor-maunt ar Overhead-maunt 1
10 .Mass of payload (g} 7000
11 'Pay\oad center of gravity X (mm) 0
12 .Pa\r\oad renter of gravity ¥ {mm) a0
[IMask disabled itern ok ] [ ]

Step 4 || Enter the desired values to the "Floor-mount or Overhead-mount" parameter.
0: Floor-mount

1: Overhead-mount

After completion of entry, press OK to save them into the current project.
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Step 51 Check the MOTOR POWER lamp on the operation panel.

If it is on, press the emergency stop button on the teach pendant to turn the motor
power off. The MOTOR POWER lamp goes off.

CAUTION: NEVER skip this step. Turning the motor off is essential to assure safety
in the following operation.

Teach pendant

Operation panel

QA

CONTROL I0TOR

M
POWER@, ‘l’;WERgg

Emergency stop
button

=
MAN _TEACH ”

=l
$2

r\ \

[™4]

e i 3\
AUTO &\ v // /' OFF,
—rd

MASTER |[ll TEACHING[If| BUZZER
N READY OFF

N
AN

Step 6 Choose Connect | Transfer data to display the bidirectional transfer dialog box.
Select arm parameters in WINCAPSIII and press Send.

& Ttransfer data

Contraller

[J<& Controller '10.8.102.128"

WINCAPS IIT
[l Local data “5-6577G-081208E"
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=-[J53 Program
-] Source file

[0 Executable file / Map fle
- [C]é@ variable
- []é@ Toaol / wark [ Area
=] Parametar
Arrn parameters
1f0 parameters
Program Parameters

O

Send -=

=-[JI53 Program
- []I3) Source file
[0 Executable file f Map file
- [ wariable
- [C]é@ Toaol f wiark [ Area
&-[=] Log
F-[]7 Patameter

Step 7

Restart the robot controller.
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2.9 Configuration List

The table below lists the items displayed in the User Preferences window of the teach
pendant (Access: [Ext.Scrn]—[Arm]—[Aux.]—[Config.]) or in the Config. table of the
Parameters window in WINCAPSIII (Access: Project | Parameters | Config. tab).

Table 2-1. Configuration List (Example)

Factory | Powering-on o
No. ltems default default Description Comments
7 Control set of motion 0 0 0: OFF Can be set with
optimization 1: PTP movement only aspChange ().
2: CP movement only
3: Both PTP and CP movement
(Refer to the PROGRAMMER’S
MANUAL (I) (T03), Section 4.6, "Control
Sets of Motion Optimization.")
8 Floor-mount, or 0 | Last value at | 0: Floor-mount Required for
Overhead-mount powering-off | 1- Overhead-mount 6-axis robots.
9 Mass of payload (g)  |Differs Last value at | Mass of end-effector and object to be Can be set with
Sggﬁ”d'”g powering-off | mounted at the end of the robot arm. aspACLD.
models.
10 | Payload center of 0 | Lastvalue at | X component of payload center of
gravity X (mm) powering-off | gravity (consisting of end-effector and
object)
(Refer to the PROGRAMMER’S
MANUAL (I) (T03), Section 4.6, "Control
Sets of Motion Optimization.")
11 Payload center of 80 | Lastvalue at | Y component of payload center of
gravity Y (mm) powering-off | gravity (consisting of end-effector and
object) Can be set with
(Refer to the PROGRAMMER’S aspACLD.
MANUAL (I) (T03), Section 4.6, "Control
Sets of Motion Optimization.")
12 | Payload center of 100 | Last value at | Z component of payload center of
gravity Z (mm) powering-off | gravity (consisting of end-effector and
) object)
or 4-axes ropotin (Refer to the PROGRAMMER'S
L ; MANUAL (I) (T03), Section 4.6, "Control
Inertia of payload ! S
2 Sets of Motion Optimization.")
(kgcm®)
13 | Encoder pulse count 20 20 Convergence accuracy for specified axis | Can be set with
to | for positioning (one of J1 to J8) at execution of a motion | mvSetPulseWidth
20 | allowance (J1 to J8) command with @E option 0.
21 Positioning 5600 5600 At execution of a motion command with | Can be set with
completion timeout @E option, if positioning is not mvSetTimeOut
(ms) completed within this specified time, a 0.
timeout will occur.
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22 | Control log mode 1 | Last value at | No. of control logs to be stored. If many programs
powering-off | Entry range: 1to 3 and/or variables
’ are used, setting
(1250 x Set value) = No. of control logs many control logs
may cause an
error at
powering-on
time. If such
occurs, decrease
the number of
control logs.
23 | Control log sampling 8 | Lastvalue at | Sampling intervals of control log. If a value other
intervals powering-off | Entry range: 8, 16, 24, or 32 ms than a multiple of
T e 8 is set, the
controller
automatically
modifies it to a
multiple of 8.
24 | Efficiency of gravity 0 | Lastvalue at | 0: Gravity compensation feature Can be set with
effect powering-off disabled SetGravity or
(For 6-axis robot) 1: Gravity compensation feature ResetGravity.
enabled
25 | Curlmt function 0 | Lastvalue at | a) If lowest bit is 0: Resets the current Do not change
cancellation switch powering-off | limit setting when the motor is turned on. | the initial setting.
b) If 2nd lowest bit is 0: Resets the servo
lock releasing when the motor is turned
on. (Only for 4-axis robots)
c) If 3rd lowest bit is 0: Resets the
cancellation of the PWM switching when
the motor is turned on. (Only for 4-axis
robots)
26 | Servo-lock 0 | Lastvalue at | 1: Servo lock released Can be set with
configuration powering-off OffSrvLock or
(For 4-axis robot) OnSrvLock.
29 | Changing accel mode Oor1 | Lastvalue at | 0: Gain change function enabled The initial setting
powering-off | 1: Gain change function disabled isOor1for
4-axis or 6-axis
robots,
respectively. Do
not change the
initial setting.
35 | Cycloid motion setting 0 | Lastvalue at | 0: Cycloid motion disabled Can be set with
powering-off | 1 Cycloid motion enabled Setcycloid or
Resetcycloid.
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No. ltems ZZ?;?H PO\(/jvzfrlar:ﬁ;t-on Description Comments
53 | Gain reduce rate Value Last value at | Gain reduction rate for one of J1 to J8 Takes effect
to | (J1toJ8) proper | powering-off when the
60 to each "Changing accel
robot mode," "Control
method" and
"High-inertia
configuration" are
set to 0. Do not
change the initial
value.
61 | High-inertia load 0 | Lastvalue at | Gain reduction rate for one of J1 to J8 Takes effect
to operation gain reduce powering-off | when the high-inertia load operation is Yvhen the
68 | rate (J1to J8) selected n%;;,,ggr‘]% accel
(For HM/HS-D series) "Control method"
are set to 0 and
"High-inertia
configuration” is
set to 1. Do not
change the initial
value.
69 | New type robot or old 0 | Lastvalue at | 0: New type (D series) If you purchase
type robot powering-off | 1. O|d type (C series) the controller
(For 4-axis robot) alone to connect
it to the
HM/HS/HC-C
series, set this
item to 1.
70 | Pass motion setting 0 | Lastvalue at | When restarted after any stop operation
powering-off | during pass motion, the robot will make
motion towards:
0: Target position specified after the
pass motion (Default)
1: Target position specified before the
pass motion
71 Positioning allowance 5 | Last value at | Condition for preventing the robot from | The condition
of pass end powering-off | taking motion towards the target position | refers to a
specified before pass motion, when the | distance from the
robot is restarted target position at
the command
The condition should be set as a level, not the
distance from the target position. actual distance
from the current
robot end
position.
Do not change
78 | Damper setting rate 10000 10000 Damp!ng ratio along the X-axis under Can be set with
(X) ' compliance control SetDampRate or
(For 6-axis robot) ResetDampRate.
79 | Damper setting rate 10000 10000 Damping ratio along the Y-axis under Cannot be
(Y) compliance control modified with the
(For 6-axis robot) teach pendant.
80 | Damper setting rate 10000 10000 Damping ratio along the Z-axis under (Ver. 1.4 or later)
(2) compliance control
(For 6-axis robot)
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81 Damper setting rate 10000 10000 Damp!ng ratio around the X-axis under Can be set with
(RX) ' compliance control SetDampRate or
(For 6-axis robot) ResetDampRate.
82 | Damper setting rate 10000 10000 Damping ratio around the Y-axis under | Cannot be
(RY) compliance control modified with the
(For 6-axis robot) teach pendant.
83 | Damper setting rate 10000 10000 Damping ratio around the Z-axis under | (Ver. 1.4 or later)
(R2) compliance control
(For 6-axis robot)
84 | Compliance control 1 1 If lowest bit is 0: Compliance speed Can be set with
mode control mode getht)éanM\;)de,
i esetCom
(For 6-axis robot) If 2nd lowest bit is 1: Disables the gravity | Mode, P
compensation feature under compliance | SetCompControl,
control or SetCompF
Control.
Cannot be
modified with the
teach pendant.
(Ver. 1.4 or later)
86 | Antivibration setting 0 | Lastvalue at | 1: Residual vibration reduction control | Can be set with
(For 6-axis robot) powering-off mode SetVibControl or
ResetVibControl.
87 | Compliance control 0 0 1: Under compliance control Can be set with
ON/OFF (For 6-axis SetCompControl,
robot) SetCompF
Control, or
ResetComp
Control.
Cannot be
modified with the
teach pendant.
(Ver. 1.4 or later)
88 | Coordinates for 0 0 0: Base coordinates Can be set with
compliance control 1: Tool coordinates SetFrcCoord.
(For 6-axis robot) ) ,

2: Work coordinates Cannot be
modified with the
teach pendant.
(Ver. 1.4 or later)

89 | Force limit rate (+X) 10000 10000 Force control rate along the +X axis Can be set with
(For 6-axis robot) under compliance control SetFrcCoord.
90 | Force limit rate (+Y) 10000 10000 Force control rate along the +Y axis Cannot be
(For 6-axis robot) under compliance control modified with the
teach pendant.
9 Force limit rate (+2) 10000 10000 Force control rate along the +Z axis
(For 6-axis robot) under compliance control (Ver. 1.4 or later)
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92 | Force limit rate (+RX) 10000 10000 Force control rate around the +X axis Can be set with
(For 6-axis robot) under compliance control SetFrcCoord.
93 | Force limit rate (+RY) 10000 10000 Force control rate around the +Y axis Cannot be
(For 6-axis robot) under compliance control modified with the
teach pendant.
94 | Force limit rate (+RZ) 10000 10000 Force control rate around the +Z axis
(For 6-axis robot) under compliance control (Ver. 1.4 or later)
95 | Force limit rate (-X) 10000 10000 Force control rate along the -X axis Can be set with
(For 6-axis robot) under compliance control SetFrcCoord.
96 | Force limit rate (-Y) 10000 10000 Force control rate along the -Y axis Cannot be
(For 6-axis robot) under compliance control modified with the
teach pendant.
97 | Force limit rate (-2) 10000 10000 Force control rate along the -Z axis
(For 6-axis robot) under compliance control (Ver. 1.4 or later)
98 | Force limit rate (-RX) 10000 10000 Force control rate around the -X axis Can be set with
(For 6-axis robot) under compliance control SetFrcCoord.
99 | Force limit rate (-RY) 10000 10000 Force control rate around the -Y axis Cannot be
(For 6-axis robot) under compliance control modified with the
teach pendant.
100 | Force limit rate (-RZ) 10000 10000 Force control rate around the -Z axis
(For 6-axis robot) under compliance control (Ver. 1.4 or later)
101 | Compliance setting 10000 10000 Compliance rate along the X-axis under
rate (X) compliance control Can be set with
(For 6-axis robot) SetCompRate.
102 | Compliance setting 10000 10000 Compliance rate along the Y-axis under
rate (Y) compliance control Cannot be
For 6-axis robot modified with the
(For 6-axis robot) teach pendant.
103 | Compliance setting 10000 10000 Compliance rate along the Z-axis under (Ver. 1.4 or later)
rate (Z) compliance control U
(For 6-axis robot)
104 | Compliance setting 10000 10000 Compliance rate around the X-axis
rate (RX) under compliance control .
(For 6-axis robot) Can be set with
SetCompRate.
105 | Compliance setting 10000 10000 Compliance rate around the Y-axis
rate (RY) under compliance control Cannot be
(For 6-axis robot) P modified with the
teach pendant.
106 | Compliance setting 10000 10000 Compliance rate around the Z-axis (Ver. 1.4 or later)
rate (RZ) under compliance control o
(For 6-axis robot)
107 | Compliance/positional 100 100 Allowable deviation along the X-axis
error allowance (X) under compliance control Can be set with
(For 6-axis robot) SetCompEralw.
108 | Compliance/positional 100 100 Allowable deviation along the Y-axis
error allowance (Y) under compliance control Cannot be
(For 6-axis robot) modified with the
or ©-axis robo teach pendant.
109 | Compliance/positional 100 100 Allowable deviation along the Z-axis (Ver. 1.4 or later)
error allowance (Z) under compliance control t
(For 6-axis robot)
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110 | Compliance/positional 300 300 Allowable deviation around the X-axis
error allowance (RX) under compliance control .
(For 6-axis robot) Can be set with
SetCompEralw.
111 | Compliance/positional 300 300 Allowable deviation around the Y-axis
error allowance (RY) under compliance control Cannot be
(For 6.axis robot) P modified with the
teach pendant.
112 | Compliance/positional 300 300 Allowable deyiation around the Z-axis (Ver. 1.4 or later)
error allowance (RZ) under compliance control
(For 6-axis robot)
113 | Force offset (X) 0 0 Force offset along the X-axis under Can be set with
(For 6-axis robot) compliance control SetFrcAssist.
114 | Force offset (Y) 0 0 Force offset along the Y-axis under Cannot be
(For 6-axis robot) compliance control modified with the
teach pendant.
115 | Force offset (Z) 0 0 Force offset along the Z-axis under
(For 6-axis robot) compliance control (Ver. 1.4 or later)
116 | Force offset (RX) 0 0 Offset moment around the X-axis under | Can be set with
(For 6-axis robot) compliance control SetFrcAssist.
117 | Force offset (RY) 0 0 Offset moment around the Y-axis under | Cannot be
(For 6-axis robot) compliance control modified with the
teach pendant.
118 | Force offset (RZ) 0 0 Offset moment around the Z-axis under
(For 6-axis robot) compliance control (Ver. 1.4 or later)
120 | Optimization 0 | Lastvalue at | 0: Will reset the control set of motion (Ver. 1.4 or later)
initialize powering-off optimization to 0 when the power is
turned OFF and ON (Default)
1: Will not reset the control set of motion
optimization when the power is
turned OFF and ON. Maintains the
last value at powering-off.
121 | Torque limit for 0 0 Current limit value for one of J1 to J8 Can be set with
to compliance control under compliance control SetCompdJLimit or
128 | (J1to J8) ResetCompJ
(For 6-axis robot) Limit.
Cannot be
modified with the
teach pendant.
(Ver. 1.4 or later)
196 | J4 brake lock setting 0 0 If the J4 overrides its software motion (Ver. 1.7 or later)
(For VM-6083D/ limit when the brake is released:
;’é\fi'esso)Bm and VS-E 0: Will lock the J4 brake
1: Will not lock the J4 brake
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No. ltems default default Description Comments

197 | Setting of TCP speed 0 Last vglue at 0: Conventional speed control (Ver. 1.8 or later)
pattern powering-off 1: Constant TCP speed (Tool end
(Note 1) speed in CP motion)

Note 1: If you specify a CP motion involving the rotation of the robot hand, then the system will
automatically decrease the TCP speed (Tool end speed in CP motion) according to the rotation angle
by default. This causes some problems that the robot does not run in the specified speed or at
constant speed.

In Version 1.8 or later, it is possible to keep the TCP speed constant by setting Parameter No. 197 to 1.
If you specify such a motion that will exceed the rotation speed limit, then the system will issue a
warning message and run the robot while increasing/decreasing the TCP speed.

198 | Restoration of o | Lastvalueat | 0:Noresume (Ver. 1.8 or later)
TOOL/WORK data powering-off | 1: Resume
(Note 2)

Note 2: In earlier versions, the system will not retain TOOL/WORK coordinates declared or defined in
programs if the power is turned off. Accordingly, to make a same job, you need to set up the same
operation environments every time when restarting the robot.

Setting Parameter No. 198 to 1 will make the system retain those operation environments. When the
power is on, they will be resumed.

199 | Arc interpolation 100 100 Positional error allowance for arc Do not change
approved value of motion in easy teaching this setting if not
easy teaching necessary.

(Ver. 1.8 or later)

200 | Arch Move o | Lastvalue at Setting the arch form at the Can be set with
Execution Flag powering-off execution of the ArchMove SetArchParam.

(Ver. 1.9 or later)

201 | Arch Move start o | Lastvalueat The start position of a horizontal Can be set with
position at the side powering-off movement in upward movement at | ggtArchParam.
of a rise the execution of the ArchMove

(Ver. 1.9 or later)

202 | Arch Move start o | Lastvalueat The start position of a horizontal Can be set with
position at the side powering-off movement in downward movement | gatArchParam.
of a descent at the execution of the ArchMove

(Ver. 1.9 or later)

233 | Setting of real time o | Lastvalueat Parameter for the individual robot (Ver. 1.9 or later)
belt cutting detection powering-off

234 | ZT interfere check o | Lastvalue at Sets if the ZT-axes have the gear Do not change
on CURLMT powering-off interference. this setting if not

necessary.
(Ver. 1.9 or later)

235 | Reserved o | Lastvalue at Reserved parameter for the (Ver. 1.9 or later)

powering-off extended function o

237 | Reference error o | Lastvalue at Permission setting of clearing the Do not change

clear permission powering-off reference error with the teach this setting if not
pendant necessary.
(Ver. 1.95 or later)

238 | Setting of Movement o | Lastvalueat Parameter for the individual robot Do not change
Speed Limit powering-off this setting if not

necessary.
(Ver. 1.95 or later)
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239 | Tracking Mode 0
240 | Enc.1 Std Pos. in 0
recognition
241 | Enc.1 Std Pos. in 0
movement
242 | Enc.2 Std Pos. in 0
recognition
243 | Enc.2 Std Pos. in 0
movement
244 | Enc.1 Current Pos. 0
245 | Enc.2 Current Pos. 0
246 | Enc.1 CALDAT 0
247 | Enc.2 CALDAT 0
248 | Accuracy of Work 5
position detection 1
249 | Upper Limit 1 of 20000
Tracking Range
250 | Lower Limit 1 of -20000 Do not change the setting in this Do not change
Tracking Range Last vglue at | screen. the setting in this
251 | Upper Limit 2 of 20000 powering-off | getting screens are not yet prepared. | Screen.
Tracking Range (Ver. 1.95 or later)
252 | Lower Limit 2 of -20000
Tracking Range
253 | Trigger range of 20000
Tracking 1 (side +)
254 | Trigger range of -20000
Tracking 1 (side -)
255 | Trigger range of 20000
Tracking 2 (side +)
256 | Trigger range of -20000
Tracking 2 (side -)
257 | User Interrupt 0
Setting
258 | Enc. 1 Number of 0
Interrupt
259 | Enc. 2 Number of 0
Interrupt
260 | Enc. 1 Interrupt 0
Setting
261 | Enc. 2 Interrupt 0
Setting
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262 | Enc. 1 Updating of 0
Interrupt data
263 | Enc. 2 Updating of 0
Interrupt data
264 | Enc. 1 CALDAT (2) 0
265 | Enc. 2 CALDAT (2) 0
266 | Accuracy of Work 5
position detection 2
267 | Check Enc. Lower 0
velocity
268 | Enc. 1 Interrupt data 0
Setting
269 | Enc. 2 Interrupt data 0
Setting
270 | Reference error 0
detect setting
271 | High precision CP 0
line control
272 | Enc. vel or acc 1
abnormality
detection o
Do not change the setting in this Do not change
273 | Tracking Target 0 | Lastvalueat | gcreen. the setting in this
powering-off . screen.
274 | Center position (X) 100000 Setting screens are not yet prepared.
of index 1 (Ver. 1.95 or later)
275 | Center position (Y) 100000
of index 1
276 | Center position (Z) 100000
of index 1
277 | Radius of index 1 100000
278 | Center position (X) 100000
of index 2
279 | Center position (Y) 100000
of index 2
280 | Center position (Z) 100000
of index 2
281 | Radius of index 2 100000
282 | Upper Limit 1 of 1000
Index Tracking
Range
283 | Lower Limit 1 of 0
Index Tracking
Range
284 | Upper Limit 2 of 1000
Index Tracking
Range
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285 | Lower Limit 2 of 0
Index Tracking
Range
286 | Standard position 0
(X) of index 1
287 | Standard position 0
(Y) of index 1
288 | Standard position 0
(Z) of index 1
289 | Standard position 0 Do not change the setting in this
(X) of index 2 screen. 9 9 Do not change the
290 | Standard position 0 Last vglue at Setting screens are not yet setting in this
Y) of index 2 powering-off prepared screen.
(Y) of index ’ (Ver. 1.95 or later)
291 | Standard position 0
(Z) of index 2
292 | Figure tracking of 0
index 1
293 | Figure tracking of 0
index 2
294 | Check multi detect 200
area 1
295 | Check multi detect 200
area 2
296 | Motor command 0 | Lastvalueat | Motor command setting for error
Setting powering-off detect
0: Will occur an error if the MOTOR
OFF command is executed when
the robot is running.
1: Will not occur an error if the
MOTOR OFF command is
executed when the robot is
running.
297 | Servo data number 0 | Lastvalue at | Parameter for the individual robot Do not change
powering_off this Setting if not
necessary.
(Ver. 1.98 or later)
307 | Setting of singularity 0 | Lastvalueat | 0: Singular point avoiding function Can be modified
avoidance mode powering-off disabled with
1: Singular point avoiding function | SetSingularAvoid
enabled (-
(Refer to the PROGRAMMER'S (Ver. 2.61 or later)
MANUAL I, Section 3.3.6 "Singular
Point Avoiding Function.")
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Chapter 3

O
General
Introduction to
Operation Modes
and Additional
Functions

This chapter describes the three operation
modes of the robot: Teach, Individual, and Auto
modes. It also describes additional functions
including machine lock used for simulation.

NOTE 1: Avoid letting the teach pendant
undergo any strong shocks, impacts, or
vibrations.

NOTE 2: Touch the teach pendant with your
fingers only, never with the tip of a pen or any
pointed object. Otherwise, the LCD may be
broken.







Chapter 3 General Introduction to Operation Modes and Machine Lock

3.1 Operation Modes and Machine Lock

The robot offers three operation modes--Teach, Individual, and Auto modes.

Teach mode allows you to run the robot manually from the teach pendant. Individual
mode allows you to run the selected task program from the teach pendant. Auto mode
allows the robot to run automatically.

Teach, Individual, and Auto modes are described in Sections 3.2, 3.3, and 3.4,
respectively.

Operation modes

— Teach mode Joint mode

X-Y mode

Tool mode
Check GO/BACK

— Individual mode ———F——  Program Continue
Program Once
Step Continue
Step Once

Program stop
Step stop

Halt

Emergency stop

— Auto mode Program Continue
Step Continue

Program stop
Step stop

Halt
Emergency stop

In each of the above three operation modes, you can lock the robot (so called "machine
lock") so that it is possible to perform simulations with the robot controller without
running the robot practically.

When the robot is in machine lock, you can restrict the I/O output. For details, refer to
Section 5.5, "Displaying I/O Signals and Simulating Robot Motion."
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3.1.1 Switching Between Operation Modes

Operating procedure

On the teach pendant, turn the manual/auto selector switch to the desired position.
On the operation panel, turn the mode selector switch to the desired position.

On the extended screen called in Teach mode, you can switch between manual
mode and teach-check mode.

The manual mode enables you to run the robot manually and edit PAC programs.
The teach-check mode allows you to check the program running.

Touching the mode icon (the leftmost icon on the status bar) on the extended
screen toggles between the manual (MAN) and teach-check (CHECK) modes.

NOTE: If the teach pendant screen is switched to the extended screen during
check GO/BACK operation, the system enters the teach check mode. To change to
the manual mode, perform the operation above.

Manual mode Teach-check mode

Mg @ @ wm e Joint W0 T ol 1% QY o § w e Joint_H 0T ol 1%
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3.1.2 Machine Lock

Locking the machine allows you to perform simulations with the robot controller without
running the robot practically.

Lock the machine when
(1) Testing programs without running the robot practically.

(2) Checking the cycle time.

NOTE: The cycle time calculated may be shorter than the actual one since End motion
(@0 option) will apply when the machine is locked. For details, refer to the
PROGRAMMER’S MANUAL (I) (T03), Section 3.2.5.

Operating procedure

NOTE: If the motor power is on, press the emergency stop button to turn the motor off
(refer to Section 2.5). When the motor power is on, the machine cannot be locked.

Step 1 | Press the RESET R key on the teach pendant keypad.

Program Step Comment
= '—‘ | -
0 o o
[Ex1]) [ ] Status Service
[OKIClear error T
[0KJLet Machire-lock state jl
INTERP  SPD ACC TMR TOL CLAMP J/E OUTPUT
5§ 1 0 1 B 2.3.4.5,6¢] JE—
d] 0 2 101.7.3.4. i Motors
[EOF] Start
CHK cne
Waitire
=
CanclWait | RPS Era Constant g?
Tool 1 PAC MarOut put m
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The shortcut menu appears on the top screen. Execute "5. Machine lock ON/OFF."

Program HH Step H” Commerit ”H
i N = | 5
[EX1])) [ ] Status Service
[OKIC|ear error T
[OkILet Machirme-lock state —

ut
1.Failure clear
2.Program copy

3.Program No. chanse

4 Prosran delete

Sys‘[em envi ronment

7.Change diselaving lansuase

CanclWait | RPS Era Constant JIE
Tool 1 PAC MarOutput

Status
Motors
[Start

CHE ore
Waiting

Ea

The machine becomes locked and the "MC-Lock" appears at the right of the top

screen.

Service

o

Constant

J/E

Tool

2

Motors
Start

CHE ore

Waiting

MC-Lack

NOTE: On the extended screen, the dummy input icon on the status bar will
change according to the output restriction conditions of I/O signals.

@ : No I/O output restricted, @ : 1/0 output restricted

Step 2

Execute "5. Machine Lock (ON/OFF)" again.

The lock is released and the Machine Lock icon disappears.
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3.2 Teach Mode

In Teach mode, you may run the robot manually or manage robot controller output
signals manually from the teach pendant.

NOTE: To run the robot manually, release the machine lock beforehand; otherwise, the
robot controller will perform simulations without running the robot practically. Working
with a PC teaching system, the robot may be locked even in Teach mode.

3.2.1 Teaching the Robot

In Teach mode, you can run the robot manually from the teach pendant in any of the
three modes--Joint mode, X-Y mode, and Tool mode.

NOTE: To run the robot manually, the teach plug (prepared by the customer) should be
inserted. (Refer to the RC7M CONTROLLER MANUAL (T03).)

Run the robot manually when

(1) Moving the robot flange to a position where Teach-Checking should start.

6-axis robot
[1] Joint mode

As shown below, the Joint mode allows you to drive each of the six joints independently.
Before performing CAL operation, the robot can run only in this mode.

6th axis (J6)

)

Movements in Joint Mode
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|
[2] X-Y mode

X-Y mode allows you to drive the robot arm in base coordinates (whose origin is
defined at the center of the robot basement). Pressing the X, Y, or Z key in X-Y mode
moves the robot flange linearly along the X, Y, or Z axis, respectively, as shown below.

If work coordinates (whose origin is defined at a corner of the cubic envelope of an
object piece) is defined, then the robot flange moves linearly in the work coordinates.

For details about base coordinates and work coordinates, refer to Chapter 4.

If you use the RX, RY, or RZ key in X-Y mode, the robot arm rotates on each axis of the
virtual work coordinates defined on the center of the flange surface without changing
the center position of the flange surface, as shown below.

RX

)
&) +Y

+X (-

Movements in X-Y Mode
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[3] Tool mode

Tool mode allows you to drive the robot arm in mechanical interface coordinates
(whose origin is defined at the center of the flange surface) or in tool coordinates. For
details about those coordinates, refer to Chapter 4.

Pressing the X, Y, or Z key in Tool mode moves the robot flange linearly along the Z, Y,
or Z axis, respectively, as shown below.

If you use the RX, RY, or RZ key in Tool mode, the robot arm rotates on each axis of the
tool coordinates.

NOTE: The figure below shows the tool coordinates when TOOLO is set. These are
also called mechanical interface coordinates.

-x surface

Movements in Tool Mode
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4-axis robot
[1] Joint mode

The figure below shows movement of the robot in joint mode, in which arms can be
operated individually. This mode also enables each operation was carried out.

2nd axis (J2)
=),
>

| ] 1st axis (J1)

=), +)

3rd axis (Z)
)

SHELS
>

4th axis (T)

Movements in Joint Mode
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[2] X-Y mode

The figure below shows movement of the robot in X-Y mode, in which each axis is
operated in straight movement along the rectangular coordinate (X-Y-Z). The 4th axis
is held stationary in the current posture.

+Y

Movements in X-Y Mode
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[3] Tool mode

The figure below shows movement of the robot in tool mode, in which the 4th axis is
operated in straight movement along the coordinates based on the 4th axis.

These coordinates are called the tool coordinates. The 4th axis is held stationary in the
current posture.

These coordinates are expressed in TX, TY and TZ to distinguish them from X-Y mode.

'. +TZ

Viewed from "A"

Movements in Tool Mode
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Operating procedure

M\ CAUTION: At the start, set the reduced ratio of the programmed speed to 20% or
less. If you run the robot manually at high speeds from the beginning, you may
mistakenly strike the robot against the surrounding objects.

NOTE: In X-Y or Tool mode, if a pass runs through the vicinity of a singular point during
manual operation, the robot will issue error code 6080s (Overspeed) and come to a
halt. Avoid running a pass through the vicinity of a singular point.

Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

=
MAN. _TEACH

/77N
ﬁo | &g&) OFF

Turn the motor power on. (Refer to Section 2.4 "Turning the Motor ON.")

Step 2

Step 3 I Switch the teach pendant to the extended screen.

Step 4| Press the operation mode selector button.

Operation mode selector button

W W 1 0 06026138 | Joint W o T 2|[ T4 c1 proe

A

@ SHORT
CUT,
Set |

@ A‘ Program fArm | Yision 1/0 | OpePanel

The Select Operation Mode window appears as shown in the next step.
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Step 5| Select the desired operation mode by using the cursor keys or touching the screen
directly, then press the OK key.

On the operation mode selector button area appears the selected operation mode.

Operation mode displayed

/

™ g g @ vsossee A | Joint wo Tl 1%

HEN

Select Operation Mode

Operation Mode r Mork Coordinates — - Tool Coordinates —

OK: Turns the selection on or off @SHUDRurr)

o iy Tool No.

Back | Next | | | Work Mo.

INTERP
Tip: It is also possible to select the operation mode by pressing m on the top
screen, instead of performing Steps 3 to 5.

Step 6 While holding down either one of the deadman switches, press one of the arm
traverse keys to drive the robot arm. For details regarding the relationship between
the arm traverse keys and driven axes, refer to Table 3-1.
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Table 3-1. Arm Traverse Keys and Driven Axes in Teach Mode

Operation Arm traverse keys
No. | mode Axis For motion in the For motion in the Comments
positive direction negative direction

1 Joint mode Joint 1 +J1 X -J1 X
Joint 2 +J2Y -J2y
Joint 3 +J3Z -J3Z
Joint 4 +J4 RX -J4 RX
Joint 5 +J5 RY -J5RY
Joint 6 +J6 RZ -J6RZ

2 X-Y mode X axis +J1 X -J1 X The robot arm moves in the

- currently selected work
Y axis +J2Y -J2y coordinates.
Z axis +J37Z -J3Z (For work coordinates, refer
to Chapter 4.)

Xaxisas | +J4 RX -J4 RX
rotation
center
Y axisas | + J5RY -J5RY
rotation
center
Zaxisas | +J6 RZ -J6 RZ
rotation
center

3 Tool mode X axis +J1X -J1 X The robot arm moves in the

- currently selected tool
Y axis +J2y -J2Y coordinates.
Z axis +J37Z -J3Z (For tool coordinates, refer
to Chapter 4.)

Xaxisas | +J4 RX -J4 RX
rotation
center
Y axisas | + J5RY -J5RY
rotation
center
Zaxisas | +J6 RZ -J6 RZ
rotation
center
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3.2.2 Managing Robot Controller Output Signals

The robot controller has user- and system-1/O ports. You can manually manage output
signals from the robot controller with the teach pendant.

Only Hand I/O and Mini I/O signals can be manually managed with the procedure given
in this section. (Refer to the CONTROLLER MANUAL (T03), Sections 2.1.2 and 2.1.3.)

Manage robot controller output signals when

You need to turn output signals on or off without running programs.

Operating procedure
Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

Step 2 I Switch the teach pendant to the extended screen.

Step 3| Press[l/O].

W W © 0 wd06006130 | Joant We T a|[ T4 1 p1oe

o)

Set |

1/0

T

The 1/0O Monitor window appears as shown in the next step.

@ A‘ Program fArm | Yisio OpePanel
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Step 4| Display a target I/O signal, by scrolling the screen with the cursor keys, [Back], or
[Next].

TIP: You can press [Jump To] to call up the numeric keypad where you can enter
the output port address. Doing so will directly call up the target I/O signal.

™M 3 @ [ vsess66 A | Joint WoTol] 12

HAN

170 Monitor [minil0 miniI0 Assginl

« Enable Auto ~ Deadman SH ~ Robot stop

0 edct INI1  edct W2 edct N3 Dedct IN
Stop all steps Strobe signal Data @ Data 1

BMrs edct N5 edct INMs  10edet N7 IDedet IN
Data 2 Command @ Command 1 Command 2

BMrs  16enrl N9 TGenrl INMMc1e 36enrl N1 6enrl IN

M2 16enrl N3 JGenrl INMMC24 36enrl NS 6enrl IN

F5/0K: Turns the selection on or off @s%ﬁ)
[ ] A’ Back | Next | Jump To | Dummy IN| ON/OFF | Aux. |

The I/0O Monitor window appears as shown below.
Select the target I/0 signal by using the cursor keys or touching the screen directly.

Step 5

selected 1/O signal on or off.

The system message dialog box appears as shown below.

@M @ ik @. ¥S-6556G A |Joint NeTellT

I/0 Monitor [miniI0 miniI0 Assgind

System Message

@ Are you sure you want to turn the I/0 [ 1761 on?

Cancel | OK |

W17 1neentto M7z 1neenito Moze 1meenito Brize 1neenito

SHORT
oo,

e o |

Check the ON/OFF state of the target I/O signal, then press the OK button while
holding down either one of the deadman switches.

Step 7
To manage other 1/O signals, go back to Step 4.

To finish this procedure, press the CLOSE key with the ENABLE key being held
down.

Step 6‘ Press [ON/OFF] on the above screen (or ENTER key on the keypad) to toggle the
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3.2.3 Using the Command Builder

The command builder facilitates program editing and entry using the teach pendant.

The use of the command builder allows you to enter program codes with ease as
described below.

* You may enter commands even if you do not remember complicated command
names.

* When entering commands, you may easily enter the associated parameters.
» With the "Favorites" function, you may quickly enter frequent-to-use commands.

Operating procedure

Given below is an operating procedure for entering commands with the command
builder.

Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

=2

MAN. TEACH

=N\

7‘:—%"{/" \’\"IOFF

ol Y/ //}
\\\\”//

AN

Step 2 I Switch the teach pendant to the extended screen.

The Program List window appears as shown in the next step.

Step 3I Press [Program].

Step 4 || Select the task program you want to edit, by using the cursor keys or by touching
the screen directly. Then press [Edit.].

M@ @ § m-temen | doint werte|[ 1

Program List [MNo. of programs: 31

PRO1 prol.pac Yes Yes Enahle
PROZ2 prod.pac Yes Yes Enahle

PRO3 pro3.pac Yes Yes Disahl

Back | Next | Search | Display.| Config. |
Cancel: Close this window 1)
® A‘ NeuProg.| Delete | Copy | Uar. | Edit. | Aux. |

The coding list of the selected program appears as shown in the next step.
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Step 511 Move the cursor to the line after which you want to insert a new line, then press
[NewLine.]. Or move the cursor to the line you want to edit, then press [EditLine].

Mg @ 8 m-wmed | Jeint vere|[ 1z

Program: PRO3 1/ 8 lines]

@881 "'TITLE “SAMPLE1"

0082 PROGRAM PRO3

0003 Takefirm

0084 SPEED 75

0085 APROACH P, JC1@1,CE 100
0006 Givefirm

0087 END

Back | Next | Jurp T0| | | |

Displays the program. i

o A‘ NeuLine. | Del Line| Congine| Paste |EditLine| Save. |

The Insert New Program Line window appears as shown below.

Step 6 || Press [Category].

M@ @ § m-gemeD | Joint we 1o 1%

Insert New Program Line [5/8 lines]

i oo |« »]

TR EELE L
) | X | C | U | B | N | M | , | | A | Cancel
Tah | + = * / | = . OK
0K: Take in new entry, Cancel: Discard new entry @D

® A‘ User. | Flow. | Rohot. | Categorg| Recent. | Clr ALl |

The Category Selection window appears as shown in the next step.
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Step 7| In the Category Selection window, choose the category, which contains a
command(s) you want to enter, and then press the OK button to display the
Commands selection screen shown in the next step.

If you choose "All commands" in the Category Selection window, all commands will
appear in the Commands window.

If you choose "Favorites," a set of commands registered beforehand will be listed.

M@ @ § m-temed | doint werte|[ 1

PAC Builder - Category:Favorites [ @/ 255 char.]

Category Selection
Help| Dell
Declarative statement ] a
fAssighment statement L 1| (— Replce
Flow control statement ' cancel
Rohot control statement - 0K
. Cancel | 0K |7
0K: Take in new entry, Cancel: Discard new entry G
e of | | J J | |

Tip In step 6, on the Insert New Program Line window or on the Edit Program window:
- [User.]is a shortcut key to the favorite command window (that can be called up by
choosing the "Favorites" on the Category Selection window).

[Flow.] is a shortcut key to the flow control statement window (that can be called
up by choosing the "Flow control statement” on the Category Selection window).

[Robot.] is a shortcut key to the robot control statement window (that can be called
up by choosing the "Robot control statement” on the Category Selection window).

[Recent.] is a shortcut key to a list of commands in the most recently selected
category.

Step 8 Scroll the Commands window that shows commands contained in the selected
category and choose the desired command.

M@ @ § m-temen | doint werte|[ 1

PAC Builder - Category:Rohot control statement [ 13/ 255 char.]

- Parameters
Help| Add |

ficcel eration 108 (o Ins
Deceleration 108 " Replce

CHANGETOOL Cancel

CHANGEWORK
0K
ACCEL 100,100
Designates the internal acceleration and the internal-- &™)

® A‘ Back | Next | fil pha. | Categorg| Edit. | |
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If you do not remember the name of the necessary command, press [Alpha.].

The Alphabet Selection window will appear as shown below.

M@ @ § m-temen | doint werte|[ 1

PAC Builder - Category:Rohot control statement [ 13/ 255 char.]

m—‘ Parameters
I L P ﬁdd|
Al phabet Selection

APPROACH Al B| c|D| E| F| 6 [[Is
Replce
ARRIVE Hl o o] x| | w]| s P
CHANGETOOL
P q R g T U ancel
CHANGEUORK
U U X Y Z Cancel b
ACCEL 109,100
[Cancel ] % & 2=J1 (Ll
o o | | ]

Choose a leading character of the desired command on the above window, and a
command(s) starting with it will be automatically displayed.

M@ @ § m-temed | doint wete|[ 1

PAC Builder - Category:Rohot control statement [ 24/ 255 char.]

Pl - Parameters

RESETARER Interpolation me--  |P

ROTATE — =
Pose ce P2

ROTATEH Motion option 100

SETAREA NEXT

Help| Add |

(e Ins
(" Replce

Cancel

0K

‘F{]UE P,0d F1,09 P2,5-100

Moves to the designated coordinate.

® A‘ Back | Next | fil pha. | Categorg| Edit. |

3-19



3-20

Step 9

If the selected command has a parameter(s), move the cursor to the associated
parameter listed in the Parameters window by using the cursor key or by pressing
the touch panel. Then press [Edit.].

Mg @ 8 m-emed | goint were|[ 1w

PAC Builder - Category:Rohot control statement [ 24/ 255 char.]

- Parameters

Hel p ﬁdd|
Interpolation me--- P (@ Ins
Pose ¢d b1 { Replce
Pose 0e p2
Motion option 100 Cancel
NEXT

0K

‘F{]UE P,Co P1,00 P2,5-100

Moves to the designated coordinate. il

® A‘ Back | Next | fil pha. | Categorg| Edit. | |

The parameter entry screen will appear as shown below, where you edit parameter
values. (After editing, press the OK button, and the screen will return to the
Commands window.)

M@ @ § m-temen | doint werte|[ 1

co Jr101] | »]

D EEDEnEDnE
) | X | C | U | B | N | M | , | | A | Cancel
Tah | + = * / | = . OK
0K: Take in new entry, Cancel: Discard new entry @D

SO L [ el

Some parameter values may not be cleared. Therefore, even if no specification of
the initial value is required such as DEFINT ix=0, you need to enter for the initial
value substitution area once.

If you do so, press the OK button and then delete unnecessary character strings in
Step 10.
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Step 10 [ If it is necessary to modify other parameter values, choose the target parameter
and repeat Step 9. Upon completion of parameter editing, press the OK button. The
screen will return to the program code entry screen.

M Y o M- | Joint woTe|[ @

Insert New Program Line [5/8 lines]

TOUE P,eB P1,00 P2,5-100 0 20 |« »n]

TR EELE L
) | X | C | U | B | N | M | , | . | A | Cancel
Tah + = * / = . OK
0K: Take in new entry, Cancel: Discard new entry @D

® A‘ User. | Flow. | Rohot. | Categorg| Recent. | Clr ALl |

Step 11 || Edit the program, e.g., by deleting unnecessary parameters, according to your
needs. Then press the OK button, and the screen will return to the program coding
list.

M@ @ § m-temeD | Joint we e 1%

Program: PRO3 [ 6/ 9 lines]

@1 "tTITLE “SAMPLE1"
@082 PROGRAM PRO3

0083 Takefirm

@004 SPEED 75

@085 APROACH P,JC181,CE 108

0086 MOUE P,CQ Jriel
0007 Givefirm

Back | Next | Jurp To

Displays the program. 1

® A | Neuline.| Del Line| Congine| Paste |EditLine| Save. |
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Command Builder

Operating flow of command builder

™Sy o [ gD

| Joint we T 1

Mg g e

| Joint e T 1

Press OK to replace the
selected line with the
newly entered line.

Edit Program [5/9 lines]
[l APROACH P, JI101,CE 100

oo | | »]

Program: PRO3 5/ 8 lines]
1‘2‘3‘4‘5‘6‘?|8|9|0|BS|De1
8091 "1TITLE "SAMPLE1" -
0002 PROGRAM PRO3 U|U|E|R|T|Y|U‘I‘U‘P‘@"‘
I3 I I Y Y A
8A04 SPEED 75 .
BP05 APROACH P,JC101,CE 100 7 | x | I | U | B | N ‘ M ‘ , ‘ ‘ A\ ‘ Cancel ‘
8006 Givefirm
0007 END > Tah‘ +-‘* !‘=‘" OK‘
[
Back | Next | Jurp To | | | : OK: Take in new entry, Cancel: Discard new entry )
Displays the program. &P : ® A| User. Flow. | Robot. | Categnrg| Ren:ent.| Clr ﬂll|
|
® A Neuline.| Del Line| Congine| Paste |EditLine| Save. | :
|
|
|
|
|
|

Press OK to replace the
current parameter value
with the newly entered
value.

Default values are
automatically applied.

Y @ B e

Screen 1:
Program code
entry screen

Select the desired category to
show the associated
commands.

Yol

Joint U0 T 12

v
| Joint e T 12

HM -40702-D

PAC Builder - Category:Rohot cd staterent [ 25/ 231 char.] PAC Builder - Category:PAC Manager control statement [ 6/ 231 char.
r Parareters Category Selection
Help| Add Help‘ fidd
ARRTUE Interp(l]atinn.m.z--.\ P @ Ins AT Flow control statement : @ Ins
CHANGETOOL z:;:z:z;elz::;m" Z; o (" Replce "1DATE Rohot control statement |1l (" Replce
CHANGEWORK Motion option 100 Cancel "1EMA] | Input/output control statement B Cancel
CURACC NEXT "ILINE
0K Error control staterent - oK
[RePROACH P.P1.08 F1,S=100 18R e 3
Executes the ahsolute rmotion designated with the tool--  §M OK: Take in new entry, Cancel: Discard new entry )

[ ] A‘ Back | Next Alpha. | Eategurg| Edit. | | ® A| | | | |
Screen 3: T '\ Screen 2:
Command I N Category
selection ' N selection
screen ! N screen

1 <
[ AN
| AN
: v \\\
N
Mg g -t | Joint uoTof 17 f\ccording g o § mewme | g vete|[ 1w
o e
para-meter PAC Builder - Category:Rohot control statement [ 25/ 231 char.]
Il APROACH P, JC10],CF 100 2D | « | » s, use the M—‘ I Parareters -
ful key or Errer—
1 | 2 | 3 | 4 | 5 | 6 | 7 ‘ 8 ‘ 9 ‘ 0 ‘ BS‘ Del numer);cal phabet Selection
Q‘U‘E‘R‘T‘Y‘U|I|g|p|@|'| keys. A|B|C|[D|E|F| ||
Replce
sl elofw]of o)) ] SRAREEARELINS |
. ancel
0 P Q R S T ]
Z‘X‘C‘U‘B‘N|M|,| |\|Cancel -
| ‘ | | | u U X Y z Cancel
Tah + = ¥ / = " 0K
8 ‘HPPR[IHCH P,P1,60 F1,5-100
OK: Take in new entry, Cancel: Discard new entry ) [Cancel 1 I
® A User. Flow. Rohot. | Categorg| Recent. | Clr All | o - | | | | | |
Screen 4: Screen 5:
Parameter entry Alphabet selection
screen screen
I
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Program code entry screen

On the program code entry screen, you may edit character strings to be inserted as a
new program line or to be replaced with the current program line.

Mg @ § m-wme | it vere|| 1z

Insert New Program Line [5/8 1ines]

oo |« »]|

o slofefoln]o]efefs]cfn
Z | X | C | U | B | N | M | , | | N | Cancel
Tah | + = ¥ / | = " 0K
OK: Take in new entry, Cancel: Discard new entry 1
® A‘ User. | Flow. | Rohot. | Categor‘g| Recent. | Clr ALl |

Shortcut key to the favorite command window (that can be
[User.] called up by choosing the "Favorites" on the Category
Selection window).
Shortcut key to the flow control statement screen (that can
[Flow.] be called up by choosing the "Flow control statement" on
the Category Selection window).
Shortcut key to the robot control statement screen (that can
[Robot.] be called up by choosing the "Robot control statement" on
the Category Selection window).
[Category] Displays the Category Selection window.
Shortcut key to a list of commands in the most recently
[Recent.]
selected category.
[CIr All] Clears all characters being entered.
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Category selection screen

On the category selection screen, you may choose the type of commands you want to
enter for the command builder.

Mg @ § @) | Joint el 1%

PAC Builder - Category:Robot control statement [ 13/ 255 char.]

Category Selection
Help( Add
(o Ins
Favorites (" Replce
Declarative statement Cancel
fAssignrent statement 0K
ACCEL 11 Cancel | 0K |
OK: Take in new entry, Cancel: Discard new entry 1
e o | | ] 7 1 ]

» To choose the desired category, use the cursor keys.

+ After choosing the desired category, press the OK button. Commands in the
selected category will be listed in the Commands window. If you press the Cancel
button, the screen will switch to a list of commands in the most recently selected
category.

» If you choose "All commands," all commands will be listed in the Commands
window.

+ If you choose "Favorites," a list of commands you have registered by using the Add
button on the command selection screen will be listed in the Commands window.
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Command selection screen

On the command selection screen, you may choose necessary commands from those
listed in the Commands window and enter the associated parameter(s).

Moy o § s | goim weTe|[ m

PAC Builder - Category:Rohot control statement [ 24/ 255 char.]

el [ Parameters
Help| fidd
RESETARER Interpolation me--  |P (¢ Ins
Pose @9 P1
(" Replce
ROTATE Pose @ 12
ROTATEH Motion option 1600 Cancel
SETRRER NEXT
0K

‘MJUE P,0@ P1,00 P2,5=100
Moves to the designated coordinate. S
® A| Back fil pha. Edit. | ‘

Next Category

Displays the previous page of the command/parameter

[Back] .
selection screen.

Displays the next page of the command/parameter

[Next] )
selection screen.

[Alpha.] Calls up the Alphabet Selection window.

[Category] Calls up the Category Selection window.

Calls up the Parameters window if a parameter value is

[Edit.] selected with the cursor.

Adds the currently selected command to the Favorites
category. When the Favorites category window is
displayed, the Del button will appear instead of Add.

[Add] Up to 256 commands may be registered.

If no commands are registered, "--Not registered--" will
appear in the Commands window of the Favorites category.

Deletes the currently selected command from the Favorites
[Dell] category. When the categories other than the Favorites are
selected, the Add button will be displayed instead of Del.
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M @ § m-wmed | it vete|[ 1w

PAC Builder - Category:Favorites [ @/ 255 char.]

e - Parameters

Help| Dell

(o Ins
(" Replce

Cancel

0K
Not enroll as this category... )
® ~| Bak | Next | filpha. | Categorg| Edit. | |

[Ins] Inserts a newly entered character string to the current
cursor position.
[Replce] Replaces the contents of the program line currently
P selected for editing with a newly entered character string.

Parameter entry screen

On the parameter entry screen, you may enter or edit parameters of the selected
command.

Mg @ § memed | Joint were|[ 1

z | X | C | U | B | N | M | . | . | A\ | Cancel
Tah | + - * / | = - | OK
OK: Take in new entry, Cancel: Discard new entry PRy
e r TTTTT eem|

» According to the type of parameters selected, the full keypad or numerical keypad
will appear.

» An initial value previously specified for each parameter will be displayed.

+ If you press the OK button after editing character strings or numerical values, the
screen will return to the command/parameter selection screen.
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Alphabet selection window

In the alphabet selection window, you may quickly search necessary commands by
entering an alphabet letter of a leading character.

Mg @ § memed | Joint were|[ 1

PAC Builder - Category:Rohot control statement [ 13/ 238 char.]

M—‘ Parameters
] . p| Add
Al phahet Selection

APPROACH Al B | c|D|E|F]| 6|]|Ins

ARRIUE T I I T T
u u X Y yA Cancel Ui

ACCEL 109,100

[Cancel ] %>zl P

e o | | 1 | | |

* If you enter an alphabet letter, a command(s) starting with it will be automatically
displayed.

+ If there is more than one command starting with the selected alphabet letter, you
need to choose the target command in the Commands window.

+ If there is no command starting with the selected alphabet letter, a command next to
the alphabet letter in the alphabet order will be selected.
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3.2.4 [Easy Teaching

Easy teaching is a new facility that enables data entry, program edition, and teaching of
point coordinates from the teach pendant with ease of operation. (Available only with
PAC programs.)

The easy teaching allows you to:

(1) Insert a motion command and its parameters (including destination positions) to
the desired program by one-touch operation.

(2) Edit motion commands and their parameters by one-touch operation.
(3) Execute and check programs you have edited before compiling them.

3.2.4.1 Inserting a Motion Command

What follows is an operation flow for inserting a motion command by using the easy
teaching facility.

Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

=
MAN TEACH
”70/\

ol \\Zj OFF

Step 2 I Switch the teach pendant to the extended screen.

Step 3| On the extended screen, press [Program].

The Program List window appears as shown below.

Mo @ B w4532 | Joint Mo T 1%

MR

Program List [No. of programs: 6]

["PRO1 prol.pac Yes Yes Enable
[ ¥DGETPALT xdgetpalt | Yes Yes Enable
" PRO2 pro2.pac Yes Yes Enable
" PRO3 pro3.pac Enable
WPR04 prod.pac | Disabl
["suB1 subl.pac Disabl
Back | Next | Search Display.| Config. |
Cancel: Close this window @swunurr)
[ A NewProg.| Delete Copy | Var. | Edit. | Aux. |

Select a program you want to edit and then press [Edit] or [Display.]
(or [NewProg.]).

NOTE: To edit existing programs, use [Edit.]; to check them, use [Display.]. To
create a new program, use [NewProg.].
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Step 4| The coding list of the selected program appears as shown below.

Q @ i) El HS -45352E |Joint H@T0|I7

Program: PRO4 L 1/ 7 lines]
Easy L
teaching — &5 | IR
icon ﬂ 0002 PROGRAM PRO4

auck]l 9003  Takefirm

& 0004 CAHNGETOOL 1
9905 CHANGEMORK 1

0096 END
0097
Back | Next | Jump To | BP | GetPos.
Displays the program. 1)
[ A | NewLine.| Del Line| CopylLine| Paste Editline| Save. |

Press the easy teaching icon to call up the easy teaching window.

Step 5| Press parameter icons to set up the motion command parameters.

TIP: The specifications of parameter icons that seem to be depressed will be set

up as effective parameter values.
Command select button

(reserved for future expansion)
M & o [ Hs 45050k |Joint weTe|

1%
Program: PRO4 L 5/ 7 lines]

= (| MOVE ¥) Createln

:TASEEH 0001 "ITITLE “"PRO4"

Q 0002 PROGRAM PRO4 o oI A

= 0003 Takefy

o iy =7 (| e .?»}l Parameter

-t 0004 CAHNGETOOL 1 icons (See

#0005 CHANGEWORK 1 the table
9006 END below.)
0007 < Back Fud >
Back | Next | Jump To BP GetPos. Easy teaching
Displays the program. I window
[ A | NewLine.| Del Line| CopylLine| Paste Editline| Save. |

NOTE: The Command select button is reserved for future expansion. It is currently

disabled.
Interpolation (Note 1) Pass Start Position (Note 1) Destination Position
2 PTP control (Syntax: "P") g;f End motion (@0 option) LI Immediate value (Note 2)
E;f[?| CP control (Syntax: "L") @p: Pass motion (@P option) P+ Global, position variable (Note 2)
a § Arc Motion (Syntax: "C") 7 Encoder value check motion Js Global, joint variable (Note 2)
e @ed H ~
(@E option)
Ts Global, homogeneous transform
Tl | matrix variable (Note 2)

Global variable number. Press this

|_ ) J button to call up a numeric keypad
where you can modify the current

‘ variable value.

(Note 1) The feature implemented for the depressed icon takes effect.

(Note 2) Each time you press this button, the icon will cycle through [Immediate] -> [Position variable] -> [Joint
variable] -> [Trans variable] in this order. The feature implemented for the displayed icon takes effect.
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Step 6

Step 7

3-30

Move the cursor to a line immediately preceding the line where you want to insert a
motion command, then press [CreateLn].

By calculating the parameter icon information and the current robot position, the
controller automatically creates an appropriate motion command. Then it inserts
the command to the line next to the selected line.

Q @ i) El HS -45352E |Joint H@T0|I7

— MOVE ¥ Createln h
m§ 0001 ~ITITLE "PRO4” ————
0002 PROGRAM PRO4 el e [
ekl 9003 Takeh |—
akeHrm ﬁ ;,uu g,,f
&.JCH 9004 CAHNGETOOL 1 el ome e
Motion @005 CHANGEWORK 1 e

Program: PRO4 L 6/ 8 lines]

2

command > #0006 MOVE P.R0(86.957/54,224.4179.1
neW|y 0097 END < Back Fud >
inserted
Back Next Jump To BP GetPos.
Displays the program. I
[ A | NewLine.| Del Line| CopylLine| Paste Editline| Save. |

If you select an immediate value to specify the destination position, then the
current position value will be written in the current motion command. For the
procedure, go to Step 7.

If you select a_global variable to specify the destination position, then the
current position will be saved into the global variable. For the procedure, go to
Step 8.

If you insert such a motion command that defines interpolation along an arc (e.qg.,
MOVE C) and destination position with an immediate value, then pressing
[CreateLn] will display the following message.

With this dialog being opened, move the robot arm to the destination position and
then press [OK]. The command will be inserted.

" oel @ 0 s | dewt wote|[  m

Program: PRO4

System Message

Relay point is recorded.
Keep this window open and move the robot
to the destination point.

then press [OK] button to record destination point.

OK |

Cancel
_l_WW_FIUTFPTEB PL3T BACK Tod
Back | Next | Jump To BP GetPos.
o
e o | | | 4 | |
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Step 8| [f you insert such a motion command that defines interpolation along an arc (e.g.,
MOVE C) and destination position with a global variable, then pressing [CreateLn]
will display the following message. (See Note below.)

" oel @ 0 s | dewt wote|[  m

Program: PRO4 L 5/ 9 lines]
1

F System Message J

= The current Position is chosen as
the relay point.
= Keep this window open and move the robot to

the destination point.then press [OKIbutton

= to record position to the following variables.
RelayPoint PL@]1
DestPeint  PL1]

——T——

Cancel | 0K |

)

e o | | | ] ] |

With this dialog being opened, move the robot arm to the destination position and
then press [OK]. The destination position will be read into the specified variable.
The variable number is "viapoint + 1."

(Note)

If the specified variable has been used (any value already assigned) when
[CreatelLn] is pressed, the following confirmation massage appears informing that
the global variable has already contained any value.

" oel @ 0 s | dewt wote|[  m

Program: PRO4 L 5/ 9 lines]

[
|—r% g Sustem Message Fateln
= This variable is already used. a7
Q Are you sure you want to read :
GLICK.

the current position into the PL@1? P
& aed
I Cancel OK | .
0097 MOVE P.@e PL3] < Back Fud >
Back | Next | Jump To BP GetPos.
)

e o | | | ] |

If overwriting is OK, press [OK]. The variable will be updated.
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3.2.4.2 Editing a Motion Command

What follows is an operation flow for editing an existing motion command by using the

easy teaching facility.

Step 1 I Carry out Steps 1 through 4 in Section 3.2.4.1 to call up the easy teaching window.

Step 2

Step 3

3-32

Move the blue cursor to a program line you want to edit, then press [EditLine].

If the command on the selected line can be edited in the easy teaching window
(refer to Section 3.2.4.4), then the parameter information will display according to
the parameter icons.

" oel @ 0 s | dewt wote|[  m

| =

I 204,4179 108.4010 — .
= 99.72692 Righty FIG o / e G A
III'IIv J

0K |

)

GetPos

Parameter
icons

L) — i — S——

Cancel

[ A‘ | | | Text | Change

When the window is called up, the parameter icons reflect the command
information on the selected line.

You may change the parameters by using the parameter icons or change the
destination point (or viapoints) by pressing [Change] (see Step 3) or [GetPos] (See
Step 4). After that, pressing [OK] will make the new settings go into effect.

To enter the desired numeric value by using [Change]:

Move the cursor to a field you want to change with the cursor keys, then press
[Change]. The numeric keypad will appear as shown below. Enter the desired
numeric value.

" @ @ Hs 4s3s2E |Joint WoTol 1%

Edlt
86.95754

CLR| BS
224.4179 168.401
99.72692 Righty FIG @ 7 8 9

4 5 6 +/-

1 2 3

[ CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry §E™

® -~




Chapter 3 General Introduction to Operation Modes and Machine Lock
___________________________________________________________________________________________________________|

NOTE: If a motion command you selected defines interpolation along an arc (e.g.
MOVE C), you can define the viapoints and destination points by using the cursor
keys.

Step 4 To getthe current robot position by using [GetPos]:

Press [GetPos], and the controller will get the current robot position into the
memory area and overwrite the line you are editing with the gotten data.

" oel @ 0 s | dewt wote|[  m

|

E Are you sure you want to store current positon
as the destination point?

Cancel | 0K |

=
Cancel OK | I

()

e o | | | ] ] |

NOTE: If you are editing a motion command that defines interpolation along an arc
(e.g. MOVE C), a window will appear prompting you to choose either a viapoint or
destination point. Choose either one.

Step 51 Circled below are parameters that cannot be edited in this screen.

Q & Vs [?1 HS -45352F |Joint HeT@'W

[ MOVE V|
224.4179 1¢8.401¢ g a
2‘;: ccPcL) cc‘\‘°)
H 99.72692 Righty FIG @ - ——

T T T T

[Pass] = 2¢¢.0000

Parameters [Speed] = 102.0008 [Accell = 100.0090
that cannot be Decell = 100.0000 |
edited here. i Cancel | 0K |
SHDRT)
CUT,
[ A‘ | | | Text | Change GetPos

To edit them, press [Text]. The alphanumeric key screen will appear as shown in
Step 6.
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Step 6| Use the alphanumeric key screen shown below to edit parameters in the text
mode.

Mo @ B w4532 | Joint Mo T 1%

MR

Edit Program [6/9 lines]

HOVE P.E200(85.64966,221.6416.112.5735.19¢.072 4 » b L >>

Z | X | C | Y | B | N | H | . | . | \ | Cancel
w | e ] -] ]
OK: Take in new entry. Cancel: Discard new entry §E™
[ A User. | Flow. | Robot. | Category| Recent.| Clr ﬁll|

NOTE: Pressing [Cancel] in the above screen will cancel all settings made in the
easy teaching window.
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3.2.4.3 Executing Motion Commands

What follows is an operation flow for executing motion commands by using the easy
teaching facility.

Step 11 Carry out Steps 1 through 4 in Section 3.2.4.1 to call up the easy teaching window.
@N & @ 0 s asosx | Joint WO T e| 1%

Program: PRO4 L 5/ 7 lines]

|_MOVE 'l Createln
o | eeer -1TTTLE “PRO4" JE—

TE&CH
Q 0002 PROGRAM PRO4 ErAR g
Sk 9003 Takefrm

w7 | e || =
&Il ee0d CAHNGETOOL 1 fof ars | w0

E

ATCH

- T | o)
/ | ry .
#0005 CHANGEHORK 1 s . teachlng
0007 < Back Fud >
Back | Next | Jump To BP GetPos.
Displays the program. iy
@ A‘ NewLine.| Del Line| Copyline| Paste EditLine| Save. |

Move the blue cursor to a program line to be executed, then press [<Back] or
[Fwd>].

[Fwd>]: If a command on the selected line can be edited in the easy teaching
window (refer to Section 3.2.4.4), then the program line will execute [Fwd>]:
Pressing this button will execute the command selected with the blue cursor.

[<Back]: Pressing this button will execute the command selected with the blue
cursor if the command does not include a destination point. If the command
includes a destination point, it will apply a destination point defined in a motion
command preceding the selected command.

Step 2 I| Pressing [<Back] or [Fwd.>] button will call up the execution confirmation window
shown below.

Q @ i) El HS -45352E |Joint H@T0|I7

Program: PRO4 L 5/ 8 lines]

T |
ey | 000 H—
Q 000 & Do you want to run forward? e ﬂc::: E\Dﬁ
— 000: (® Single-step run f_ oy | o
Qj 000 @l | eed
EATCH | ———
-, 000 (" Single-cycle run »
009
009 Cancel | | Fud >
Back | Next | Jump To | | BP GetPos.
Press [OK] button to start @smckurr)
* o I S

Choose "Single-step run" or "Single-cycle run." Then while holding down either
one of the deadman switches, press the OK button. The program will execute.
Releasing either one of the deadman switch and OK button will stop the running
program.
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Tip

Tip

"Single-step run": Runs a single step of the selected program and stops the
execution.

"Single-cycle run": Runs the selected program once from the beginning to the end
or to any command not executable by easy teaching.

In either "Single-step run" or "Single-cycle run," you can stop the program run
halfway just by performing any of stop operations (e.g., pressing the STOP key)
during execution.

If you attempt to run any command that is not executable by easy teaching or
contains a syntax error, then the following warning message will appear.

| Joint HOT0| 1%

M & @ 0 Hs oo

Program: PRO4 L 3/ 9 lines]
System Message
%
The command or format is not compatible
Q with easy teaching.
= 0K :
: ‘.-
0096 MOYE P,@0(85.64966,221.6416.1
0097 MOYE P.@¢ PL3] < Back | Fud >
Back | Next | Jump To BP GetPos.
o
e o | | ] ]

When the easy teaching window is displayed, pressing either one of the deadman
switches will change the functions assigned to the left- and right-arrow cursor keys
from the horizontal scrolling on a program line to the same function as the [<Back]
and [Fwd>], respectively.

The [<Back] and [Fwd>] icons will be also changed as shown below.

| Joint W@ T B| 1%

8 lines]

™M & © @ Hs -asaser

Program: PRO4 L 6/

MOYE V| Createln

w | ool "ITITLE “PRO4"

o

seil 0003 Takefrm -
aQz ol at | et
SE| o004 caHNGETOOL 1 S

0005

CHANGEWORK 1

TEACH _—
9902 PROGRAM PRO4 w7 | o E\D;

-

70006 MOVE P.@0(86.95/54,224.4179.1
0007 END EBack | Fud O Changed like
this.
Back | Next Jump To BP GetPos.
Displays the program. ™
[ A | NewLine.| Del Line| CopylLine| Paste | EditLine| Save. |
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B Additional Explanation about Easy Teaching

[ 1] Box frame on a program line

If you run a motion command by using the easy teaching window, a box frame may
appear on a program line in addition to a blue cursor. The box frame indicates that the
boxed line includes a destination point obtained by a command executed most

recently.

In the case of [Fwd>]: If you temporarily stop the following program at line 0007 being
executed by [Fwd>], for example, then a box frame comes on line 0007 since the
destination point obtained by the most recently executed motion command is written in

line 0007.

| doint wotTo|l[ 1z

1¢ lines]
MOVE W | Createln
gl
ol ot |ad
nnm=|

M & @ @ H —asanoe

L

7/

Program: PRO4

—
A

TEACH

0062 PROGRAM PRO4

0003  Takefirm

0064 CAHNGETOOL 1

0065 CHANGEWORK 1

0006 MOYE P.@0(85.75745,221.6389.1

=

o

GLCK

Q

RATCH

Box frame and blue —3p»

2007 MOVE P.00 PLe]

cursor are 0008 HOVE P.@9 PL.20 P[1] < Back | Fud »
overlapped with each
other. Back | Next | Jump To BP GetPos.
Displays the program. Ch
[ A | NewLine.| Del Line| CopylLine| Paste Editline| Save. |

If line 0007 is executed again with [Fwd>] by a single step, the blue cursor moves to
line 0008 but the box frame stays on 0007. This is because the destination point
obtained by the most recently executed motion command is written in line 0007.

| doint wotTo|l[ 1z

M & @ @ H —asanoe

Program: PRO4 L 8/ 12 lines]
= MOYE ¥ | Createln
g?i‘ 0002 PROGRAM PRO4 — ——————
TEACH
Q 2003  Takefrm el | e
S 2004 CAHNGETOOL 1 I_
7 oo
f}ﬂ 005 CHANGEWORK 1 o e e
0006 MOYE P.@9(85.75745.221.6389.1 num¢| s
Box frame ’ 0007 HOVE P.@9 PLe] -
Blue cursor —P BRGNS YIEn < Back | Fud >
Back | Next | Jump To BP GetPos.
Displays the program. M)
[ A NeuLine.| Del Line| Copyline| Paste Editline| Save. |
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In the case of [<Back]: If line 0007 is executed with [<Back] by a single step (or the
execution is stopped temporarily), then the blue cursor stays on line 0007 but the box
frame comes on line 0006. This is because the destination point is still in the motion
command immediately preceding the line marked with the blue cursor.

) & © 0 s 453k | Joint HoTol 1%

Th, MOVE W | Createln
o 2002 PROGRAM PRO4 S t—
2003 Takefrm ID’:(I:O E:(I: o

sucell  @oed CAHNGETOOL 1 l; g | o
&5 0005 CHANGEMORK 1 S0 J@% J@E“

Program: PRO4 L 77 12 lines]

=

13

=ATCH ———————

Box frame —p» 0006 MOVE P.00(85.75745,221.6389.1 M J
Blue cursor —> ~,9007 MOVE P G0 PIo] -
2008 HOVE P.@9 P1.@9 PL1] < Back Fud >
Back | Next | Jump To BP GetPos.
Displays the program. w
[ A‘ NewLine.| Del Line| Copyline| Paste Editline| Save. |

[ 2 ] About the GetPos function

You may use the GetPos function when a coding list of the selected program or the
easy teaching window is displayed.

The GetPos function may get the current robot position even expressed in immediate
operand format provided that the easy teaching window is displayed.

Note: Immediate operand format refers to writing command operands in numeric
values as shown below, not in variables.

MOVE P,@0(1025.721,-354.7859,1026.708,-179.9987,65.01270,160.9215,5)

Immediate operands
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3.2.4.4 Applicability of Parameters in Easy Teaching

The following tables show whether parameters of commands are applicable to editing,
displaying of the easy teaching window, and execution in easy teaching.

NOTES

(1) If a command contains any parameter not listed in these tables, then no easy
teaching window will be displayed. Neither is such a command executable.

(2) When an easy teaching window is displayed:

- Pressing the OK key will eliminate unnecessary space codes in parameters.

- Avery small value entered to a destination position or initial passing start
position may be automatically expressed in floating point or double-precision
floating point format.

Symbols
O: Operable & editable G-var: Global variable
OP: Operable L-var: Local variable
D: Displayable Pos:  Position
NO: Not operable or editable
CPL: Operable after compile
FW: Forward motion only
Command Arguments
Interpolation Passing Start Pose Motion Other Options
Offset (Destination Options
position)***
P (0] @o o Immediate (0] SPEED Immediate OP,D |NEXT NO, D
L (o) ep (o] G-var: Pos (0] G-var: Value OP,D
o* RE (e} L-var: Pos NO L-var: Value NO
MOVE
@Numeral OP, D ACCEL Immediate OP,D
G-var: Value OP,D
L-var: Value NO
DECEL Immediate OP,D
G-var: Value OP, D
L-var: Value NO
Interpolation Reference Passing Start Approach Motion Options Other
Position Offset Distance Option
P OoP Immediate OoP @o OP |Immediate OP |[SPEED Immediate OoP NEXT [NO
L OoP G-var: Pos OoP ep OP |G-var Value |OP G-var Value |OP
L-var: Pos NO GE OP |L-var: Value |NO L-var: Value |NO
@Numeral oP ACCEL Immediate OoP
APPROACH G-var Value |OP
L-var: Value |NO
DECEL Immediate OoP
G-var Value |OP
L-var: Value |NO
Interpolation Passing Start Depart Distance Operation Other Options
Offset Option
P OoP @o OoP Immediate OP |SPEED Immediate oP NEXT NO
L OoP ep OP G-var Value oP G-var Value OoP
RE OoP L-var: Value NO L-var: Value NO
DEPART** @Numeral OoP ACCEL Immediate OoP
G-var Value oP
L-var: Value NO
DECEL Immediate oP
G-var Value OoP
L-var: Value NO
I
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Symbols
O: Operable & editable G-var: Global variable
OP: Operable L-var: Local variable
D: Displayable Pos:  Position
NO: Not operable or editable
CPL: Operable after compile
FW: Forward motion only
Command Argument
CHANGETOOL Tool Coordinates
Immediate OP, FW
G-var: Value OP, FW
L-var: Value NO
CHANGEWORK User Coordinates
Immediate OP, FW
G-var: Value OP, FW
L-var: Value NO
SPEED Robot Speed
Immediate OP, FW
G-var: Value OP, FW
L-var: Value NO
JSPEED Joint Speed
Immediate OP, FW
G-var: Value OP, FW
L-var: Value NO
ACCEL Acceleration Deceleration
Immediate OP, FW [Immediate OP, FW
G-var: Value OP, FW |G-var: Value OP, FW
L-var: Value NO L-var: Value NO
JACCEL Joint Acceleration Joint Deceleration
Immediate OP, FW |Immediate OP, FW
G-var: Value OP, FW |G-var: Value OP, FW
L-var: Value NO L-var: Value NO
DECEL Deceleration
Immediate OP, FW
G-var: Value OP, FW
L-var: Value NO
JDECEL Joint Speed
Immediate OP, FW
G-var: Value OP, FW
L-var: Value NO
I
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Symbols
8P 8222{;:2 & editable G-var: Global variable
D: . Displayable L-var: Local variable

NO: Not operable or editable Pos:  Position

CPL: Operable after compile
FW: Forward motion only

| Command | Argument

Indirect reference range of "G-var: Value"

Array Array
Numeric , global variable Immediate o Example: P1,P[1] means that the variable number of
position global variable P1 is 1.
Numeric, global variable Immediate OoP Example: P[I1],P[I[1]] means the contents of global
integer variable number 1 of global position variable P1.
G-var NO
L-var NO
Numeric, local variable NO
Array, local variable Immediate NO
G-var NO
L-var NO
Numeric, local variable  |NO
Array, global variable Immediate NO
Numeric, global variable Immediate NO
G-var NO
L-var NO
Numeric, local variable NO
Array, local variable Immediate NO
G-var NO
L-var NO
Variable type
G-var: Pos P,TJ
L-var: Pos DEFPOS, DEFTRN, DEFJNT, DIM POSITION, DIM JOINT, DIM TRANS
Variable Type Global I, F,D
Variable
Value Variable Type Local DEFINT, DEFSNG, DEFDBL, %, !, #, DIM INTEGER, DIM SINGLE, DIM DOUBLE
Variable
Array Type Value Local
Variable

* If you stop the robot temporarily during an arc motion, you may restart it from the stopped position only in the same direction
([Fwd>] or [<Back] run) as before the temporary stop. Restart in the opposite direction is not allowed.

Once you attempt to restart the robot in the opposite direction, Error 27BE ("Arc motion not allowed from the current position")
will occur. After that, restart is no longer possible even in the same direction.

No arc motion can start unless the current robot position is the same as a destination position defined in the immediately
preceding motion command. If you attempt to do so, Error 27BE ("Arm motion not allowed from the current position") will occur.

** No DEPART motion can start unless the current robot position is the same as a destination position defined in the immediately
preceding motion command. If you attempt to do so, Error 27BE ("Arm motion not allowed from the current position") will occur.

** |n easy teaching, you may edit or operate only a single pose in a same command line. The easy teaching facility cannot process
a pose array (more than one pose in a line).

Invalid example: MOVE P, P3, P4, P5 This command line includes three poses (P3, P4, and P5).
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3.2.4.5 Notes for Easy Teaching
(1) At the start of a pass motion, the robot motion in easy teaching may be slightly
different from that in Teach or Playback mode.
(2) If a figure flag is set to -1, the final robot figure may be different between [Fwd>]
and [<Back] run.
(3) If any motion command is executed in easy teaching, then arm semaphore
needed for that motion will be automatically obtained.
The arm semaphore will be released when:
- The robot arm has reached the final destination point after a single-step run or
single-cycle run.
- The coding list of the selected program is closed.
- In the Shortcut Menu, the [ProgRst.] has been performed.
- In Teach or Playback mode, the [ProgRst.] has been performed, regardless of
whether "This program only" or "All programs" is selected.
- ALevel 3 error has occurred except errors caused when the teach pendant is
used.
- ALevel 4 error or higher one has occurred.
- Program reset signal is received via I/O line in Standard mode (only when
negative values are set in the data area).
- Program reset & Operation preparation start signals are received via /O line in
Compatible mode.
IMPORTANT
Once you temporarily stop the robot halfway through a single-step run or a
single-cycle run, then manual operation or operation mode switching (between
Joint mode, X-Y mode, and Tool mode) is no longer possible. This is because the
currently running program has held an arm semaphore.
To make manual operation or operation mode switching possible, release the arm
semaphore by carrying out [ProgRst.] in the Shortcut Menu.
3.2.4.6  User Preferences for Using Easy Teaching (Add to the
Configuration List)
The next table lists user preferences to be added for using easy teaching.
Factory Power-on - Comment
No. ltems default default Description S
I Allowable Do not
Z?fx':,?éggof positioning change
199 i 100 100 error for arc this
arc motion in tion i tin
easy teaching motion in setiing
easy teaching | usually.
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3.2.5 Folder Feature

The folder feature applies only to PAC programs.

3.2.5.1

Folders Displayed on Teach Pendant

The folder feature added allows the teach pendant to display folder-related items in the
Program List on the teach pendant as shown below.

B Enhanced display in Manual mode

Shows the number of programs in
the current folder and the number
of folders. The number of
programs includes header files
and excludes operation panel
files.

M & vp-sodor Joint W 1%
HManN
Prog 0. © og 0. O olde
Dir:\dirl\ .
el | Shows the directory level of the
current folder.
PRO 0 a
[_PRO2 pro2.pac: Yes Disabl
[ 11.pnl anell.pn Yes I e S . . i
it ol ] i Indicates the operation panel files.
Ceb < Refer to the "Panel Designer"
Edir2 — User's Manual.
—
Back | Next. | Sk | UpFolder Displag_l config, | Indicates folders (directories).
Cancel: Close this window @““:’L'r)
[ ] A‘ Nel.Prog.l Delete Copy | Yar. | Edit. | Aux. |
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B Enhanced function keys in Manual mode

™ & o 0 vweear | Joint o T ol 1%

HEN

Program List [No. of programs: 21 [No. of folders: 21
Dir:\dirl\

WPROL prol.pac Yes Yes Enable
Yes

"PRO2

pro2.pac Disabl

@ ® ® @
Back | Next ! Search I IUgFolde! I[]isglaig.ll ConFig.I

Cancel: Close this window S

o s[rogam] . | e | e
@® @ ©)

e v ‘I New PRJI| | | SyntxErr

|I Config ] ||
@

@® [NewProg.]

In Version 2.2 or later, this command allows you to create also header files and folders.

" & & H wsoarr | doint weto|[ 12

Program Li
Dir :\di

Please choose.
WPROL

[ PRO2 Q Prgr Disabl
{" Header file
You can create also header files
LA < and folders.
Cancel | 0K
: : . . | Config.|
OK: Tt chooses. @SH%RUTT
e of | | I 1 | |

e Program:  One controller can hold up to 256 programs created.

e Header file: The file name can be up to 32 characters long. One controller can hold
up to 256 "header files plus operation panel files."

e Folder: The folder name can be up to 16 characters long. One controller can
hold up to 256 folders created. Folders can be organized in a maximum
of four levels excluding the root folder.

@ [Delete]

This command can delete PAC programs, header files, folders, and operation panel

files.

Deleting a folder erases all the objects inside the deleted folder.
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@ [Copy]
M & @ d wsoer | doint we T ol 1%

Program List [No. of programs: 21 [No. of folders: 21

Dir=Adi Copy / Paste
WPRO1 @ Please choose. J Enable

" PRO2 @ Copy Disabl
{" Paste
| Cancel | 0K
Back | Next | Search | UpFolderl Displag.| Config. |
OK: Tt chooses. w

o o |

e Copy: Selecting this option copies the selected PAC program, header file, or folder.
The name of the object copied last appears in parenthesis following the Paste
option button, meaning that the object is the one that will be pasted next.

Copying a folder copies also all objects contained in that folder.

No operation panel file can be copied except when it is contained in a folder.
Copying such a folder can copy also operation panel files contained.

e Paste: Selecting this option pastes the object copied last into the current folder
designated by "Dir:."

If the current folder already contains an object having the same name as the
object to copy, a "Paste under a new name or Overwrite" dialog appears,
prompting the user's choice.

Pasting PAC program(s) under a new name automatically makes its compile
flag inactive ("Disable" in the Use column); overwriting it with a new one
retains the compile flag status of the old one.

Overwriting the destination folder with a source one

In overwriting a folder, if the destination folder contains objects not contained
in the source folder, those objects will remain intact.

@ [Search]

This command searches for a PAC program having the specified name in the current
folder designated by "Dir.." It cannot search for header files, operation panel files, or
folders.

® [UpFolder]

This command shifts to the upper folder from the current folder. If the current folder is
already the root folder, nothing happens.

® [Display.]

Pressing this command button with a PAC program or header file being selected
displays its contents; pressing it with a folder being selected shifts the screen to the
inside of that folder.
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@ [Config.]

™M @& @ 0 weeaer Joint H 6T 1%

HAN

Program Li

Ry Compile flag setting

WPRO1 Make the specified program inactive.

["PRO2 Enable
Programs in a present folder are active.

["PRO3 Disabl

Programs in a present folder are inactive.

——— |N1] programs are active.

Cancel | OK |

Config.
Sets compile flags. M)

° - A I I

Pressing this command button toggles the compile flag on (active) and off (inactive).
This applies to PAC programs only. Programs whose compile flags are active are
subject to compilation.

by .

The compile flag provides the following five choices:

1) "Make the specified program active." or "Make the specified program inactive."
This appears only when the cursor points to a particular PAC program. Taking this
choice reverses the current status of the selected PAC program.

2) "Make all programs in the current folder active."

Selecting this makes all the PAC programs displayed in the current folder (folder
designated by "Dir:") active.

3) "Make all programs in the current folder inactive."

Selecting this makes all PAC programs displayed in the current folder designated
by "Dir:" inactive.

4) "Make all programs active."

Selecting this makes all PAC programs in the controller active.

5) "Make all programs inactive."
Selecting this makes all PAC programs in the controller inactive.

[New PRJ]

This command erases all PAC programs, header files, folders, and operation panel
files stemming from the root folder.

NOTE: Measuring the run time of a program in a folder

Selecting [ExtScrn]-[Program]-[Aux.]-[Set PRJ.] displays the configuration list. The
list contains the parameter "13: Delete cycle time calculation code" that provides the
following three choices.

0: Measure the run time of all programs.

1: Measure the run time of programs that can be called through IO (that is, their roots
are named "PRO.").

2: Do not measure the run time of any programs.
To display the run time of programs in the folder, set this parameter to "0."
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B Enhanced display in modes other than Manual mode

In modes other than Manual mode, only executable PAC programs and the folders
containing such programs are displayed.

You can move objects from one folder to another in the same way as in Manual mode.

D& @ 0 weoar | HoTol 1z
Program List [No. of programs: 2]
Dir:\dirly
PRO1 JUn halt 2 J Q.00 J 128
PRO2 On halt 2 0.00 128
Edirl
Edir2
In modes other than Manual
T mode, only executable PAC

programs and the folders
Config. | containing such programs are

Back | Next | Search

UpFolder| Display.
displayed.
Cancel: Close this window @SH%)
® A‘ Halt | StepStop| CycStop | Start. | | StpStart

B Handling local variables

The folder feature added enables programs or variables having the same name to
coexist in a robot controller, as long as those programs or variables are located
individually in different folders.

If located in different folders, variables having the same variable name and used in
programs with the same name will be treated as different variables. To locate a
particular program, click the Path button.

Register variable window

@ @ we-soaor | Joint W o T ol 12

HAN

Registered variable

/
PA
FROL T I
Integer.

[F1]

F5: Display the selection. Cancel: Close this window A
o A Back | Next | Search Delete | Displa
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3.2.5.2 Staring Programs from I/O

Starting programs from 1/O is possible only in base programs.

3.2.5.3 Supervisory Tasks

The folder feature newly added enables supervisory tasks having the same name to
coexist in a robot controller, as long as those tasks are located in individual folders.

The function and operation of supervisory tasks are the same as those in the previous
system version, except that the number of supervisory tasks allowed is changed from
10 to 32 (TSRO to TSR31).

Up to 32 supervisory tasks can run simultaneously independent of normal task
programs. If more than 32 supervisory tasks are made active simultaneously, the error
"7799: The maximum number of TSR was exceeded." occurs, terminating all programs
including supervisory tasks.
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3.3 Individual and Auto Modes

Robot automatic operation is possible in Individual and Auto modes.

In Individual mode, selecting the desired program in the robot controller with the teach
pendant enables automatic operation.

In Auto mode, selecting the desired program with control signals issued from external
equipment enables automatic operation.

Note: Individual and Auto modes are collectively called Playback mode. Before
starting automatic operation in Individual or Auto mode, it is necessary to specify the
playback speed.

Note: To place the robot in Individual or Auto mode, it is required that the manual/auto
selector switch on the teach pendant is set to AUTO and the teach plug (prepared by
the customer) is removed.

Confirm that no one is within the restricted space of the robot, remove the teach plug,
clear errors, and then proceed to automatic operation. For details about the teach plug
(to be prepared by the customer), refer to the INTERFACE CIRCUIT DIAGRAMS
(TO3).

3.3.1 Running the Robot in Individual Mode

In Individual mode, you may run the selected task program from the teach pendant in
any of the four types of runs described in the table below.

Table 3-2. Four Types of Runs in Individual Operation

Step Forward

Repeat

If the program is activated, only a single step
executes and the robot comes to a halt.

Once Continue
Step:] Step:(C
Fepeat : 1 Repeat : ]

If the program is activated, all steps execute
continuously.

playback.

If the RPS is enabled, at the END step, the program
selection signal switches control to any other
program

(0]
o . .

key held down proceeds to the next step. step (the highest step number or the END step), it

stops.
ENABLE| + = o
When the program is executed up to the final step
(the highest step number or the END step), it stops.
Step: ] Step:C
Fepeat :0 Repeat :C

In the same way as above, steps execute step by | If the program is activated, all steps execute

step. continuously.
% When the program is executed up to the final step | When the program is executed up to the final
£ | (the highest step number or the END step), control | step (the highest step number or the END step),
8| returns to the first step to allow continuous | control returns to the first step to allow

continuous playback.

If the RPS is enabled, at the END step, the
program selection signal switches control to any
other program.

This setting applies to the usual practical
operation.
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/M CAUTION: Automatic operation in Individual mode automatically starts running the
robot. Before operation in Individual mode, be sure to read SAFETY PRECAUTIONS,
Section 4.7 "Precautions for automatic operation” given at the beginning of this
manual.

Run the robot in Individual mode when
You check the robot motion or run the robot independently without using a sequencer
or other external equipment.

For details on the operating procedures in Individual and Auto modes, refer to the
OPERATION MANUAL (T03), Chapter 5, "Operational Check (Individual/Auto)."
Programs are executable only from the base program.

Sections 3.3.2 to 3.3.5 describes the program stop functions that stop PAC programs
being executed.
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3.3.2 Stopping the Robot in Individual Mode

Any of Cycle stop, Step stop, Halt (Stop), and Emergency stop entered from the teach
pendant can stop the robot in Individual mode. The table below details Cycle stop, Step
stop, Halt (Stop), and Emergency stop.

Table 3-3. Four Types of Stops in Individual Mode

When stopped
Types of Stops Explanation Motor | Auto Step No. Restart
mode
Cycle stop Stops the robot after ON ON | Laststep | Select the
executing the last program again,
TP: [CycStop] step of the task and you may start
program. a single-step run
or single-cycle run
Cycle stop AT_EEL\IQ%N]CL“C“W from the head of
triggered is effective only to the program.
the program
> executed by
Restart Robot RUNPAC.
stopped
here
END
Step stop Interrupts the running | ON ON | Step You may start a
task program midway executed | single-step run or
TP: [StepStop] after executing the single-cycle run
step in which the step from the step
stop key is pressed. immediately
Step stop following the
This stop function
SRtgbote d is effective only to
hefép the program
executed by
Restart — RUNPAC.
END
Halt (Stop) When [F1 Halt] keyis | ON ON | Stepin You may start a
pressed, a selected progress | single-step run or
TP: [Halt] or [ENABLEJ+[STOP] | running task program single-cycle run
is interrupted from the current
immediately. step again.
Halt (stop) When
/ triggered [ENABLE]+[STOP]
J Robot keys.are pressed, all
Restart ’  stopped | running task
' here programs are
| interrupted
d:> immediately.
END ATTENTION:
Halt (Stop) is
effective only to
the program
executed by
RUNPAC.
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When stopped
Types of Stops Explanation Restart
yp P P Motor Auto Step No.
mode
4 | Emergency stop Immediately stops all | OFF | OFF | Stepin Turn the motor
running task progress | on, and you may
TP: Emergency stop button programs midway start a single-step
and turns the motor run or single-cycle
off the moment the run from the head
Emergency emergency stop of the program
stop triggered | pytton is pressed. again.
Robot
i stopped
i here
|
o
END
[1] Cycle Stop
Cycle stop can be triggered from the teach pendant.
Operating procedure
Step 1 I Switch the teach pendant to the extended screen.
Step 2 Press [Program].
0 g @ U v e weto| INETTEE
(D)
[ ] A | Program Arm ¥ision 1/0 | OpePanel Set. |
The Program List window appears as shown in the next step.
Step 3| Press [CycStop].
90@5@@ ¥S 63540 we 7 o IEEE
Program List [No. of programs: 51
AUTOEXEC On halt 4 9.90 128
PRO7 On halt 3 9.90 128
PRO42 On halt 3 9.90 128
PR0O8S On halt 2 9.90 128
PRO1 Running 6 1.97 128
Back | Next | Search Display.| Config.
Cancel: Close this window oy
® A‘ Halt | StepStop| CycStop | Start. | | StpStart
The current program will execute up to the last step and then the robot will stop.
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[2] Step Stop

Operating procedure

Step 1 I Switch the teach pendant to the extended screen.

Step 2 Press [Program].

R ¢ e v e wo 1 o| IEETTHE

ALTO

o)

Set |

[ A‘ Program fAirm | Yision I/0 | OpePanel

The Program List window appears as shown in the next step.

Step 3 || Press [StepStop].

O o i w wo | wo 1 o| INETTEN

AlTo

Program List [Mo. of programs: 5]

AUTOEXEC On halt 4 @.00 128
PRO7 On halt 3 @.00 128
PRO42 On halt 3 @.00 128
PRO85S On halt 2 @.00 128
PRO1 StepStop 7 1.02 128

Back | Next | Search Con{'ig.|

Display.
Cancel: Close this window %Eﬁ“?&
o A ‘ Halt | StepStop| CycStop | Start. | | StpStart

The current program step in progress will execute and then the program will be
interrupted.

/N\CAUTION: Before restarting the robot after a Step Stop, confirm that there is no
risk of bump or accident in the subsequent robot motion. Restarting the robot after a
Step Stop as it was will execute the step immediately following the current step
displayed on the teach pendant.
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[3] Halt (Stop)

Operating procedure

Pressing the [ENABLE]+[STOP] key immediately interrupts all running task programs
midway. In this case, switching the teach pendant to the extended screen is not
required.

The following steps are to execute Halt(Stop) by selecting a running task program.

/\CAUTION: Before restarting the robot after a Halt, confirm that there is no risk of
bump or accident in the subsequent robot motion. Restarting the robot after a Halt as it
was will execute the interrupted step.

Step 1 I Switch the teach pendant to the extended screen.

Step 2 Press [Program].

R ¢ o v e wo 1 o| INETTHE

ALTO

o)

Set |

I/0 | OpePanel

[ A‘ Program fAirm | Yision

The Program List window appears as shown in the next step.

Step 3| Press [Halt] or STOP key.

NOTE: Pressing [Halt] immediately stops the task program selected on the Program
List window; pressing the STOP key immediately stops all task programs.

09 @ 0 v -3 | e 1o TSN

Program List [No. of programs: 5]

AUTOEXEC On halt 4 9.90 128
PRO7 On halt 3 9.90 128
PRO42 On halt 3 9.90 128
PROSS On halt 2 9.90 128
PRO1 Suspended 7 28.55 128

Back | Next | Search Display.| Config. |

Cancel: Close this window M)
[ A‘ Halt | StepStop| CycStop Start. | | StpStart

The current program step in progress will be immediately interrupted so that the
robot comes to a halt.
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[4] Emergency Stop

Operating procedure
Step 11 Press the Emergency stop button.

All running task programs will be immediately stopped so that the robot will stop.

/NCAUTION: The emergency stop procedure turns the motor off; however, the robot
may move unexpectedly due to inertia.

/NCAUTION: Before restarting the robot after an emergency stop, confirm that there
is no risk of bump or accident in the subsequent robot motion. Restarting the robot
after an Emergency Stop as it was will execute the selected program from its
beginning.

3.3.3 Stopping the Robot in Auto Mode

The robot can be stopped by the teach pendant with the same procedure as in
Individual mode as described in Section 3.3.2.

The robot can also be stopped from external equipment. For details, refer to the
INTERFACE CIRCUIT DIAGRAMS (T03).

3.3.4 SS (Safe Start) Function

In automatic operation, if the inaction status of robot exceeds a specific time because
of awaiting signal from external device, then for the sake of safety, this function either
carries out Continue Stop or it makes the speed of restart operation slow for a
pre-determined time.

Robot is waiting for signal

Exceeding specified time

SS Function

Forced Making the speed of
"Continue Stop." or restart operation slow for
a pre-determined time
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[ 1] This function is useful when
Ensuring further safety, as a part of safety function of the equipment.

Examples of processes unsafe for an operator when work is damaged by robot are
given below.

Work (product) is damaged.
No output of signal from the sensor indicating presence of work.

AN N SN S~
w N
~— N ~— ~— ~—

Robot is in a state of inaction and awaiting signal.
The operator mistakes robot's inaction as robot being in "Stop Operation”

o b

The worker rearranges the product that was damaged without first
temporarily stopping the operation of the robot.

(6) Output of signal from the sensor indicating presence of work.
(7) The robot begins the next operation immediately at normal high speed.

\J

These conditions can pose potential danger to the operator.

In this way, with the help of this function you can stop the process automatically or
make the speed of next operation slow for a pre-determined time when the inaction
period of the robot exceeds a specific time because of awaiting signal from external
device and render conditions safe.

[ 2] Notes for SS Function
* When you are using SS function, perform a preliminary test (including those of
peripherals).

Particularly, make sure that the there is no danger of the speed of the robot in SS
function and the speed of the peripherals not matching and therefore causing mutual
interference.

» This function is very much a part of safety function. Please read "For safe use"
before actual designing or operation for safe use of the robot.

[ 3] Operation Modes of SS Function
The SS function works in the following two operation modes.

(1) Stop Mode

When inaction period exceeds a specific period, ‘Continue Stop’ is executed in this
mode.

(2) Slow mode

When inaction period exceeds a specific period, the speed of next operation is
slow for a pre-determined time in this mode.
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B Stop mode

< Function >

* When inaction period exceeds a specific period, ‘Continue Stop’ is executed in this
mode.

This specific time is called as "TC period." Also, period of robot inaction is called
"Inaction Period." The time is counted from 0 from the moment when the external
device temporarily stops the operation of arm or tool. When TC period is exceeded,
Continue Stop is carried out.

From the time TC period is exceeded till the time ‘Continue Stop’ is executed, the
mode is said to be ‘SS Mode’

+ If the MOVE operation is started within the TC period, the time count of inaction
period is stopped.

+ After "Continue Stop", when operation is restarted and if again it goes into inaction
status, inaction period count will be restarted from 0

< Operation example >
The figure below depicts the Stop Mode operation.

In this example, inaction period count is started after the end of MOVE operation of
PRO1 and when TC time is exceeded, "Continue Stop" is executed.
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PRO1 PRO2 PRO3 In this figure, if Continue Stop is

PY ® executed only for PRO1, PRO3 will
T execute.
TAKEARM To prevent it, whenever TC time is
| elapsed, execute Continue Stop for all
MOVE programs.
I GIVEARM
TAKEARM
------------------------ ’ v 1 G time elapse
11=I12+I3
l MOVE
v

4 Continue Stop

B Slow mode

< Function >

* When inaction period exceeds a specific period, the speed of next operation is slow
for a pre-determined time in this mode.

This fixed time is called "TS period." From the time TC period is exceeded till the end
of TS period, the mode is said to be ‘SS Mode’

» Speed of slow operation is called "Slow speed."
 All operation commands which are run in SS modes run slow.

+ If all the programs are stopped or all programs are closed in SS operation, then the
SS mode ends.

» Once the slow operation is started, an icon that indicates the SS mode is displayed
in the graph in the Speed Setting window as shown below.

0 YE Y s eso | Hotol o= 1x
AilTo

Program List [Mo. of programs: 51

AUTOEXEC On halt 4 2.00 128

PRO7 On halt 3 2.00 128

PRO42 On halt 3 2.00 128

PRO8S On halt 2 2.00 128

PRO1 Delayed 7 2.00 128

Config. |

| Display.

Back | Next | Search
Cancel: Close this window @swcﬁurr)
® A ‘ Halt | StepStop| CycStop| Start. | | StpStart
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< Operation example >
The following figure shows an example of Slow Mode operation.

In this example, after the end of MOVE1 operation of PRO1, the counting of inaction
period is started and after TC period is exceeded, the mode switches to SS mode.

Then, the slow operation of MOVE1 of PRO2 is started. MOVEZ2 of PRO2 is carried out
slowly because it is started in the TS period.

From MOVE2 of PRO1 onwards, the actions take place at original speed.

PRO1T
TAKEARM
MOVE1
A
GIVEARM
TAKEARM ¥
i TC time elapse
IGVET T Start of SS mode
I MOVE2 o Y. TS time elapse
I End of slow operation
GIVEARM. From here, normal speed
TAKEARM operation
MOVE2

B Setting procedure of SS function operation mode

Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.
On the operation panel, turn the mode selector switch to the TEACH position.
=
MAN. TEACH

o S Ny
| \7 j | | OFF
AUTO \ NIy
\;’//

Step 2I Switch the teach pendant to the extended screen.
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Step 3| Press the mode icon (the leftmost icon on the status bar) to switch to manual mode.

Y © 8 w -sesp Joint_ W0 T

mN

SHIRT
3

Set |

170 | OpePanel

Check that the MAN is displayed below the mode icon.

[ ] A‘ Program Arm | Yision

Step 4| Press [Program].
The Program List window appears as shown below.

M ¢ @ 4 ¥ e | 2o0int ool

Program List [No. of programs: 6]

AUTOEXEC autoexec. Yes Yes Enable
PRO7 pro/ .pac Yes Yes Enable
PRO42 prod2.pac | Yes Yes Enable
PRO8S pro85.pac Enable
PRO1 prol.pac Enal)le
pacman.h pacman.h Disabl
Back | Next | Search Display.| Config. |
Cancel: Close this window @ 8
® A NewProg. | Delete Copy | Yar. | Edit. | flux. |

In the Program List window, press [Aux.].

Step 5

The Auxiliary Functions (Program) window appears as shown below.

§ @ 0 vs w350 | Joint wotolf

mN
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Huxlllarg Functlons ( Progr‘amﬁ )
7

PA G
Set PRJ. Options BPSettng

[F11 [F31 [F51

Y 7 #

Ll | £ £ £ G
Continue 8S Mode. StpBack. LoadMode Compile
[F71 [F81 [F91 [F10]1 [F12]1 |

T T T I T
Cancel: Close this window &)
[ ] A | Set PRJ. | | Options | BPSettng |
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Step 6 | In the Auxiliary Functions (Program) window, press [SS Mode.].

The Safety Start Setting window appears as shown below.

M ¢ @ 0 v e | Joint WeoToll]

Safetg Start Settlng

0 Sa{'etg start mode(9 [llsable 1: Slol-l 2: Stop )

2: Time for Slow speed(TS){s) 5
3: Reduced speed for safety start 19
Cancel | OK

il

F5: Change the selection. OK: Exit with saving )

CUT,
[ Fiy ‘ Back

Next | Jump To

Change.

Step 7 1| Select the "Safety start mode" by using the cursor keys or by touching the screen
directly.

The "Safety start mode" will become highlighted.

Step 8 I Set the desired value and press the OK button.

To disable the SS function :0
Slow mode 1

Stop mode 12
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[4] Setting Time and Speed

You may set the TC period, TS period and Slow speed in either of the following two
ways.

(1) By direct entry of values
Set the TC time, TS time and slow speed from the teach pendant.

This method should be used when you want to enable the SS function for all
operations during automatic operation.

(2) By entering commands in the program
Insert ndTC and ndTS commands in programs.

This method should be used when you want to enable the SS function in a
particular operation during automatic operation.

NOTE:

* Do not use both the above ways concurrently. Doing so will make you confused as to
which settings made in those ways are effective. It is DANGEROUS.

» The specified value is effective even if you turn the robot controller off.
» The most recently executed value will becomes the default thereafter.
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By direct entry of values
Setting the TC period

Step 1 || Follow steps 1 through 6 in "Setting procedure of SS function operation mode."

I
6

Step 7 1| Select the "TC time" by using the cursor keys or by touching the screen directly.
The "TC time" will become highlighted.

Q @ Nk @. VS -6354D |Joint HeTellT

Safety Start Setting

@: Safety start mode(@:Disable 1:Slow 2:Stop ]

1: Time for Check(TC){s)

2: Time for Slow speed(TS){s) 5

3: Reduced speed for safety start 19

Cancel | OK J
F5: Change the selection., OK: Exit with saving 1)

[ &‘ Back | Next. | Jump To| | Change. |

Step 8| Enteran arbitrary TC period and press OK.
You may enter any value from 0 to 600 seconds. The factory default is 60 seconds.

NOTE: Setting "0" will disable the SS function. The SS function is kept disabled until
you enter a value other than 0 to the TC time.
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Setting the TS period

Step 1-6I Follow steps 1 through 6 in "Setting procedure of SS function operation mode."

Step 7 | Select the "TS time" by using the cursor keys or by touching the screen directly.
The "TS time" will become highlighted.

) W e O vs 6350 | doint woTol [ 10

Safety Start Setting
@: Safety start mode(®:Disable 1:Slow 2:Stop ]
1: Time for Check(TC)(s) 60
2: Time Tor Slow speed(TS)(s)
3: Reduced speed for safety start 10
Cancel | OK J
F5: Change the selection. OK: Exit with saving 1
[ A‘ Back Next | Jump To Change. |

Step 8| Enterany TS time and press OK.

You may enter any value from 3 to 30 seconds. The factory default is 5 seconds.

Setting the Slow speed

Step 1-6I Follow steps 1 through 6 in "Setting procedure of SS function operation mode."

Step 7 I Select the "Reduced speed for safety start" by using the cursor keys or by touching
the screen directly.

The "Reduced speed for safety start" will become highlighted.
@ Y @ 4 vs 635 |Joint “°T°||T

Safety Start Setting

@: Safety start mode(®:Disable 1:Slow 2:Stop ]
1: Time for Check(TC)(s) 60
2: Time Tor Slow speed(TS)(s)

3: Reduced speed for safety start

Cancel | 0K J

F5: Change the selection. OK: Exit with saving M)
[ Fiy ‘ Back |

Change.

Next | Jump To

Step 8| Enter the desired slow speed and press OK.

You can enter any value from 1% to 10%. The factory default is 10%.
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By typing the commands in programs

TC time setting command

[Function] Set the TC time

[Prototype] ndTc (<TCtime>)

[Explanation] Same as the TC function of any programming language.
Sets the TC time.
Valid values for TC time are 0 to 600 seconds. Factory setting is
60 seconds.

When 0 is set, it is equivalent to executing TC OFF of a
programming language.

[Macro definition] <pacman.h> file is required.

[Related Function] ndTS

TS time and slow speed setting command

[Function] Sets the TS time and Slow speed.
[Prototype] ndTS (< TS time >, < Slow speed>)
[Explanation] Same as the TS function of any programming language.

Sets the TS time and Slow speed.

Valid values for TS time are 3 to 30 seconds. Factory setting is 5
seconds.

Valid values for Slow speed are 1% to 10%. Factory setting is
10%.

[Macro definition] <pacman.h> file is required.

[Related Function] ndTC
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[ 5] Dedicated output in SS function
Function
Outputs in SS mode.

This function is enabled only if set in "Slow mode."

Port number
Compatibility mode : Connector No. 29 of CN10.
Standard mode : Connector No. 11 of CN10.

How it works

This function gives the indication to the operator that the operations are taking place in
"SS mode" by ringing a buzzer or by making the LED ON when this signal is ON.

ON

When operation is in SS mode.

OFF
When TS time is exceeded and operation is not in SS mode.

NOTE: This signal is OFF even in slow operation if TS time is exceeded. The
operations subsequent to signal OFF are carried out at original speed.
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3.3.5 Break Point Function

You can set a break point at any program step in PAC programs. If a PAC program is
running and encounters a break point, it willimmediately stop. The step where a break
point is set cannot be executed. This function applies only to PAC programs.

You can set a break point only from the teach pendant.

Max. number of break points that 32 points in all PAC programs

can be set

Operation modes in break points Automatic operation Cycle start

take effect Check GO, Check BACK Cycle start
Requirements for setting break Individual/Auto mode Highlighted step
points Teach mode Any step

Break point stop mode

When a program encounters a break point step, you can choose either of the following
two stop modes:

(1) Immediate halt of that PAC program in which the break point is set
(2) Immediate halt of all running base programs and PAC programs

Program status when stopped at the break point

When the program is stopped at the break point, the teach pendant screen will display
the following 2 status.

(1) Halt at BP (Break point): Only the program in which the break point is set is
stopped (factory default)

Saving the break point settings

All break points you have set will be saved even if the controller power is switched OFF,
except for the following:

Break points will be released when:

* You clear the break point

* You clear all the break points

* The PAC program is edited

* The PAC program is deleted

* The PAC program is recompiled with the teach pendant
* The controller receives program data from WINCAPSIII.
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Restarting after BP stop

Restart the program at the BP stopping step to proceed the robot operation.
According to the BP stop status, the program will restart in the following way:
Halt at BP: Only the program in which the break point is set will restart.

When this operation needed

This operation is needed when you want to stop the program at any step in a program.

Setting a break point

Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

=

MAN. TEACH

=N

AUTO [ \\7 OFF

Step 2 I Switch the teach pendant to the extended screen.

Step 3| Press the mode icon (the leftmost icon on the status bar) to switch to manual mode.

—» "y @ 0 m e | Joint Weo T o 1%

@ SHORT
CUT,
Set |

firm | Yision I1/0 | OpePanel

[ A ‘ Program
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Step 4 On the extended screen, press [Program].

M ¢ @ @ wm -cess | Joint Weo 1ol 12

1)

Set |

Arm | Yision IL/0 | OpePanel

[ A ‘ Program

The Program List window appears, as shown in the next step.

Step 5| Select a program in which you want to set break points.

The selected program will become highlighted.

G e B w o080 | Joint Ho T o 12

R

Program List [Mo. of programs: 21

PRO1 prol.pac Yes Yes Enable
Yes Yes

PRO2 pro2.pac Enable

Back | Next | Search | Display. Config.|

Cancel: Close this window @SH?:“)
[ A‘ NewProg.| Delete Copy | Yar. | Edit. | Aux. |
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Step 6| Press [Edit] or [Display].
The program steps appear as shown below.

M ¢ @ @ wm -cess

| doint woto|[ 1z

Program: PRO1 L 1/

19 lines]

¢0¢1 "ITITLE "PROL"

@002 PROGRAM PRO1
0003 Takefirm
004 SPEED 10¢
005 MOYE P. P1
006 DELAY 2@
0007 MOYE P. P2
Back | Next | Jump To | BP | GetPos.
Displays the program. T
[ A | NeuLine.| Del Line| CopylLine| Paste EditLine| Save. |

Step 7 1 Select a step where you want to set a break point.
The selected step will become highlighted.

M ¢ @ @ wm -cess

| doint woto|[ 1z

19 lines]

Program L 7/

@002 PROGRAM PROL

|~ BP button

0003 Takefirm
004 SPEED 10¢
005 MOYE P. P1
006 DELAY 2@
MOYE P. P2
008 GIYEARM
Back | Next | Jump To | BP GetPos.
Displays the program. Rl
[ A‘ NeuLine.| Del Line| CopylLine| Paste EditLine| Save. |

Step 8| Press[BP].

The BreakPoint Setting window appears as shown in the next step.
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Step 9| Select "Set BreakPoint" and press the OK button.

M g @ 4w —ses | Joint Weo T o 1%

Program: PRO1 L 7/ 12 lines]

BreakPoint Setting
0002 PR

2003 @ BreakPoint
0004

(® Set BreakPoint

0005

0006 {™ Clear All BreakPoints

Cancel | 0K |

Back | Next | Jump Tol ” BP

o o | | ] ]

Ared circle will appear at the left side of line number where the break point is set.
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Clearing the break point
Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

Choose the program step from which you want to clear the break point, following
Steps 1 to 7 given in the "Setting a break point" above.

Mo @ G -seea | Joint e T ol 1%

Program: PRO1 L 7/ 1@ lines]

0002 PROGRAM PRO1
0093 Takefirm
0004 SPEED 109
0005 HOVE P, P1
0006 DELAY 209

HOVE P, P2
0008 GIVEARM

Back | Next | Jump To | BP | GetPos.

Displays the program. 1)
® A | NewLine.| Del Line| CopylLine| Paste EditLine| Save. |

The step, where the break point is set, is highlighted.

Step 2| Press[BP].

M g @ 4w —ses | Joint Weo T o 1%

Program: PRO1 L 7/ 12 lines]

BreakPoint Setting
0002 PR

0003 @ BreakPoint
0004

(® Reset BreakPoint

0005

0006 {™ Clear All BreakPoints

Cancel | 0K |

Back | Next | Jump Tol ” BP GetPos.

Step 3| Select "Reset BreakPoint" and press the OK button.

The red circle marked at the left side of the line number disappears and the break
point will be cleared.
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Setting the Break Point Stop mode
Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

=
MAN.__TEACH

)

Switch the teach pendant to the extended screen.

Step 2

Step 3| Press the mode icon (the leftmost icon on the status bar) to switch to manual mode.
M ¢ @ 0 w ceso | Joint Ho T 1%

o)

Set |

[ A‘ Program firm | Yision 1/0 | OpePanel

Step 4

Press [Program] on the extended screen.

9 . |
M g @ 0w e Joint WO T 12

@ SHORT
CUT,
Set |

[ A‘ Program firm | Yision I/0 | OpePanel

The Program List window appears as shown in the next step.
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Step 51 On the Program List window, press [Aux.].
™ @ = 8 w sess0 | Joint Wo T o 12

BN

Program List [No. of programs: 2]

PRO1 prol.pac Yes Yes Enable
Yes Yes

PRO2 pro2.pac Enable

Back | Next | Search | Display. Config.|

Cancel: Close this window e
[ A‘ NeuProg.| Delete Copy | Yar. | Edit. | Aux . |

The Auxiliary Functions (Program) window appears as shown in the next step.

Step 6| Press [BP Settng].
M ¢ @ @ wm -cess Joint HoTO|[ 1z

Auxiliary Functions (Programs)

A G B
Set PRJ. Options BPSettng

[F11 [F31 [F5]

7 Y. v P

A A £ PA N*
Continue 5SS Mode. StpBack. LoadMode Compile
LF7] LF8] [F91 CF1e] [F121 |

| | | | |
Cancel: Close this window @Eﬁwﬁﬂ)
[ A ‘ Set PRJ.| | Options | BPSettng |

The Select BreakPoint setting window appears as shown below.

Step 7 I Select whether to Stop only a task on BP or to Stop all tasks, then press OK.
M ¢ @ @ wm -cess | Joint Weo 1ol 12

Select BreakPoint setting

7
Lo BreakPoint setting
Set PR, (8 Stop only a task on BP
[F11

{" Stop all tasks

. B

Contin Compile
[F71 = = — [F121 |
T T T T
Select BreakPoint setting e
e of [ | | | | |
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Executing BP (break point) stop operations
B Auto mode
Step 1 || Seta BP (break point) in the desired step.

For the setting procedure, see "Setting a break point" given earlier in this section.

Step 2 || Start the program in which the BP (break point) is set.

For the program start procedure, see Section 3.3.1 "Running the Robot in Individual
Mode."

Step 3 The program will halt at the step where the BP (break point) is set.

O Y = 4 v sma | wotol [l 1o
Program List [No. of programs: 5]

AUTOEXEC On halt 4 9.00 128
PRO7 On halt 3 9.00 128
PRO42 On halt 3 9.00 128
PRO8S On halt 2 9.00 1

28
PRO1 BP Susped 5 .00 128

Config. |

Back | Next | Search Display.
Cancel: Close this window e
[ A ‘ Halt | StepStop| CycStop Start. | | StpStart

Note 1 About Step Start

When the step to be executed after Step Start is the BP Stet Start, the
program first Step Stops at that step. After that, if restarted, the program will
temporarily stop at the BP step.
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B Teach check mode

In teach check mode, there are two types of BP setting display.

Red circle Step in which you can stop at BP by the BP setting

Gray circle Step in which there is BP setting step, however it does not stop at the

break point

* The command of Step Back is effective for only controlling the robot
motion and this step cannot be executed when running any program
referring to the historical record of robot motions.

+ BP step at the time of step back

Step 1 || Set a BP (break point) in any step.

For the setting procedure, see "Setting a break point" given earlier in this section.

Step 2 Il Cycle Start the program in which the BP (break point) is set.

For the program start procedure, see Section 3.3.1 "Running the Robot in Individual
Mode."

Step 3| The program will halt at the step in which the BP (break point) is set showing the
screen shown below.

.
QY o 0 ¥y e ou| T

Program: PRO1 Status: BP Susped

@001 “ITITLE "PROL”
2002 PROGRAM PROL
2003 TAHEARM
2004  SPEED 100

¥ oees MOVE P. P1
2006  DELAY 5SEC
2007  MOVE P, P2

Back | Next | Jump To | BP | GetPos.
Displays the program. )
® a Halt | StepStop| Cyc Stop| Start. | | StpStart

Note 1 About StepStart

When the step to be executed after StepStarted is the BP-set step, first step

stops at the BP-set step. After that, if you restart it, the program temporarily
stops at the BP.

Note 2 Any program steps with a gray-circled BP-set will not stop at the BP step after
CycleStarted or StepStarted..
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Clearing all break points

Step 1 I Choose a program from which you want to clear all break points, following Steps 1 to
5 in "Setting a break point" given earlier in this section.

(You can choose any program.)

M ¢ @ @ wm -cess | Joint Weo 1ol 12

Program: PRO1 L 1/ 19 lines]

¢0¢1 "ITITLE "PROL"

¢¢¢2 PROGRAM PROL
0003 Takefirm
0004 SPEED 10¢
0005 MOYE P. P1
0006 DELAY 20¢
@007 MOVE P, P2

Back | Next | Jump To | BP | GetPos.

Displays the program. T
[ A‘ NeuLine.| Del Line| CopylLine| Paste EditLine| Save. |

Step 2 || Press [BP]. The BreakPoint Setting window appears as shown below.

4=}
M ¢ @ 0 w ceso | Joint Ho T 1%
Program: PRO1 L /19 lines]

1
BreakPoint Setting
o001 7!
2002 PR @ BreakPoint
003 ™ Set BreakPoint
0004 SF
0005 MC % Clear All BreakPoints
2006 DE
#0007 HC Cancel 0K
Back | Next | Jump Tol ” BP GetPos.
)
e of | | [ 1 | |

Step 3| Select "Clear All BreakPoints" and press the OK button.

Red circles marked on all break points will disappear and the break points will be
cleared.
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3.3.6 Local Variable-Related Enhancement
3.3.6.1 Referring To or Writing Into Local Variables

This new local variable-related enhancement allows you to refer to or write into local
variables (integer, floating-point, double-precision, vector, position, joint,
homogeneous transform matrix, string, and DEFIO variables) in a program.

This function applies only to PAC programs.

This enhancement includes the following variable facilities:

(1) Quick reference

You may immediately refer to local variables defined in a program just by specifying a
desired program line.

(2) Referring to registered variables

You may refer to local variables as well as global variables. Use this facility when you
cannot designate a program line since the program is running or when you want to
refer to variables in more than one program.

(3) Running a program with local variable arguments
You may run a program with local variable arguments independently.

NOTE: This facility will not be supported for a program with array variable arguments,
€.g., PROGRAM SUBI (1i%(10)).

(4) Referring to or writing into local variables in WINCAPSIII

In WINCAPSIII you may refer to or write into local variables.
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3.3.6.2 Quick Reference

You can immediately refer to local variables defined in a program. Specify a desired
program line and press the QUICK reference button that is newly provided in the
coding list window as shown below.

) & = 0 o453 | Joint WaTol 1%

Program: PRO3 L 4/ 12 lines]

o0e1 “ITITLE “PRO3"
QUICK 002 PROGRAM PRO3
reference 0003 defint buff(108)
button Ell -, 0004 T1=0

0005 do while T1¢>100
0005 1f buFf(9)=8H52 then
0007 end if

Back | Next | Jump To | BP | GetPos.

SHORT

Displays the program. 1
® i

NewLine.| Del Line| Copyline| Paste EditLine

Save. |

NOTE: Only in manual mode, you can highlight a desired program line or move the
cursor to a desired line.

The "Variables included in one line" window (see below) appears where local variables
involved in the currently highlighted line and global variables are displayed. The
sample window below displays variable "I1" in the STEP STOP program line.

Integer, floating-point, double-precision, or DEFIO variables, if any, will display with
their values.

If DEFIO variables are referred to, "IO variable type," "Port address" and "Mask info"

also appear.
D& @ d i oamer | woro[ 1

epStop A Display switcher button

g 0001 "ITITLE “PRO3" all lines

0002 PROGRAM PRO3

sick | pp3 defint buff(100) Values of integer, floating-point,

Sl Y oo0a 110 | = = double-precision, and DEFIO

2005 do while T1<>100 variables only will display.

0006 if buff(0)=8H52 then

2007 end if

Back | Next | Jumg <« In the case of DEFIO variables,
n - nn
IO variable type," "Port
- . . . . - EHORT .
F5: Display the selection, Cancel: Close this window 1™ address" and "Mask info" also

® -~ Back | Next. | Search| | Displag.| Register

appear.
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NOTE 1: If the index of the referred-to variable is out of range (Example 1 below) or not
a numerical value (Example 2 below), then the index field of the variable name will
show "?2."

(Example 1) Although the number of integer variables defined is 200, you attempt to
refer to integer variable 1201 written in a program line.

(Example 2) You attempt to display a variable with macro name index like I[slotnum].

If the index field shows "?," then no value will display even for integer, floating-point,
double-precision, and DEFIO variables. Press the [Display.] and choose the index you
want to refer to.

NOTE 2: If the port address of a referred-to DEFIO variable is out of the specified I/O
range, then the DEFIO variable will display in gray.

NOTE 3: An array variable assigned to an argument cannot be displayed.
(Example) PROGRAM SUB1 (1i%, 1i2%(10))

The 112 cannot be displayed since the argument is an array variable.

With the display switcher button, you may switch from the "Variables included in one
line" to "Variables included in all lines." The sample window below shows variables
included in all program lines in the currently selected program.

) & = 0 o453 | Joint WaTol 1%

PRO Display switcher button

we | eeer -1TITLE vPRO3"

Ency
TEACH

Q #0062 PROGRAM PRO3Z
ek | 0003 defint buff(100) Y ] i i i
efint bu BUFF () Varlabls, Tame index field
0% R — shows "?".

one line

H 0004 DEFINT ix=@
WATEH TX T ]
0005 DEFJNT ij
1J J |
0006 DEFDBL dx=@
a DX D W~2,000000
-, 0007 T1=0 |
N
\ -
Back | Next | Jumg Outside or Uncertain Variable types.
F5: Display the selection. Cancel: Close this window M)
[ Fiy Back | Next | Search Display.| Register

NOTE 1: While the "Variables included in one line" window displays not only local
variables but global variables, the "Variables included in all lines" window cannot
display global variables.

NOTE 2: In the "Variables included in all lines" window, all array variables will display
with "?" in their indexes. Press the [Display] and choose the index you want to refer to.
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On this screen, you may register variables by pressing [Register]. It is possible to
register a maximum of 50 variables.

TIP: You may refer to those registered variables with the display facility described in
Section 2.3.

O & m 0 s assser HoTol 1%

Stat :StepStop fArmGrp:——

Yariable included in one line
ay [ o001 “1TITLE “PRO3 all Lines
Q 2002 PROGRAM PRO3
e 0003 defint bulf(109) -
e S
: 2005 do while T1<>190@
0006 if buff(@)=8H52 then

0007 end if
Back | Next. | Jum .
1 [Register] button
F5: Display the selection. Cancel: Close this window 1)
® -~ Back | Next. | Search Display.| Register

NOTE 1: If the index field of a variable name shows "?" on the above screen, the
variable cannot be registered here.

NOTE 2: Any DEFIO variable whose port address is out of the specified range cannot
be registered here.

Press [Display] shown below to display the values of the selected variable (see the
next page)

NOTE: If you select a DEFIO variable whose port address is out of the specified range,
its details cannot be displayed.

) & = 0 o453 | Joint WaTol 1%

Program: PRO3 16 lines]

wr | 6001 TITITLE “PROS” one Line

Q| vew2 PROGRAM PRO3
suck | ppo3 DEFPOS px —

PX P
S| 0004 TANEARM @ keep=p —

BUFF(?) I|—
~,5005 MOVE P.00 PX.S=100
I I 0

0006 defint buff(19¢)
0007 DEFINT ix=@

1 i ——
DX D | o.000000

Back | Next | Jumy [Display] button

F5: Display the selection. Cancel: Close this window 1
[ Fiy Back | Next | Search Display-T" Register
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The next sample screen shows the values of locally defined position variable PX (3).

On this screen, you may modify the local variable values or replace local variables as
well as for global variables. To register the modified variables, press [Register].

) & = 0 o453 | Joint WaTol 1%

5/ 18 lines]

Local Yariable(Position) [ 101

R PRO:PRO3
o
_me PX(R) 9.0000000 9.0000000
\C}J 9.0000000 ? FIG -1
PX(4) 9.0000000 9.0000000 9.0000000
9.0000000 ? FIG -1
PX(5) 9.0000000 9.0000000 9.0000000
9.0000000 ? FIG -1
Press the Shift button to shift
Cancel:Close this window @D / the menu bar and show
® A‘ Back Next | Jump To | Hove | Change.. ‘T [Register] button here.

NOTE 1: When a variable's index field is "?," pressing [Display] will display a variable
whose index is 0. Move the cursor to that index.

NOTE 2: To modify the current value of a DEFIO variable, you need to hold down
either one of the deadman switches, same way as modifying 1/Os.

NOTE 3: This quick reference facility cannot take position data into local variables.
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3.3.6.3 Referring to Registered Variables

Up to 50 variables can be registered with [Register] in the variable quick reference
facility (Section 3.3.6.2) or [Register] on the variable value screen.

You can refer to previously registered variables. Use the variable reference function
when you cannot designate a program line since the program is running or when you
refer to variables in more than one program.

To call up the registered variables window, press [WATCH] in the coding list window or
[RegVar.] in the Select Variable Type window.

| Joint HOT@l 1%

) & © 0 s 453k | Joint HoTol 1%

M & @ 0 Hs —asane

Program: PRO3 L 1/ 16 lines] ant Dobot Docitia
Select Yariable Type
»,0001 "ITITLE "PRO3"
/p
/ / /  <—
0802 PROGRAM PRO3 : L = PA £ rA )
2603 DEFPOS px(1@) | Integer. Float. Yector.  Pos. Joint. Reg¥ar.
V«mKEﬁRM 0 keep=0 CF11 [F21 LF31 LF4] LF5] LF61
2005 HOVE P.@9 PX(3),5-100 ]
7
0006 defint buff(100) A G B A
0007 DEFINT ix=0
Double. Tran. String. YarsUsed
Back | Next | Jump To | BP | GetPos. fFsi fFiol [Fiii [F12i
Displays the program. ST Cancel: Close this window 1)
@ A | Newline.| Del Line| CopylLine| Paste Editline| Save. | [ A‘ Integer.| Float. | Yector. Pos. | Joint. | RegVar.

The Registered variable list window will appear as shown below.

) & 0 0 s 453k | Joint HoTol 1%

Program: PRO2 L 7/ 16 lines]

Registered variable

:TAQEH 0001 "ITITLE “PRO
Q 0002 PROGRAM PROZ |
SR 2003 DEFI0 sampl= PRO3 PX(3) P
S| 0004 DEFIO semp12 PROS IX I o
2005 DEFI0 samp?1 Global I2 I 4
2006 MOVE P.@0 P1 Global F5 F 6.00000
Global |22 N -———————
Global S1 S |——————
Back Nex
F5: Display the selection. Cancel: Close this window &Eﬁf&g}
® A Back | Next. | Search | Delete | Displag.| |

NOTE 1: Global variables registered will appear as "Global" in the program name
column (ProName).

NOTE 2: If the program name, variable name, or the number of dimensions of a
registered variable is modified and compiled, then the variable will appear in gray.

NOTE 3: If the program name, variable name, 1/O variable type, port address, or mask
information of a registered DEFIO variable is modified and compiled, then the DEFIO
variable will appear in gray.

Press [Display.], and the values of the selected variable will appear where you may
modify those values or replace local variables as well as for global variables.
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3.3.6.4 Running a Program with Local Variable Arguments

You may run a program containing local variable arguments in stand-alone mode or
edit those arguments.

If you attempt to start an on-halt program containing arguments in the Program List
screen, the Argument setting window will appear. The sample screen given below will
appear if you attempt to start the PROGRAM SUB1 (1i%).

NOTE: If a program has an argument containing an array variable, no Argument
setting window will appear. Instead, a run-time error will occur with the error message
736F "Cannot start any programs with array argument(s)."

To modify argument values, press [Display.]. After modification, check the new
argument values in the Argument setting window and then press [OK].

O & © I H oo | WoT ol 1%

aUTo

Program List [No. of programs: 3]

Argument setting

AUTOEXEC On halt.
PRO3 On halt. LI2 I

SUB1 On halt

To modify arguments, press

Bl s - Cancel | o | [Display]. You can modify it in
| - | ] the same way as for global

F5: Display the selection. Cancel: Close this window ) variables.
[ Fiy Back | Next | Search | | Display.| Register

As shown below, the same prompting dialog as for ordinary start will appear. After that,
the same starting operation as usual will take place.

O & 1 A Hs -asas

aUTo

Pro:SUB1

Stat:0On halt ArmGrp:

Run Program

- :
SEner
Q i Do you want to run the program (SUB1)?
= ¢ (& Single—cycle

¢ { Continuously

[

Cancel | 0K |
Back | Next. | Jumy Cancel | 0K
OK: Runs the specified program. 1

° - I I
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3.3.6.5 Referring To or Writing Into Local Variables in WINCAPSIII

WINCAPSIII refers to or writes into local variables.

Start WINCAPSIII. Choose Connect | Monitor Communication | Monitoring (online).

W v5-6577G-081208E — WINGAPS I

File Edit “iew Project Copnect Debug  frm

_;ﬂn_fui ol | A 3 0 K 0% Iy |5

g‘ﬁ Maonitor Communication IOffIine |--= |

K Proiect 'V5-6577G-081202E"

Choose View | Locals to display the Local variables window.

b 77G-081208E — WINGAPS 1T

lit | View | Project  Connect  Debue
@l Proiect View
ito ] Proeram List

oy Ty Arm View

[ Arm Modeling
Py q’h Arm Operation

T
£
L

3 4 I Wiew
; ; Wariable Wiew b
= i Log Wiew 3

ToolMiark. A drea setting »

| Local
WWatch I’\E
Qutput
Search Fezult

“izion monitar

Yizion tool

ToolBar 3
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Select a program to display the local variables used in the program, in the Local
variables window.

_isnl;-i"‘ P el | M 3 K e '-'13 L LIS | ) -

| Monitor Gommunication Online (Monitor} ol %L

nindom

K2 Project 'V5-6577G-091208E"
=123 Remote files
=] testO01.pac

=] pose3z.pac k

| Praject windaw | Maodsl tree | frm operation

[Local variable: 2 x|
Warable name Walue Type
APPLEQL & I
APPLEDZ a0 1
GRAPEDL o F
H ORAGEDL (184,9212, 88,61 P
EGGOL a I0(BIT, 24, &HFF)
EGGOZ u} IO(BIT, 25, &HFF)
i LEMONO1 (3, 2, 2)

Local variables of type array appear as shown below.

The sample below shows local variables of type array declared with DIM

LEMONO01%(3,2,2).
Local wariable
Warable narme Walue Type
APPLEOL a] I
APPLEDZ S0 I
GRAPEOL u] F
OR.AGEDL (184.9212, 88.60 P
EGGO1 u] IO(BIT, 24, &HFF)
EGGO2 a IO(BIT, 25, &HFF)
= LEMOMOL F 1i3, 2, 2)
=LemMonDi@m) 8 103, 2)
= LEMOMOL1(0, O) 1(3)
LEMOMOL(0, 0,0) 0 I
LEMOMNOL(O, 0, 1) 0 I
LEMOMO1(0, 11 (3}
LEMOMNO1(1) 13, 2)
LEMONO1(2) 13, 2)

Modify variable values by direct entry to the Value column.

3-86



Chapter 3 General Introduction to Operation Modes and Machine Lock
__________________________________________________________________________________________________________|

3.3.7 Changing Route in Restarting the Pass Motion

When stopped in the pass motion, for the route for the robot motion after restarting it,
you can select one of the following two options.

(1) Move the robot end to the target position after restarting the pass motion without

any change.

Stopped
position

Route after
restarted

ocC

Pass motion without any change (Traditional)

(2) The new feature can execute the pass motion to the target position on the path
previously defined (PTP control) or to the target position on the path newly defined

after restarting.

o>

Stopped
position

Pass
after
restarting

New pass motion, added in Version 1.4
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Precautions for using the New Feature

(1) In spite of the interpolation method of pass motion command, the movement of
robot to the target position before the pass motion, when restarting the robot runs
in the PTP control mode. When the movement on the 2 straight lines is considered
to be the pass motion, the end of robot moves on the plane, determined by the 2
straight lines, resulting in the route shown by the solid line (as shown in the
following figure). When the robot is stopped or restarted during the pass motion,
the route becomes the one that is shown by the broken line, however, the end is
not moved on the plane, determined by the 2 straight lines, as in the original
operation. The end moves on the plane or under the plane, depending on the
stopping position. Besides, as the posture of the robot arm is also changed, be
sure to run the robot after confirming that there is no interference with any
surroundings.

/ T/

Difference of the robot end route depending
on the stop process enabled or disabled

(2) This function will become effective if the specified stop process is performed in the
interval within the pass motion started and ended. When restarting, as the robot
moves to the target position before pass motion started, the operation returning
the robot end to the target position before pass motion started is sometimes
performed even when the robot stops near the target position after the pass motion
started.

(3) Asthe movement after restarting becomes the pass motion of the movement to the
target position before pass started and movement to the target position after pass
started, depending on the stop position, error may occur when restarting and the
operation is incomplete.

(4) When the pass motion command is Step-run, movement to the target position is
not possible even after restarting and the robot will proceed to execute next step of
the program.
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Changing the robot end route
Perform the operations according to the following procedure. This setting can be made
only from the teach pendant.

Step 1 | On the teach pendant, turn the manual/auto selector switch to the manual position.

On the operation panel, turn the mode selector switch to the TEACH position.

Step 2 I Switch the teach pendant to the extended screen.

Step 3| Press the mode icon (the leftmost icon on the status bar) to switch to manual mode.

—» " Y @ 0w eesw | Joint Ho T 1%

o)

Set |

[ A‘ Program firm | Yision 1/0 | OpePanel

Step 4 | Press [Arm] on the extended screen.
M Y @ 8w o Joint W o T of 1%

)
Set |

o A‘ Program fAirm | Yisien 1/0 |0pePanel

The Current Robot Position window appears as shown below.
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Step 5| Press [Aux].
M\ @ B ow e | dewe wovel[ 1z

HERN

Current Robot Position

a o To T
P J T

»
% .

J2 [
x B
» .

J5 [
J6 9.00 ° J6 [

Cancel: Close this window. £1%)

[ A‘ Robot . ‘ | OpeMode. Yar. | Speed. | Aux. ‘

The Auxiliary Functions (Arm) screen appears.

Step 6| Press [Config].

) Y 5 A wm ses3n Joint W 0T 0] 1%

Auxiliary Functions (Arm)
£ £ E
Tool. Work . firea.
[F4]1 [F5]1 [F61
£ C <
Config. Overload Ctrllog. Exec CAL
LF7] [F1¢]1 [F11] [F12]1
Cancel: Exits @Smﬁr)
[ ] A‘ ‘ | | Tool. | Work. | firea. ‘

The User Preferences window appears.

Step 7 | Select [70: Pass Motion setting (0: Disabled, 1: Enabled)] using [Back] to [Jump To].
The selected line will become highlighted.

Press [Change].

) @ @ M w6083 | Joint wo T 1%

User Preferences [No. of parameters: 1331

@: Pa i i 9:Disabled.1:
7¢: Pass Motion si Disabled.1:E
]
]
[
Cancel 0K
F5: Change the selection. OK: Exit with saving §£7%r)

[ ] A‘ Back Next. | Jump To

The numerical keypad will appear.

Change.
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Step 8 Enter 0 or 1 from the numeric keypad.

If you enter 0, "(1) Move to the target position after starting the pass motion" will be
performed; if you enter 1, "(2) Pass motion of movement to the target position before
pass start (PTP control) and movement to the target position after pass start" will be
performed, as mentioned in the beginning of this section.

To cancel the entered value, press the CLR or BS button.
Confirm the entered value. If it is right, press the OK button to fix it.

If you want to cancel this operation as it is, press the CANCEL button.

M ¢ @ @ wm -cess | Joint Weo 1ol 12

Change Parameter

User Preferences [No. of parameters: 1 1

7¢: Pass Motion setting(@:Disabled.1:E

7 8 9
4 5 [}
1 2 3

] CANCEL OK

OK: Take in new entry. Cancel: Discard new entry Rl

o o | |

The numeric keypad disappears and [70: Pass Motion setting (0: Disabled, 1:
Enabled) ] is updated by the newly entered value.

Press the OK button. To cancel the value, press the Cancel button.

The setting procedure is now completed. In further operations, the set
movement/motion will be executed.
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At the time of restart, you may switch between the enable and disable of movement to
the target position before pass motion start, by setting the [71: Pass Motion End
Range]. The [71: Pass Motion End Range] may be set by the distance to the target
position.

The setting procedure is the same as the [70: Pass Motion setting (0: Disabled, 1:
Enabled)]. Refer to the (1) to (5) process of setup changing method. It becomes
enabled when the value to be set is more than 1.

Relation between the movements based
on the set distance and stopping position

With [71: Pass Motion End Range] being set to L, if the straight line movement from A
to B and from B to C as shown above is considered as a pass motion, then restarting
will run the robot to B if the stop position is D. However, if the stop position is E, then the
robot will be directly moved to C instead of moving to B.

Notes

The set values are given as an approximate range. They will not the absolute position.

Even changing those values will sometimes bring no actual operation, depending upon
the current running speed or the interpolation method.
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3.3.8 Supervisory Task (Software PLC)
3.3.8.1 OQutline of Supervisory Task

System software version 1.7 newly supports a supervisory task (programmable logic
control software (software PLC)). This enables the robot controller to centralize control
of an entire facility.

If defined as a supervisory task, a task program written in PAC can keep running
independently of normal task programs and operation modes. You may define ten
supervisory tasks (TSR0.PAC to TSR31.PAC) and operate them with the system
software version 1.7 or later. It is useful to define programs described below as
supervisory tasks.

For safety, names of supervisory tasks are restricted to TSR0.PAC to TSR31.PAC and
any motion-control programs are prohibited in supervisory tasks.

Note: [Ver. 2.2 or later] Enhancement by the folder feature added

(1) The folder feature newly added enables supervisory tasks having the same
name to coexist in a robot controller, as long as those tasks are located in
individual folders.

The function and operation of supervisory tasks are the same as those in the
previous system version, except that the number of supervisory tasks allowed is
changed from 10 to 32 (TSRO to TSR31).

(2) Up to 32 supervisory tasks can run simultaneously independent of normal task
programs. If more than 32 supervisory tasks are made active simultaneously,
the error "7799: The maximum number of TSR was exceeded." occurs,
terminating all programs including supervisory tasks.

Use the following as supervisory tasks:

(1) Customizing operation screens on the teach pendant, which can contain up to 500
buttons and 50 screens (Refer to the PROGRAMMER'S MANUAL (I) (T03),
Section 13.5 "Customizing TP Operation Screens.")

(2) Writing programs for automatic recovery process to be followed if an error occurs
in facilities or robots

(3) Controlling facilities (As an alternative of sequencer for facility scale of 200 I/O
points and approx. 100 steps in a rudder command)

Supervisory tasks feature:

(1) Written in PAC language. (Up to 32 programs may be defined and their names. are
fixed to TSR0.PAC to TSR31.PAC.)

(2) Arithmetic/logical operation commands, /0O get commands, program control
commands only executable.

(3) Highest priority (101) over all other normal task programs (whose priority will be
automatically changed to 102 or more)

(4) Limited occupation time frame (Uses 2 ms every 8 ms).
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Supervisory task start condition parameters

(1) Supervisory task enable/disable parameter
"Not Use Supervisor TASK" or "Use Supervisor TASK" in the Supervisor TASK
Setting window

(2) INIT run mode parameter, whether or not to involve motor on and CAL
"INIT:(not [MOTOR ON + CAL])" or "INIT:(MOTOR ON + CAL)" in the INIT Setting
window

(3) Speed parameter (10 or 100) for INIT run mode

"INIT Set SPEED 10" or "INIT Set SPEED 100" in the INIT Setting (SPEED)
window

Starting supervisory tasks

Supervisory tasks may be started by any of the following operations or events provided

that:

- the supervisory task mode has been enabled (by selecting the "Use Supervisor
TASK" in the Supervisory TASK Setting window) and

- any supervisory task program (TSRO to TSR31) exists.

1
2) Switching the operation mode from Manual to Auto

(1)
(2)
(3) Pressing the [START] in the Supervisor TASK Setting window
(4)

Turning the robot controller on

Selecting and starting a supervisory task in the Program List window in
Individual/Auto mode

If a supervisory task is initiated, the supervisory task icon will appear in the task bar as
shown below.

Supervisory task icon

O Y o A vsewn | WoT ol 1%
Program List [No. of programs: 211
TSRe Running 78 .00 191
BUILD_MAN_SCRE |On halt 11 @.00 128
BUILD_PLAN_SCR |On halt 27 @.00 128
LAMP_PB_BTNS On halt 93 @.00 128
LAMP_PL_BTNS On halt 199 @.00 128
LAMP_YARIABLE _ |On halt 115 @.00 128

Back | Next | Search Display.| Config. |

Cancel: Close this window @S"%Rurr)

[ A‘ Halt | StepStop| CycStop Start. | | StpStart

3-94



Chapter 3 General Introduction to Operation Modes and Machine Lock
__________________________________________________________________________________________________________|

Terminating supervisory tasks

Supervisory tasks will terminate if any of the following events occurs:
1) Turning the robot controller off

2) Pressing the [STOP] in the Supervisor TASK Setting window

3
4

~

Loading or compiling a project
Error in a supervisory task itself
Level 4 error or higher one

D O
~—~ ~ ~

Reading or writing from/onto a USB flash memory drive
7) Receiving a file from WINCAPSIII
8) Making the supervisory task mode inactive to delete it from optional features

(
(
(
(
(
(
(
(

Supervisory task commands

(1) INIT (Initialize the robot controller)

This command may turn the motor power on and execute CAL depending upon the
INIT run mode setting. For details about INIT command, refer to the
PROGRAMMER'S MANUAL (I) (T03).
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3.3.8.2  Using Supervisory Tasks
[ 1] Making the supervisory task mode active
The supervisory task mode is an optional feature, so you need to make it active on the
extended screen according to the procedure given below.
(1) Calling up the System Extension window
Access: [ExtScrn]—[Set]—[Options.]—[Extnsion]—[Input ID] from the top screen
of the teach pendant
M Y @ 3 vseoE Joint W0 T o 1%
System Extension npur umber
I Y Input ID Numk ,
CLR| BS
7 8 9
4 5 6 | +/-
1 2 3
Q CANCEL OK
OK: Take in new entry, Cancel: Discard new entry 1)
° o | I
(2) Adding a supervisory task mode
Enter "1111" from the numeric keypad.
M Y @ 3 vseoE | Joint Ho T 1%
: System Extension Input ID Number
CLR| BS
7 8 9
4 5 6 | +/-
1 2 3
Q CANCEL OK
OK: Take in new entry, Cancel: Discard new entry 1)
® -~ | |
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Press the OK button. The supervisory task mode will be added.

Mm 9 o A vsesmE | Joint Ho T 1%

R

I_ System Extension

Supervisor TASK

F5:Input ID for new function. F4:Remove function. @swcﬁurr)

[ &‘ | | | Remove | InputID| |

(3) Restarting the robot controller
Turn the controller off and then on. The supervisory task mode becomes active
and you may make supervisory task settings.
On the extended screen, press the SHIFT key and check that the S-TASK is
displayed in the menu bar.

i;jN @ Nk @. VS—6577E | Joint HQT“"'W

o)

Press [S-TASK]. The Supervisor TASK Setting window appears as shown below.
i;jN @ 1 q vsesz | Joint WO T el |

[ V‘ | S*THSK| Panel | Int/Ext | Unplug

Supervisor TASK Setting

L £
Mode Speed
[F8]1 [F9]
Cancel: Close this window @swcﬁurr)
® A‘ START | | | | | STOP |
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[2] Setting supervisory task parameters

(1) Supervisory task enable/disable parameter

This parameter enables or disables the supervisory task mode.
Access: [S-TASK]—[USE] from the extended screen of the teach pendant

In the Supervisor TASK Setting window shown below, choose the desired setting
and press the OK. To make no change, press the Cancel.

i;jN @ t @. VS—6577E | Joint HQT“"'W

1 Supervisor TASK Setting

@ Select Supervisor TASK Mode

{" Mot Use Supervisor TASK

(® Use Supervisor TASK

Cancel | OK

L[FE]

OK: Exit with saving
® -~

o)

(2) INIT playback speed parameter

This parameter determines whether the speed will be 10 or 100 at execution of

INIT command.

Access: [S-TASK]—[Speed] from the extended screen of the teach pendant

In the INIT Setting (SPEED) window shown below, choose the desired setting and

press the OK. To make no change, press the Cancel.

Q @ Lo [?1 V$-6577E | Joint HeTollT

1 INIT Setting{(SPEED)

Select Supervisor TASK Mode

(¢ INIT Set SPEED 1@

(" INIT Set SPEED 100

Cancel | 0K

[F3T

OK: Exit with saving
® -~

)
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[3] Starting supervisory tasks

Turn the robot controller on.

Supervisory tasks will start automatically provided that:

- the supervisory task mode has been enabled by selecting the "Use Supervisor
TASK" in the Supervisory TASK Setting window and

- any supervisory task program (TSRO to TSR31) exists.

NOTE: Under the above conditions, supervisory tasks will be started even in Teach
mode.

To start no supervisory task, turn the controller on while holding down either one of the
deadman switches.

Switch the operation mode from Teach to Individual/Auto mode with
the teach pendant.

Supervisory tasks will start automatically provided that:

- the supervisory task mode has been enabled by selecting the "Use Supervisor
TASK" in the Supervisory TASK Setting window and

- any supervisory task program (TSRO to TSR31) exists.

NOTE: Switching to Individual/Auto mode with Robot Error Clear signal will also start
supervisory tasks.

Press the START button in the Supervisor TASK Setting window.

From the top screen of the teach pendant, choose [ExtScrn]—[S-TASK]—[START]
under the following conditions:

- the supervisory task mode has been enabled by selecting the "Use Supervisor
TASK" in the Supervisory TASK Setting window and

- any supervisory task program (TSRO to TSR31) exists.

0 9w 4 wem | woro|[

Supervisor TASK Setting

A

START
[F11

O 2| £

USE Mode Speed
[F71 [F8] [F91]

Cancel: Close this window i

o A‘ START | | | | | SToP |

Select and start a supervisory task in the Program List window in Auto
mode.

From the Program List window, choose a desired supervisory task program(s) (TSRO
to TSR31) and start it, provided that any supervisory task program(s) exists.
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[4] Terminating supervisory tasks

If any of the following operations takes place or any of the following errors occurs when
a supervisory task program is running, then the supervisory task will terminate.

Turn the robot controller off

Press the STOP button in the Supervisor TASK Setting window
Access: [S-TASK]—[STOP] from the extended screen of the teach pendant

0 9w 4 wem | woro|[

Supervisor TASK Setting

A

START
[F11

‘ P
USE Mode Speed
[F71 [F81 [F91
Cancel: Close this window G
[ A‘ START | | | | | STOP |

Load or compile a project

Access: [Set]—[Load!] from the extended screen of the teach pendant
or

Access: [Program]—[Aux.]—[Compile] from the extended screen of the teach pendant
in Teach mode

Error in a supervisory task itself

If any error occurs in a supervisory task itself, the supervisory task currently running will
terminate.

Level 4 error or higher one

If an error at level 4 or above occurs in supervisory tasks, normal tasks, or robot
controller system, then the supervisory task currently running will terminate.

Read or write from/onto a USB flash memory drive

Reading data stored in a USB flash memory drive to the robot controller or writing data
stored in the robot controller to a USB flash memory drive will terminate the currently
running supervisory task.

Access: [Set[—[USB.]—[Read.] from the extended screen of the teach pendant
Access: [Set][—[USB.]—[Write.] from the extended screen of the teach pendant
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Receive a file from WINCAPSIII

Receiving an execution file or parameters from WINCAPSIII will terminate the
supervisory task currently running.

Make the supervisory task mode inactive to delete it from optional
features

Access: [Set]—[Options.—[Extnsion]—[Remove] from the extended screen of the
teach pendant

Note that the supervisory task setting remains enabled.
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3.3.8.3  Restrictions on the Use of Supervisory Tasks

The purpose of a supervisory task is to centralize control of an entire facility. It involves
placing some restrictions on the use of it.

[ 1] Restrictions on the normal program operation

(1) No motion commands or vision commands are executable in a supervisory task.
To execute those commands, make a user program containing them and run it as
a supervisory task.

(2) A supervisory task may support robot stop and start commands, but not support
Temporary stop, Instantaneous stop, Step stop, or Break point stop. It also ignores
the SUSPEND command.

(3) If you want to start a supervisory task only when the robot controller is turned on,
then use internal 1/Os to bypass the overlapped initiation of the supervisory task.

(4) If a supervisory task is started by any other supervisory task, then no priority
options or cycle options are supported. This means that these supervisory tasks
may conflict with each other.

(5) A supervisory task is so designed that it cannot be self-started repeatedly. To
repeat it, use loop commands.

(6) A supervisory task does not support Check GO/BACK.
(7) AHOLD command for a supervisory task will be ignored.

(8) A normal task cannot manage any supervisory task by using KILL or SUSPEND
command or other means.

(9) During execution of a supervisory task, you may make vision board settings.
However, it may block the operation of the supervisory task.

(10)If an error occurs or an emergency stop signal is inputted, a supervisory task
cannot run any normal task.
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[2] Rules for using a supervisory task

(1) Avoid using the following commands in a loop to repeat them in a supervisory task.
Otherwise, the supervisory task itself may not terminate. This is because a
supervisory task has higher priority over normal task programs.

INIT, RUN, KILL, SUSPEND commands

(2) Avoid simultaneous execution of RUN and SUSPEND commands or that of RUN
and KILL commands to a same program in a supervisory task. Doing so may
freeze the robot system, skip a Stop command, or cause any other failures. To
recover from such states, you need to restart the robot controller.

(3) If a semaphore (priority order) is specified in a supervisory task, there is a
possibility that a lower priority task may get a semaphore. This is because using a
semaphore may cause a supervisory task to lose highest priority 101.

(4) If a supervisory task that repeats normal tasks runs, then mode switching from the
external equipment may become no longer possible.

To recover from such states, stop the supervisory task from the teach pendant.
To prevent such states,

- design programs so that they will conditionally start according to Individual/Auto
mode, or

- design a supervisory task itself so that it will be terminated from external input.

Starting a user program during switching to Individual/Auto mode may issue an
alarm. Correct the program so that it will conditionally start according to the mode,
just as above.

[3] Rules for a supervisory task mode not in use

When a supervisory task mode is not in use, programs named TSRO to TSR31 execute
as normal task programs. To debug supervisory task programs, therefore, disable a
supervisory task mode and use the Break Point function.
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3.3.9 Supervisory Task Extension

3.3.9.1

3-104

Conventional supervisory tasks are designed to terminate if Level 4 error or higher one
occurs.

The supervisory task extension prevents supervisory tasks from terminating if Level 4
error occurs except memory errors (errors 7000s).

What is a supervisory task extension?

On some occasions, e.g., when the robot controller is controlled by external equipment
in RS232C communication, the robot controller is required to operate independently to
some extent.

The solution is to use a supervisory task. However, current supervisory tasks will
terminate if Level 4 error or higher one occurs so that the communication will stop and
the external equipment will no longer monitor the controller status.

To prevent it, the supervisory task extension limits termination to essential occasions
only. If the extension is enabled, supervisory tasks will no longer terminate even if
Level 4 error such as a servo error, operation error, or 1/O error occurs. They will
terminate only if a memory error (error 7000s) occurs.

If Level 5 error occurs, supervisory tasks will terminate as they have been.

The table below lists whether supervisory tasks will terminate or not if the following
level errors occur.

Error code Y- Brxx Bxs . Fn Dk L sxs

Level 5 T T T T T

Error | Level 4 T TR | TR TR | TR

level I evel 3 or R R R R R R R
lower

T:  Terminate.

T/R: Keep running if the supervisory task extension is enabled.
R:  Keep running.

[ Not applicable.
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3.3.9.2 Enabling the supervisory task extension

The supervisory task extension is optionally provided. You need to enable the
extension from the extended screen of the teach pendant according to the steps given
below.

(1) Call up the System Extension window.
Access: [Set]—[Options.]|—[Extnsion]

oy @ [0 wessoe | Joint Mo T el 1%

e

System Extension ( Hey : 2657E924 )

[ optson e

SHORT

F5:Input ID for new function. F4:Remove function. %ﬁ cur

[ A‘ | | | Remove | InputI[]| |

(2) Press [Input ID].

The numeric keypad will appear where you enter the necessary ID code--1111 for
conventional supervisory task or 1112 for supervisory task extension.

| Joint. W@T 0|| 1%

2 261 Tnput ID Number

I O T TS

AN

[ Option e

System Extension ( Key

1112
Supervisor TASK

4 5 [} +-

1 2 3

] CANCEL OK

OK: Take in new entry. Cancel: Discard new entry )
e o | I
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(3) Press the OK button. Your selection will be saved.

") 9 @ B woaessar | Joint o Tl 1%

System Extension ( Key : 2657E924 )

[ 0pion e

Supervisor TASK

Supervisor TASK Expansion

F5:Input ID for new function. F4:Remove function. ﬁfjw%ﬁ)

[ Py ‘ | InputID | |

Remove

(4) Reboot your robot controller to make the new setting go into effect.
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3.3.10 Modification of Processing Time Exclusively Occupied by
Supervisory Tasks
This new feature allows you to modify the processing time exclusively occupied by

supervisory tasks in a processing cycle (8 ms) to be applied when the supervisory
tasks and user tasks (PAC programs) run concurrently (multitasking).

With this feature, you can switch the priority levels between supervisory tasks and user
tasks at the desired timing. This makes it possible to assign higher priority to
processing of supervisory tasks during particular operation or vice versa.

3.3.10.1 What is the processing time exclusively occupied by supervisory
tasks?

As shown below, the task processing cycle of the robot controller is 8 ms that is shared
by supervisory tasks and user tasks.

When supervisory tasks and user tasks are running concurrently, the processing time
exclusively occupied by supervisory tasks is 2 ms by default (because the supervisory
tasks are given the highest priority "101" by default).

During the remaining 6 ms, user tasks have higher priority than supervisory tasks
(because user tasks are given higher priority than supervisory tasks by default).

Processing time exclusively occupied by supervisory tasks
given the highest priority

Processing time during which user tasks have
a higher priority than supervisory tasks

When the supervisory tasks and

Priority Iﬁvel user tasks (PAC programs) run concurrently:
i ~ o
B 8ms ‘ 8ms D 8ms -
Level of /101 ----- F s S
supervisory task
by default
255 -----!

EXecution time

Processing Time Exclusively Occupied by Supervisory Tasks in the Processing Cycle (by default)
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3.3.10.2 Choice of processing time periods to be exclusively occupied by
supervisory tasks

You can make a choice from the following five processing time periods:
0 ms, 2 ms, 4 ms, 6 ms and 8 ms in an 8 ms task processing cycle

Example: If you select "4 ms," the execution time required for supervisory tasks will be
shorter and that for user tasks, longer than ones required by default (2 ms).

Note: If you select "0 ms," supervisory tasks will be processed only when no user
tasks are being processed. If there is no free time, no supervisory tasks will be able to
be processed.

Note: If you select "8 ms," no user tasks can be processed when any supervisory task
is being processed. To process user tasks, you need to insert a process of DELAY or
WAIT for getting an arm semaphore in the supervisory tasks.

3.3.10.3 Modifying the processing time exclusively occupied by
supervisory tasks

You can modify the processing time to be exclusively occupied by supervisory tasks in
PAC programs or with the teach pendant.

This modification can be made even if any supervisory task is executing and it will
immediately take effect.

B From the teach pendant

(1) Call up the processing time window (Occupation time setting).
Access: [ExtScrn]—[S-TASK]—[Occupy]

(2) Select the desired processing time and press [OK].

Q @ Tl [?1 YS-6356F | Joint HeTollT

Occupation time setting

@msec/Bmsec

lHH%EHlHHEEEIIIIIIIIIIIIIIIIIIIIIIIIIIII

4msec/Bmsec

Bmsec/Bmsec

)

o o | 4 ] ]

B /n PAC programs
Use the SETOCCUPATIONTIME command. Refer to the PROGRAMMER’'S MANUAL

(I) (TO3).
Syntax SETOCCUPATIONTIME <Processing time>
Coding example SETOCCUPATIONTIME 4 'Set 4 ms/8 ms
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3.3.11 Supervisory Task Start Mode

Any of the following events activates supervisory tasks only in the current route.

(1) Turning the controller power on
(2) Switching from Teach mode to Individual/Auto mode
(3) Pressing [S-TASK]-[START]

Tip: The folder feature enables supervisory tasks to be stored in a folder.

Tip: In the supervisory task start setting, you can disable the auto activation of
supervisory tasks when any of the above three events occurs.

Access: [ExtScrn]—[S-TASK]—[Setting]

Mg @ 0 weoer | doint wetol| 1z

Supe-visor TASK Setting

G

Setting
[F2]1

4 2 P
PA £ A
Hode Speed Occupy
LF81 LF9] LF10]

Cancel: Close this window e

o A‘ START | Setting | | | STOP |

The Supervisory Task Start Mode window appears.

) & = [ 06005130 | Joint W o T 2|[ T4 ctpree

Supervisor TASK Start Setting

z Select Supervisor TASK Start Mode. E
START (" Start S-TASKs in a route STOP
LF11 LF6]

(# S-TASKs is not started

Cancel | 0K |

LF71 TF8]

LFIT [FI91

OK: Exit with saving i)
° - [N

e Start S-TASKs in a route:  Selecting this starts only supervisory tasks in the current
route when any of the above three events occurs.

e S-TASKs is not started: Selecting this starts no supervisory tasks when any of
the above three events occurs.

Note: Independent of the current setting of the supervisory task start mode,
supervisory tasks can start by selecting them on the Program List or by using a RUN
command.
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Chapter 4

O ——————

General
Introduction to
Coordinates and
Figures

This chapter explains the coordinates used for the
robot and figures of the shoulder, elbow, and wrist.

NOTE 1: Avoid letting the teach pendant undergo
any strong shocks, impacts, or vibrations.

NOTE 2: Touch the teach pendant with your
fingers only, never with the tip of a pen or any
pointed object. Otherwise, the LCD may be
broken.
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4.1 Coordinates, Interference Check Area,

and Figures in 6-axis Robots

4.1.1 Coordinates

This section describes the coordinates required for correct handling of the robot.
[1] Base coordinates

[1.1] Base (world) coordinates and work coordinates

The base coordinates are so-called world coordinates which refer to 3-dimensional
Cartesian coordinates whose origin is at the center of the robot basement. It has
components Xb, Yb, and Zb which are identical with X, Y, and Z in X-Y mode explained
in Section 3.2.1 "Teaching the Robot," [ 2 ] X-Y mode.

Work coordinates are 3-dimensional Cartesian coordinates defined for each operation
space of workpiece. The origin can be anywhere and it lies at a corner of the
rectangular parallelepiped envelope of an object workpiece as shown below. Work
coordinates are expressed by the coordinate origin (X, Y, Z) corresponding to the base
coordinates and the angles of rotation (Rx, Ry, Rz) around X, Y and Z axes of base
coordinates.

If work coordinates are not defined, base coordinates go into effect.

Work coordinates can be configured only on the extended screen. Once configured,
they affect robot motions in X-Y mode even after the controller exits from the extended

screen.
+Zb
&=
. . ! < Work
K coordinates 2
+
Xw2 Yw2
b Base coordinates
d
=
+Zw3 +Xb +Zw1
Work
- Work - )
K coordinates 3 K coordinates 1
+Yw1
+Xw3 +Yw3 +Xw1

Figure 4-1. Base Coordinates and Work Coordinates
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[1.2] Position data

Position data refers to a set of data which includes seven components of base
coordinates. Of these seven components, three are robot flange center coordinates
(the end-effector tip coordinates if an end-effector is defined) and four are current robot
attitude components, as shown below.

Position data allows you to represent the current position of the robot flange center and
object points.

Position data:

X
a8
Z
RX —
RY —

RZ __
FIG—

Coordinate values (in mm) — Defines the position of the robot flange center or the
end-effector center.

Yaw angle: Rotation angle around X axis (in degrees) —
Pitch angle: Rotation angle around Y axis (in degrees)— 1 » Defines the robot attitude.
Roll angle: Rotation angle around Z axis (in degrees) —|
Figure (Value: 0 to 31)

4-2

Figure 4-2. Components of Position Data

Asetof X, Y, and Z coordinate values represents the position of the robot flange center
(or tip of the end-effector if defined) expressed in base coordinates (Xb, Yb, and Zb) in
units of mm.

As shown in Figure 4-3, the yaw, pitch, and roll angles, which are expressed by RX, RY,
and RZ, refer to rotation angles around the respective axis of Xm, Ym, and Zm defined
in mechanical interface coordinates (refer to Section 4.1.1, [2.1]) whose origin is at the
center of the flange surface. These angles are expressed in units of degree.

With respect to the positive (+) direction on axes of the base coordinates, clockwise
rotation is treated as positive (+).

You should always preserve the rotation order of RZ, RY, and RX. Changing it will
cause the robot to take a different attitude in spite of the same rotation angle defined.

Figure represented by FIG value refers to a figure of robot arm joints. It is explained in
Section 4.1.3, "Figures of the Shoulder, Elbow, and Wrist."
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(Rx, Ry, Rz) = (0, 0, 0) (Rx, Ry, Rz) = (180, 90, 90)

Zm

@

Ym
Zm Ym

Xm

Xm

ﬁ@ Rotate 180

degrees around
Yaw angle X axis

@ @ Rotate 90 degrees

around Z axis
Roll angle

(Rx, Ry, Rz) = (0, 0, 90)

Zm

Ym
Xm

®@ Rotate 90
degrees
around Y axis

—

Pitch angle

(Rx, Ry, Rz) = (0, 90, 90)

Ym 7m

Xm

Figure 4-4. Examples of roll, pitch and yaw angle rotation
Attitude: (Rx, Ry, Rz) = (0, 0, 0) —» (Rx, Ry, Rz) = (180, 90, 90)
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[1.3] Defining work coordinates

Two procedures, 3-point teaching and direct value entry, are available for defining work
coordinates.

Defining work coordinates by 3-point teaching
[ExtScrn]—[Arm]—[Aux.]—[Work]—[AutoCalic]

In this method coordinates are created by teaching three points, namely, the origin of
work coordinates, a point on X-axis and a point on X-Y plane.

Zw Hand of robot

Work coordinate origin

Yw

XW\

Point on X axis Point on X-Y plane

Defining work coordinates by direct value entry
[ExtScrn]—[Arm]—[Aux.]—[Work]—[Change.]

Enter the coordinate origin (X, Y, Z) corresponding to the base coordinates and rotation
angles (Rx, Ry, Rz) around the X-axis, Y-axis and Z-axis of base coordinates.
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B Defining work coordinates by 3-point teaching

Step 1 | On the extended screen of the teach pendent, press [Arm].

Press [Aux.] in the Current Robot Position window.

Step 2

M Y @ @ w eesw | Joint o7l 1z

Define Work Coordinates

WORK1 0.000000 0.000000 0.000600

0.000000 0.000000 0.000000
WORK2 0.000000 0.000000 0.000000
9.000000 0.900000 0.000000

Cancel | OK

F5: Changes the selection i)

Select the coordinates by using the cursor keys, and then press [AutoCalc].

[ A‘ Back | Next. | Jump To [ AutoCalc| Change.

Step 4

The Work coordinate automatic calculation window appears.

| Joint o T ol 12

Cancel | 0K |

F5: Change the selection, OK: Exit with saving S

To set a desired position variable name to each of the "Origin of work," "Point on X
axis of work," and "Point on X-Y plane of work," first choose the "Origin of work" row
and press [Change.].

[ JaN ‘ Change .

Step 31 Press [Work] in the Auxiliary Functions (Arm) window.
The Define Work Coordinates window appears as shown below.
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Step 51 The numeric keypad will appear as shown below. Enter a desired position variable
name for the "Origin of work" and press the OK button. In the same way, set desired
position variable names to the "Point on X axis of work" and "Point on X-Y plane of
work."

ggl @ 7l [ﬂ ¥M -6083D | Joint W@ T 0| 1%
I‘ Work coordinate automatic calcu

Pos. variable selection

Defir
CLR [ BS

k 7| 8| 9

k 4 5 6
_— 1 2 3

Canc g | cANCEL | oK
OK: Take in new entry. Cancel: Discard new entry S
e o | |

Step 6 Call up the Position Variables assignment window ([Arm]—[Var.]—[Position.])
shown below.

In the Position Variables assignment window, assign the value of the robot arm
position to be taught to each of the three position variables you have set in Step 5.

(1) Place the cursor on the position variable to which you want to assign the robot
arm position value.

(2) In manual mode, move the tool end of the robot arm to the teaching point.

(3) Press [Get Pos.] in order to read in the current position of the tool end to the
selected position variable.

(4) Carry out steps (1) through (3) above for each of the "Origin of work," "Point on
X axis of work," and "Point on X-Y plane of work."

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Position Yariables [ 1001

Po 659 .0000 @.0000000 409 .0000
9.0000000 &.0000000 0.9000000

Righty/Nbove Flip/Sng FIG @
P1 750.0000 1000000 409 .0000
9.0000000 &.0000000 0.9000000
Righty/Nbove Flip/Sng FIG @
F5: Change the selection. F6: Gets the current pos. S

Move | Change.| Get Pos.

[ A‘ Back Next | Jump To

NOTE - Teach the "Origin of work" and "Point on X axis of work" precisely.
* Define work coordinates after establishing the tool definition.
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Step 7

Press the Cancel button twice to return to the Work coordinate automatic calculation
window.

the Cancel button.

| Joint W@ T 0| I 102

M Y @ @ v s

X/RX

Y/RY

Z/RZ e

541.923

©.000000

200.060 -

©.000000

-89.9894

0.000000 | 0|

Cancel

0K |

F5: Change the selection, OK: Exit with saving

.A‘

Change.

o)

Step 9

into the target work number.

| Joint o T ol 12

M g @ 0w eewo

Define Mork Coordinates

WORK1 650.900

0.000000

400.000

0.000000

0.000000

45.0000

WORK2 0.000000

0.000000

@.000000

0.000600

0.000000

©.000000

Cancel | 0K

F5: Changes the selection

[ A‘ Back | Next | Jump To

AutoCalc

o)

Change .

Step 8 || Atthe bottom of the Work coordinate automatic calculation window, the defined work
coordinates are displayed. If they are satisfactory, press the OK button; if not, press
‘ If you press the OK button in Step 8, the defined work coordinates will be entered
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B Defining work coordinates by direct value entry

Step 1 I| On the extended screen of the teach pendant, press

Press [Aux.] in Current Robot Position window.

Press [Work.] in Auxiliary Functions (Arm) window.

The Define Work Coordinates window appears.

[Arm].

Select the work coordinates to be defined using the cursor keys.

The numeric keypad will appear as shown below.

M g @ 0w eewo

| Joint o T ol 12

Change Coordinates

’—_

Define Mork Coordinates

WORK1 650.900

0.0¢ 7 8 g
0.000000 0.0¢
WORK? 0.000600 AR R R e
0.000000 0.0¢ 1 2 3
L] ] CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry S

® -~

Step 5

entered values, press the OK button.

Step 4| Press [Change.] in the Define Work Coordinates window.

Using the numeric keypad, enter the desired numerical values. After checking the
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[2] Tool Coordinates

A 6-axis robot has tool coordinates that make it easy to express the position and
moving path of an end-effector mounted on the robot flange.

The tool coordinates are defined based on the mechanical interface coordinates. This
section begins with an explanation of the mechanical interface coordinates.

[2.1] Mechanical interface coordinates

The mechanical interface coordinates refers to 3-dimensional Cartesian coordinates
whose origin is at the center of the flange surface as shown in Figure 4-5. X, Y, and Z
axes in mechanical coordinates are expressed as Xm, Ym, and Zm as shown in Figure
4-5.

The Xm, Ym, and Zm are identical with X, Y, and Z in Tool mode explained in Section
3.2.1, "Running the Robot Manually," [ 3 ] Tool Mode."

Xm Flange
surface

Zm: Normal axis on the center of the flange surface

Ym: Axis passing through the flange center and

Center of the orientation key hole

flange Xm: Axis passing through the flange center and

crossing Zm and Ym at right angles

Ym
Zm

Figure 4-5. Definition of Mechanical Interface Coordinates

Unlike the work coordinates or base coordinates, the mechanical interface coordinates
rotate as the robot flange rotates.

Xm Ym

Ym

Xm
Zm m

Figure 4-6. Rotation of Mechanical Interface Coordinates Following the Flange Rotation
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[2.2] Difference in robot motion when driven in mechanical interface
coordinates and base coordinates

In manual mode, if you choose Tool mode and TOOLO (Flange) on the teach pendant,
the robot will run in mechanical interface coordinates. If you choose X-Y mode,
WORKO (Base) will be automatically selected so that the robot will run in base
coordinates.

For details about TOOLO, refer to [2.5] in this section.

Figures 4-7 and 4-8 show the differences in robot motion when the robot is driven in
mechanical interface coordinates and base coordinates, by using the X, Y, and Z keys
and by using the RX, RY, and RZ keys, respectively.

X-Y mode (in base coordinates) Tool mode (in mechanical interface coordinates)

X+
Zb

m (Orientation vector) [\ . Ym (Orientation vector)

%

Zm (Approach vector)

| @

Xb
Zb
Orlentatlon vector)
«% Ym (Orientation vector)
Zm (Approach vector) N Zm (Approach vector)
T‘ Yb Yb
Xb Xb
Zb Zb
Ym (Orientation vector)
Ym (Orientation vector)
Zm (Approach vector
Zm (Approach vector) + (Ysp )

Yb

Xb
Xb

Figure 4-7. Robot Motion Manually Driven by X, Y, and Z Keys
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X-Y mode (in base coordinates) Tool mode (in mechanical interface coordinates)
RX%
Xm
Zb
Ym (Orientation vector)
Zm AR
(Approach
vector) N
Yb\\ —
+O9
X
Parallel to Xb axis Ym
(Orientation vector)
Zm
(Approach vector)
RY+ RY+
Ym (Orientation vector) Xm
AY Zm (Approach vector)
- -—--=} - > Parallel to
+ Yb axis
Yb
Ym
(Orientation vector)
(Approach vector)
RZ+ ¥
Parallel to Zb axis RZ+
Xm
Zb —
1y Ym (Orientation vector)
Zm 3
(Approach (
vector)

T

; Yb

i

Ym +
(Orientation vector)
Xb Zm
(Approach vector)

NOTE: The + rotation is for clockwise and the -direction for counterclockwise with respect to the vector.

- o
VR

Figure 4-8. Robot Motion Manually Driven by RX, RY, and RZ Keys
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[2.3] Tool coordinates

Based on mechanical interface coordinates, you may define tool coordinates by
specifying the origin offset distance from the mechanical interface coordinates and the
yaw/pitch/roll angles.

Up to 63 tool coordinates (TOOL1 to TOOL63) can be defined on the extended screen.
(On the top screen, only TOOL1 to TOOL9 are available.)

TOOLDO is defined by system for mechanical interface coordinates.

The X, Y, and Z axes in tool coordinates are expressed by Xt, Yt, and Zt, respectively,
as shown below.

Xm

Flange

surface A

/\A Tool coordinates

Zm ~

Ym \
(Orientation direction)

Tool

Figure 4-9. Mechanical Interface Coordinates and Tool Coordinates
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[2.4] Creating tool coordinates

You may create tool coordinates by entering necessary data from the teach pendant or
by writing TOOL command in your program.

The figure below shows the necessary data to be set for creating tool coordinates.

Axis rotation angles (in degree)

X=
Y= 37 Offset distance components (in mm)

Figure 4-10. Definition Data for Tool Coordinates

The offset distance and the rotation angles should be specified, based on the
mechanical interface coordinates. The rotation order should be RZ, RY, and RX.

Xm

Offset
Mechanical

interface % X
coordinates ————_, (1) Turn the RZ
- > A
- RZ U

RY
(\ 7 (2) Turn the RY. ¢
Y

z
Zt
Yt
( RX
S
(3) Turn the RX. / Xt
Tool
coordinates
Y
RZ=90 deg, RY=90 deg, RX=90 deg
Figure 4-11. Example: Creating Tool Coordinates
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|
[2.5] TOOLO (Mechanical interface coordinates)

TOOLO is reserved for mechanical interface coordinates defined by the system. You
cannot define these coordinates.

If expressed in the same way as shown in Figure 4-10, TOOLO may be defined as
shown in Figure 4-12.

Default settings for TOOL1 to TOOL63 are the same as TOOLO.

NOTE: If an undefined tool coordinates is specified, the robot runs in TOOLO
equivalent.

X=0
Y=0 }7 Offset distance components (in mm)
Z=0

RX=0
RY =0 3* Axis rotation angles (in degree)
Rz=0

Figure 4-12. Definition Data for TOOLO
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[2.6] Advantages of tool coordinates

This section describes what advantages you may have by using tool coordinates.

In manual operation or in teaching

When running the robot in tool coordinates, you can directly handle the end-effector
mounted on the flange, making teaching easier.

The figure below shows the comparison of robot moving paths between in mechanical
interface coordinates and in tool coordinates.

In mechanical interface coordinates (TOOLO) In tool coordinates (TOOLn where n is any of 1 to 63)

If IE key is pressed: If Z—l key is pressed:
% Xm

Ym 2 w
7t

Zm

/ \

Enables you to move the end-effector to your
object point in teaching.

If RXH key is pressed: If[RZ+ is pressed:

Enables you to rotate the end-effector around the
Zt axis.

Figure 4-13. Example of Manual Robot Running in Tool Coordinates
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In programmed running

(1) Using APPROACH or DEPART command

APPROACH or DEPART command controls the robot movement on the Z axis of the
tool coordinates. You can arbitrarily define the Z-axis orientation in the tool coordinates,
allowing you to easily control the end-effector. The figure below shows an example of
the tool coordinates definition.

For details about APPROACH and DEPART commands, refer to the
PROGRAMMER'S MANUAL (I) (T03), Section 12.1, "Motion Control."

Zt Approach vector

o
A

Ym
4 >
_J> Yt
Zm Approach vector Xt
TOOLO (mechanical interface coordinates) Changing the Z-axis orientation by tool

coordinates definition

Figure 4-14. Example of APPROACH (DEPART) Execution in Tool Coordinates
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(2) Using ROTATEH command

ROTATEH command controls rotation around the Z axis of the tool coordinates. You
can arbitrarily define the Z-axis orientation in the tool coordinates, allowing you to
easily control the end-effector. Figure 4-15 shows an example of the tool coordinates
definition.

For details about ROTATEH command, refer to the PROGRAMMER'S MANUAL (1)
(T03), Section 12.1, "Motion Control."

Xm

e

Zt Approach vector

o

m

Approach vector

TOOLO (mechanical interface coordinates) Changing the vector orientation and
offsetting the coordinate origin
by tool definition

Figure 4-15. Example of ROTATEH Execution in Tool Coordinates
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[2.7] Tool definition

Tool definition refers to defining arbitrary tool coordinates by specifying the
components listed in the table given below.

The offset distances (X, Y, and Z) are values in mm from the origin of the mechanical
interface coordinates. The rotation angles (RX, RY, and RZ) are values in degree
around the X, Y, and Z axes of the tool coordinates.

Table 4-1. Components Required for Tool Coordinates Definition

Components Description Unit

X Offset distance on the X axis of the mechanical mm
interface coordinates

Y Offset distance on the Y axis of the mechanical mm
interface coordinates

Z Offset distance on the Z axis of the mechanical mm
interface coordinates

RX Rotation angle around the X axis of the tool degree
coordinates

RY Rotation angle around the Y axis of the tool degree
coordinates

RZ Rotation angle around the Z axis of the tool degree
coordinates
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Operating procedure for tool definition

According to the procedure below, you may define arbitrary tool coordinates from the
teach pendant. In this example, TOOL1 is defined. The same procedure would apply to
TOOL2 through TOOLG3.

With this procedure, you may also display or modify the current tool coordinates.

B From the teach pendant

Step 1 1 On the extended screen of the teach pendant, press [Arm].

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

SHORT
cur,

[ Set |

»

‘ Program Arm | Yision 170 | OpePanel

The Current Robot Position window will appear as shown below.

Step 2 1| On the Current Robot Position window, press [Aux.].

M Y @ @ wm -sesa | Joint o Tl 1z

Current Robot Position

n & =T
P J T
2
% : —
J2 -
g N S
% -
J5 -
JB 0.00 " J6 —
Cancel: Close this window. )
[ A‘ Robot.| | Opehlode . Yar. | Speed.| Aux. |

The Auxiliary Functions (Arm) window will appear as shown in Step 3.
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Step 3| On the Auxiliary Functions (Arm) window, press [Tool.].

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Auxiliary Functions (firm)
. . e
A A A
Tool. Work. firea.
[F4] [F5] [FB]
£ | & N*
Config. Overload Ctrllog. Exec CAL
[F71 [F1e1 [F111 [F121]
Cancel: Exits S
[ A‘ | | | Tool . | Work . | fArea. |

The Define Tool Coordinates window will appear as shown below.

Step 4 || Select the X area of TOOL1 by using the cursor keys.
The X area of TOOL1 will become highlighted.
Then press [Change.].

Q @ Vs [?1 VM -6083D Joint. N9T0||7

Define Tool Coordinates

ToOL1 @.000000 0.000000 0.000000
o, 0. 0.
TooL2 ©.00000¢ 0.000000 0.900000
@. 0. 0.
Cancel | 0K ﬁ_
F5: Change the selection S
[ JaN ‘ Back | Next | Jump To | Change . |

The Define Tool Coordinates window can also be called up by pressing [Constant]
—([Teach/Playback Conditions]—{[Tool] from the top screen of the teach pendant.

The numeric keypad will appear as shown in Step 5.
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e e e e e e e e

Step 51 In the numeric keypad shown below, enter the desired offset distance on the X axis
with the numerical buttons

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

m Change Coordinates

Define Tool Coordinates 0
CLR [ BS N .
meri
i — umeric
TOOL1 0.000000 0.0 7 g 9 keypad
©.000000 0.¢
To0L2 0.000000 R e
9.000000 0.¢ 1 2 3
L] ] CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry S
® -~ |

M Y @ @ wm -sesa | Joint o Tl 1z

CLR| BS
TOOLL ©.00000¢ 0.¢ 7 8 g
@.000000 0.¢
T00L2 0.000000 o | 5| 8|
©.000000 0.¢ 1 9 3
1 ] CANCEL 0K
OK: Take in new entry, Cancel: Discard new entry )
° o | |

Step 6 Check the new entry (offset distance on the X axis), and then press the OK button.

The new entry will be entered into the X area of TOOL1 as shown below.

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Define Tool Coordinates

TOOL1 25.0000 0.000000 0.000000
0. 0. 0.
TooL2 ¢.000000 0.000000 0.000000
0. 0. 0.
Cancel | 0K
F5: Change the selection S

[ A‘ Back Next | Jump To | Change .
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Step 7| Repeat Steps 4 through 6 to enter offset values to the Y, Z, RX, RY, and RZ areas of
TOOL1.

Step 8| Press the OK button to finish the procedure of the tool coordinates definition.

Precautions when defining tool coordinates

(1) The CHANGETOOL statement will take effect only in a program that has gotten
robot control by successful execution of the TAKEARM statement.

Execution of the TAKEARM statement will initialize the tool coordinates definition
to TOOLO (default that is the same as settings for the mechanical interface
coordinates).

(2) From the step where CHANGETOOL statement is written in the programs, the
defined tool coordinates will take effect. The definition will remain valid up to the
step immediately preceding the step where new CHANGETOOL statement is
written.

(3) If no CHANGETOOL statement is written in a program, TOOLO (mechanical
interface coordinates) will apply.

(4) Once you select tool coordinates on the Select Operation Mode window called up
by the M-MOD key on the teach pendant, it will take effect in Tool mode until it will
be changed.

(5) If TOOL number used for running the robot to the object point and attitude differs
from TOOL number previously used in writing the current point and attitude, the
resulting position and attitude of the robot flange will become different from the
previous ones.

For example, when programming, if you have written the object point and attitude
using the APPROACH command in TOOLO and you insert TOOLnN (n is any of 1
through 63) in any step preceding the APPROACH command, then executing the
program brings the center of the robot flange to a different point and attitude than
those defined in TOOLO, depending upon the contents of those different tool
definitions.

(6) The tool coordinates definitions made in program execution and in Teach mode
are saved in the same memory location.

If you switch the operation mode from Auto to Teach mode, the tool coordinates
definition made in programming will remain in effect.

(7) You may at anytime check the current TOOL number in the status bar on the teach
pendant. Refer to p. 4-26.

(8) On the top screen of the teach pendant, only TOOL1 to TOOL9 are available.

For details about commands and tool definitions, refer to the PROGRAMMER'S
MANUAL (I) (T03), Section 12.1, "Motion Control, APPROACH" and Section 9.5, "Tool
Coordinates, TOOL." Also refer to Section 4.1.1, [2.7] Tool definition in this chapter.
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Sample program for switching defined tool coordinates

Execution of CHANGETOOL 0 will cancel the current tool coordinates definition and
restore the default TOOLO (mechanical interface coordinates).

TAKEARM statement automatically involves CHANGETOOL 0.

The figure below shows a sample program that switches the defined tool coordinates
from TOOL1 to TOOL2. End-effector 1 and End-effector 2 used in this program are
illustrated in Figures 4-17 and 4-18, respectively. The positional relationship between
the robot unit, End-effector 1, and End-effector 2 is assumed as shown in Figure 4-19.
End-effector 1 is placed at P1 and End-effector 2 is at P2.

PROGRAM TOOL Sample

'Defines TOOLA1.
'Defines TOOL2.

Tool 1, (O,
Tool 2, (O,

-49.7,
-65,

79.2, 45, 0, 0)
37.5, 90, 0, 0)
TakeArm 'Executes CHANGETOOLO automatically.
'Setting End-effector 1
Approach P, P1, 200
Move L, Pl
Set IO[104]

Depart P, 200
ChangeTool 1

. See Figure 4-19.
'Sets End-effector 1.

'Switches to TOOLA1.

'Releasing End-effector 1

ChangeTool 0
Approach P, P1, 200
Move L, Pl

Reset IO[104]
Depart P, 200

'Setting End-effector 2
Approach P, P2, 200
Move L, P2
Set IO[105]

Depart P, 200
ChangeTool 2

'Restores the default TOOLO.

'Releases End-effector 1.

'Sets End-effector 2.

'Switches to TOOL2.

. See Figure 4-20.

See Figure 4-21.

Figure 4-16. Switching the Defined Tool Coordinates
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.

Yt

Zt

)

Yt

Figure 4-17. End-effector 1

Figure 4-18. End-effector 2

In the sample program shown in Figure 4-16, End-effector 1 and End-effector 2 are

defined as TOOL1 and TOOLZ2, respectively.

Execution of TAKEARM automatically specifies TOOLO, so the robot will move to P1
(where End-effector 1 is placed) on the flange surface basis. As illustrated in Figure
4-19, End-effector 1 will be mounted by "Set 10 [104]." "Depart P,200" will make the
robot apart from P1 and CHANGETOOL 1 switches the tool coordinates from TOOLO

to TOOL1.

(DApproach
P,P1,200

@Movel,P1

Set10 [104
@set10 [0 ¥ 4ot P20

Ym

AP
N
Xm
Tool1 Zm
Xt Zt
Yt 7)1 P2
S
Xm K
Tool2 Zm
Xt Zt

Yt

Figure 4-19. Moving Path for Setting End-effector 1
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To replace End-effector 1 with End-effector 2, first release End-effector 1 as follows.

"CHANGETOOL 0" will switch the current tool coordinates from TOOL1 to TOOLO. As
shown in Figure 4-20, the robot will move to P1 on the flange surface basis and release
End-effector 1 at P1.

@Approach
P,P1,200

(®Depart P,200

@Movel,P1

@set10 [104]
Ym
SPT)P1
Xm |\
Tool1 Zm
Xt Zt Ym
Yt 87 P2
Xm K
Tool 2 Zm

Xt Zt

Yt

Figure 4-20. Moving Path for Releasing End-effector 1

As shown in Figure 4-21, in mechanical interface coordinates, the robot will move to P2
where End-effector 2 will be mounted. "Depart P,200" will make the robot apart from P2.
Then TOOLO will be switched to TOOL2.

o
o
®Approach E @Movel,P1
P,P1,200 o
o
o
o
Ym g
AP
S
Xm K
Tool1 Zm
@Depart P,200
Xt Zt Ym ®set 10 [104]
Yt R\ P2
<
Xm K
Tool 2 Zm

Xt Zt

Yt

Figure 4-21. Moving Path for Setting End-effector 2
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Displaying the current tool coordinates

The current tool coordinates are always shown in the status line of the extended

screen of the teach pendant in any of the operation modes (Auto, Individual, and Teach
modes).

Denotes TOOLO

M Y @ @ wm -sesa Joint W elT o| 1z

o)

Set |

[ A‘ Program Airm | Yision 170 | OpePanel
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[2.8] End-effector samples and their tool coordinates definitions

The figure below shows end-effector samples (chuck and other tools). Figure 4-23
shows their tool coordinate definitions.

A~D

40

N

37.5

65

79.2

Figure 4-22. End-effector Types and Their Coordinate Origins
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The chuck is mounted in parallel A The chuck is mounted in parallel B
with the orientation vector of the flange. with the orientation vector of the flange.
X=0 X=20
Y =0 Y =0
TZ = 40 TZ = 40
Yt RX = 0° | xt RX = 90°
RY = 0° RY = 0°
RZ = 0° Rz = 90°
7t Yt
The chuck is mounted at an angle of 45° C The chuck is mounted at right angles D
to the orientation vector of the flange. to the orientation vector of the flange.
X =20 X =0
=20 Y =0
TZ = 40 TZ = 40
RX = 90 RX = 90°
RY = 0 RY = Oo
RZ = 45° -
RZ =0
Yt
E F
™X =0
TY = -49.7
X=0 TZ = 79.2
Y = -65 RX = 45°
TZ = 31.5 RY = 0°
RX = 90° RZ = 0°
RY = 0°
RZ = 0°
Yt Zt
Figure 4-23. Tool Coordinates Definition Examples
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4.1.2 Interference Check Area

You can define an interference check area(s) to prevent the robot arm from interfering
with other devices or facilities.

The interference check area can be defined based on the base coordinates and work
coordinates shown below.

There are eight interference check areas (AREAQ to AREA7). The robot system uses
AREAO to AREAZ3 for setting up the origin point, so they are not available in PAC
programs. AREA4 to AREAY are available.

+Zb

i&“
\

< Work
K coordinates 2
+Yw2

Base coordinates

\ _
L= _

SS—
+Zw3 +Xb +Zw1
Work
- Work - )
K coordinates 3 K coordinates 1
+Yw1
+XW3 +Yw3 +Xw1

Figure 4-24. Work Coordinates and Base Coordinates
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[ 1] Notes on interference check area

(1) The center of the interference check area is always based on the base coordinates
(WORKO).

(2) Even if work coordinates are changed, the interference check area does not
change

WORK(1
A woRKO
Tool coordinate origin of WORK1

_______ Tool coordinate origin of WORKO

Interference check area

Interference check area

/

Z-axis

-
' e
1 -
-
-
-
-P '
-
-
- '
-
-
-

X-axis "] -

Figure 4-25. Interference Check Area
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[2] Setting the center, angle and range of area

Two procedures, 2-point teaching and direct value entry, are available for defining an
interference check area(s).

Defining an interference check area by 2-point teaching [AutoCalc]

You may define an interference check area(s) by teaching a work coordinates number
(where you want to set an interference check area) and two points—vertexes farthest
and nearest to the origin of the base coordinates.

Interference check area

Z-axis

Nearest vertex

Farthest vertex

ponent

X-axis .l

\
A
3
\
\
A}
\
!
\
\
\
1
\
Ay
Ay
\

Figure 4-26. Defining an Interference Check Area by 2-point Teaching
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Defining an interference check area by direct value entry [Change.]

You may define an interference check area by entering an area origin point (X, Y, and
Z) relative to the base coordinates, the rotation angles (Rx, Ry, and Rz) around the
X-axis, Y-axis, and Z-axis of the base coordinates, and the vector.

Interference check area

Z- axis

Vector component

-~
-
-
-
-

X component .

X- axis

Figure 4-27. Defining an Interference Check Area by Direct Value Entry
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[3] Defining an interference check area by 2-point teaching

On the extended screen of the teach pendant, press [Arm].

Step 1

Press [Aux.] in the Current Robot Position window.

Step 2

In the Auxiliary Functions (Arm) window, press [Area], and the Define Area window
appears as shown below.

M g @ 0w eewo

| Joint o T ol 12

Define firea

frea ol 1H 2H

sl 4sH SH

sl 7H

0.000000

©.000000

AREA® Inactive 0.000000

a.

0.

0.000000

9.000000

[

@:Disable

Cancel | 0K

o)

AutoCalc| Change. | Activate

The Interference area automatic generation window appears as shown below.

Step 4

M @ @ 0w sexn | Joint waTol 12

HE

Interference area automatic generation L[Area @]

Hork®

Po
P&

X/RX/DX

Y/RY/DY

Z/RZ/DZ

650.80¢

©.000000

409.900

©.000000

©.000000

©.000000

©.000000

©.000000

©.000000

Cancel | OK |

o)

OK: Exit with saving

To set the reference work coordinates number (to be used for defining an
interference check area) and unassigned position variable names to be used for
farthest and nearest vertexes, select "Work coordinate," "Interference area vertex
1," or "Interference area vertex 2," respectively, by using the cursor keys and then
press [Change.].

F5: Change the selection.

Change .

.A‘

Step 3
2}
0.000000
212
F5: Change the selection
[ A‘ Back Next | Jump To

Select the desired work coordinates using the cursor keys, and then press
[AutoCalc].
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Step 51 The numeric keypad will appear as shown below. Enter the desired number and two
position variable names to the "Work coordinate," "Interference area vertex 1," and
"Interference area vertex 2," respectively.

MG o B w ees | Joant woT o 1z

HAN

Interference area automatic ger

F Work coordinate
CLR| BS
ARE 7 8 g
X/RY DX ¥/RY DY
| 650 .000 @.000000 4 5 6
| @.000000 0.
o | ©.000000 ©.000000 1 2 3
Canc ] CANCEL 0K
OK: Take in new entry, Cancel: Discard new entry )
° o | |

NOTE: For base coordinates, enter 0 to the "Work coordinate."

Step 6 Call up the Position Variables assignment window ([Arm]—[Var.]—[Position]) shown
below.

In the Position Variables assignment window, assign the value of the robot arm
position to be taught to each of the two position variables you have entered for
vertexes farthest and nearest to the origin of the base coordinates in Step 5.

(1) Place the cursor on the position variables set for 2-point teaching.

(2) In Manual mode, move the tool end of the robot arm to the teaching point.

(3) Press [Get Pos.] in order to read in the current position of the tool end to the
selected position variable.

(4) Carry out (1) through (3) above for each of the farthest and nearest vertexes.

M Y @ @ wm -sesa | Joint o Tl 1z

Position Yariables [ 1601
Po 650 .0008 200 .,0000 200 .0000
0.0000000 180.0000 0.0000000
Lefty/Above NonFlip/Sng FIG 5
P1 8500008 500, 0600 56d .0000
0.0000000 180.0000 0.0000000
Lefty/Above NonFlip/Sng FIG 5
F5: Change the selection, F6: Gets the current pos. M)
[ A‘ Back Next | Jump To Hove | Change. | Get Pos.

NOTE - Define an interface check area after defining tool coordinates and work
coordinates.
* Before teaching the nearest and farthest vertexes, set the Manual mode in
the work coordinates of the reference work coordinated number.
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Step 7

Press the Cancel button twice to return to the Interference area automatic
generation window.

At the bottom of the Interference area automatic generation window, the defined
interference check area is displayed. If its values are satisfactory, press the OK
button; if not, press the Cancel button.

Step 8

@ @ 7l @ |Joint NOT0| 1%

HAN

¥M  -6083D

Interference area automatic generation Lfirea @1

F
| Hork@

Step 9

X/RX/DX

Y/RY/DY

Z/RZ/DZ

750.00¢

350.000¢

400.000 ]

©.000000

©.000000

©.000000

159.90¢

209.900

109,000

Cancel | 0K | I

o)

F5: Change the selection, OK: Exit with saving

¢ .| I |

NOTE: The center of the interference check area is always based on the base
coordinates (Work0). Therefore, the calculated center of position is not the center of
the specified work coordinates.

Change.

If you press the OK button in Step 8, the defined interference check area values will
be entered into the target interference check area.

| Joint o T ol 12

M g @ 0w eewo

Define firea
frea ol 1l °H :H +H sH cH 7H
AREA? Inactive 750.900 350.900 490 .000
0. 0. 0.
106.000 156.900 200.000
212 1 @:Disable
Cancel | 0K
F5: Change the selection @swﬂr)
[ A‘ Back Next | Jump To | AutoCalc| Change. | Activate
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[4] Defining an interference check area by direct value entry

On the extended screen of the teach pendant, press [Arm].

Step 1

Press [Aux.] in the Current Robot Position window

Press [Area] in the Auxiliary Functions (Arm) window.
The Define Area window appears.

Select an interference check area to be defined using the cursor keys.

Step 4| Press [Change.] in the Define Area window.

The numeric keypad will appear as shown below.

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

m Change Coordinates

Define firea 350
frea ol 1l °H cH

AREAL Tnactive IR 0.0 7 | 8| 9

0.000000 0.9
0.000000 R N L
213

1 2 3

L] ] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry S
® -~

Using the numeric keypad, enter the desired numerical values. After checking the
entered values, press the OK button.

Step 5
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[S] Making the defined interference check areas active or
inactive

There are eight interference check areas AREAO to AREA7Y. Select areas to be used
from AREA4 to AREA7 according to the procedure given below. (AREAO to AREA3 are
reserved for the system.)

If you make many defined interference check areas active, the sampling interval will
become long, resulting in delayed detection. Only the necessary areas should be
made active.

TIP: The sampling interval of the interference check areas can be shortened by setting
the "400 High-resolution area" in the User Preferences window to "Enable: 1."
The interval can be shortened down to approximately 1/8.

Operating procedure
B From the teach pendant

Step 1 | On the extended screen of the teach pendant, press [Arm].

Step 2| Press[Aux.] in the Current Robot Position window.

Step 3| Press [Area.] in the Auxiliary Functions (Arm) window, and the following window will
appear.

Mg © @ w e Joint W o T ol 12

Define fArea

frea ¢l 1 2H 3H 4H sH cH H

AREA? Inactive H 900000 @.000000 ©.000000
0. 2.
[

@,
@. @,
Q @ @:Disable

Cancel | 0K

F5: Change the selection @su%n””

@ Fiy ‘ Back AutoCalc Activate

Next | Junp To Change.
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Step 4 || Call up the defined interference check area to be modified with the cursor keys as
shown below.

M 5 @ w eesd Joint W0 T 6] 1z

HAN

Define fArea

firea ¢l 1H 2H :H <40 SH cH H

AREA3 Inactive 0.000000 0.900000 9.000000
0. 8. a.
0. 0. Q.
@ [ @:Disable
Cancel | OK
F5: Change the selection )

[ A‘ Back Next | Jump To | AutoCalc| Change. | Activate

Then press [Activate], and the Interference Area Detection Setting window will
appear as shown below.

Step 51 Select Inactive or Active (in this example, select Active), then press the OK button.

M Y @ § w -eesa | Joint o Tl 1%

Interference fArea Detection
AREA: (" Inactive pooeo
o A 00000
| - ctive
o000
able
Cancel | 0K
OK
T
OK: Exit with saving G
° - I I R

The screen will return to the Define Area window as shown on the next page.
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Step 6 The new setting (in this example, AREA 3 Active) will appear and the color of the
square indicator for that setting will change (in this example, the indicator for Area 3
turns green).

Meaning of the square indicator color Green: Active
Black: Inactive

HAN

MG o B w ees | Joant woT o 1z

Define fArea
frea ol 1H 2H 3B 48 s5H ol 7H
AREA3  Active 0.000000 0.900000 9.000000
0. 8. a.
0. 0. Q.
0 [} 9:Disable
Cancel | OK
F5: Change the selection )
[ A‘ Back | Next | Jump To | AutoCalc| Change. | Activate

Press the OK button.
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[ 6] Turning the specified I/O signal(s) on or off at the detection
of area interference

If you make the following signal setting, the controller will turn the specified signal(s) on
when the origin of the tool coordinates enters interference check area(s) defined and
made active.

NOTE: Be careful when specifying I/O signal numbers. If you set a wrong I/O signal(s),
the wrong signal will come ON when the origin of the tool coordinates enters
interference check areas.

Operating procedure
B From the teach pendant

Step 1 I On the extended screen of the teach pendant, press [Arm].

Press [Aux.] in the Current Robot Position window.

Step 2
Press [Area.] in the Auxiliary Functions (Arm) window.

Step 3

Call up the defined interference check area to be modified with the cursor keys.

Step 4

M Y @ @ wm -sesa | Joint o Tl 1z

Define fArea

firea ¢l 1H 2H :H <40 SH cH H

AREAS Inactive 0.000000 0.000000 9.000000
0. 0. 0.
0. 0. 0.

n [} 9:Disable

Cancel | OK

F5: Change the selection )

[ A‘ Back | Next | Jump To

AutoCalc| Change. | Activate

Then press [Change.]. The numeric keypad will appear as shown on the next page.

Step 5| In the Define Area window, select an entry field in the 1st column of the bottom line.
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Step 6 From the numeric keypad, enter the desired value, and then press the OK button.

If no I/O output is required, enter "-1."

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

m Change Output I/0 Number

Define firea 110

frea ol 1H 2H 3H
CLR| BS
AREA2 Tnactive |  ©.000000 0.6 72| s | g
0.000000 8.0
0.000000 pe 1] 5| 6

__ N . (e

] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry S
® -~

Step 7 I The new setting will appear in the selected entry field. Press the OK button.

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Define firea

frea ol 1l °H :H +H sH cH 7H
AREN3 Inactive 2. 0. Q.
0. 0. 0.
0.000000 0.000000 0.000000
[} @:Disable
Cancel | 0K
F5: Change the selection S

AutoCalc Activate

[ A‘ Back Next | Jump To Change .
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[ 7] Specifying a position variable name to which the current
position value will be assigned at the detection of area
interference

You may specify the name of a position variable to which the current position value will
be assigned the moment the origin of the tool coordinates enters the interference
check area.

NOTE: Be careful when specifying a position variable name(s). If you specify a wrong
variable name(s), the value of the specified position variable will be changed when the
origin of the tool coordinates enters the interference check area.

Operating procedure
B From the teach pendant

Step 1 I On the extended screen of the teach pendant, press [Arm].
Step 2 I Press [Aux.] in the Current Robot Position window.
Step 3I Press [Area.] in the Auxiliary Functions (Arm) window.

Step 4I Call up the defined interference check area to be modified with the cursor keys.

Step 51 Inthe Define Area window, select an entry field in the 3rd column of the bottom line.

Mg © @ w e | Joint ool 12

Define fArea

frea ¢l 1 2H 3H 4H sH cH H

AREA3 Inactive 9.000000 @.000000 ©.000000
0. 2. 0.
0. °. 0

Cancel | 0K

SHORT

F5: Change the selection @ cur

@ A‘ Back | Next | Jump To [ AutoCalc| Change.| Activate

Then press [Change.]. The numeric keypad will appear as shown on the next page.
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Step 6 From the numeric keypad, enter the desired position variable name, and then press
the OK button.

MG o B w ees | Joant woT o 1z

HAN

Change Pos Yariable No.

Define fArea 10
frea ol 1H 2H cH
CLR [ BS
AREA3 Inactive 0.000000 0.9 7 8 g
0.000000 0.9
0.006000 o0 4] 5|8
¢ 1 2 8
_ o | cence | oK ﬂ'—
OK: Take in new entry, Cancel: Discard new entry )
° o | |

Step 7 I The new setting will appear in the selected entry field. Press the OK button.

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Define firea

Area ol 1M M :H «H -H cH ‘H
AREA3 Inactive 0. 0. 0.
0. 0. a.
0.000000 0.900000 9.000000
. I
Cancel | 0K
F5: Change the selection S
[ A‘ Back Next | Jump To | AutoCalc| Change. | Activate
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[ 8] Interpreting a detected area interference as an error

The moment the origin of the tool coordinates interferes with the active interference
area, the system can detect it as an error and cut the motor power off to prevent the
arm from proceeding into the area further.

You can choose any of the following items on the Error Display on Area Interference
window.

The system will

Items detect it as an error Error signal output
when:
0: Disable (inside) No
1: Enable (inside) The robot arm Yes

invades the defined

2: Enable+ManMv (inside) Yes (You may switch to

area. Manual mode and operate the
robot manually for recovery.)
3: Disable (outside) No
4: Enable (outside) The robot arm exits Yes

from the defined

area. Yes (You may switch to

Manual mode and operate the
robot manually for recovery.)

5: Enable+ManMyv (outside)

Access: [ExtScrn]—[Arm]—[Aux.]—[Area.]

M ¢ @ @ wm sesn | Joint Weo T o 1%

Error Display on frea Interference

7l

@:Disable (inside)

ARES peooee
1:Enable (inside)
peooee

2:Enabl+Mantly {inside) paeeoo

OK

—— |3:Disable (outside)

Cancel | 0K |

OK: Exit with saving b

° - IR [ I

NOTES

(1) Once an area interference error occurs, the system cuts off the motor power so
that the origin of the tool coordinates remains in the area. If you attempt to turn the
motor power on under this state, an error will occur again and the motor power will
be cut off. You need to disable the error detection, turn the motor power on, move
the origin of the tool coordinates out of the area by manual operation, and then
enable the error detection again.

(2) In Version 1.8 or later, if you set up any of items 3 through 5 (Detection when the
robot arm exits from the defined area) for two check areas or more concurrently,
then the system will interpret the overlapped area only as a motion space. If no
overlapped area exists, the robot cannot run, so you need to modify the settings.

(3) When enabling interference check areas overlapped, refer to the precautions on
the next page.
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B Precautions in enabling interference check areas overlapped

Enabling interference check areas overlapped and assigning an area output signal
having the same number to those areas makes only the first invaded interference
check area effective.

NOTES
(1) Leaving an area and entering the adjoining area that overlaps the first one does
not output an area interference error signal.

(2) There are no problems as long as an area output signal having the same number
is not double assigned to interference check areas.

(3) There are no problems as long as interference check areas are not overlapped.

Description

The following describes the area signal output state resulting from these conditions--
interference check areas overlapped and the same output port specified for their signal
outputs.

L Arm 3D View
X ¥ z RX RY RZ FIc 2o
TypeP 9272 32337 2453 18000 000 500

Area Output Number

=

booooaoR
el

85
=]
oeo B8N

ocBoBo 2
o
=
o]
b 2
coocd8R

o MEEEBEMS ;|

Viewed from B

Arm motion examples

Pattern Pattern 1 Pattern 2 Pattern 3
[ T - " T [ T
T < ' | 0
Viewed from A bl el Hli el Rl il
=== T 1= T === 1
N 1 ) 1
Viewed from B || l———T———> - - o |, 1 »
b o oo b - - B o o= -
|
S Al th
Symbol 1 1 Area 0 D Area 1 B—>» Ampa
f=-- (Start point) (End point)

Area signal output state by patterns

Pattern 1 Entering Area 0 turns the output signal ON. Leaving Area 0 turns it OFF. In
the figure above, the origin of the tool coordinates has left Area 0 and is now
staying in Area 1. Turning the motor power off and on in this state keeps the
output signal OFF relating to Area 0. However, staying in Area 1 is detected
so that the output signal relating to Area 1 is turned ON.

Pattern 2 | Entering Area 1 turns the output signal ON. Leaving Area 1 turns it OFF.

Pattern 3 | Entering Area 0 turns the output signal ON. Leaving Area 0 turns it OFF. If
the origin of the tool coordinates enters an overlapped plane of two
interference check areas, the output signal assigned to the area from which
the origin first exits will be enabled.
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The following procedure specifies whether or not to detect the invasion to the
interference check area(s) as an error.

B Operating procedure for area interference error detection

Step 1 1 On the extended screen of the teach pendant, press [Arm].
Step 2 || Press [Aux.] in the Current Robot Position window.
Step 3| Press [Area.] in the Auxiliary Functions (Arm) window.

Step 4I Call up the defined interference check area to be modified with the cursor keys.

Step 51 Inthe Define Area window, select an entry field in the rightmost column of the bottom
line.

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Define firea

frea ol 1l °H :H +H sH cH 7H
AREN3 Inactive 2. 0. Q.
0. 0. 0.

0.000000 0.000000 0.000000

] [} @:Disable —
Cancel | 0K
F5: Change the selection S

AutoCalc| Change. | Activate

[ A‘ Back Next | Jump To

Then press [Change.]. The error detection disable/enable screen will appear as
shown on the next page.
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Step 6| Select Enable (or Disable), and then press the OK button.

HAN

MG o B w ees | Joant woT o 1z

Error Display on firea Interference -

@ firea Interference Output 7l

o i

{™ @:Disable
ARER: peood
(@ 1:Enable boooo
 — ™ 2:Enabl+Mantv pooee
Cancel | OK K
OK: Exit with saving )

® -~

Step 7 | The new setting will appear in the selected entry field. Press the OK button.

gg. @ Vs [?1 VM -6083D |Joint N0T0||7

Define firea

frea ol 1M M sH sH sH cH /H
AREN3 Inactive 2. 0. Q.
0. 0. a.
0.000000 0.900000 9.000000
0 0 1:Enable
Cancel | 0K
F5: Change the selection S
[ A‘ Back Next | Jump To | AutoCalc| Change. | Activate
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[9] Defining an interference check area in WINCAPSIII

AREAO to AREAZ3 are reserved for the system and not available to users.
Step 1 || Start WINCAPSIII and log on as a Programmer.
Open the project of the target robot.

Choose View | Tool/Work/Area Settings to display the Area window shown below.

Jump
No ¥ z] m¢| my| Rz| o] ov] Dz| 10| Pos| Ewor|Enabef[4]
oi 3000 30 20 0 O o o 10 10 s0 3 -1 D [
1| 40 250 200 o o g dEm wm| & a1 o 1
2l o o o o o o o o o] Y o o
3 o o o o o o o o CIEN o o
4 D o o o o o o o o] ] - o o
s o o o o o o o o GIE o of .
Twpe I | Type P | Twpe J | Area

Step 2 || Specify the interference check area related parameters for each area.
-X, Y, Z: Origin of the interference check area
- RX'RY, RZ: Rotation angles of the interference check area
- DX, DY, DZ: Vectors of the interference check area

- 10:  Number of an 1/O signal that is turned ON when the origin of the tool
coordinates invades the interference check area.

- POS: Number of a position variable (global variable) to which the position
value of the end-of-arm tooling should be assigned the moment the
origin of the tool coordinates invades the area.

- ERR: Specify whether or not to interpret a detected area interference as an
error. (0: Do not interpret as an error, 1: Interpret as an error)

- ENABLE: Specify whether or not to detect an area interference.
(0: Do not detect, 1: Detect)

Step 3| After completion of data entry, choose Connect | Transfer data to transfer the area
data to the robot controller.

WINCAPS I

Cantraller

4-48

@ Local data 'VS6377G-081127"
=

w-] arameter

[ Ox& controler '10.8.102.128'
El

=[] Pragram [JE3 Program
- []L3) Source file - [JL3 Source file

[[JJ Executahle file | Map file [ Executable fie | Map file
@[ ]é@ variable w- [ variable
=[] Toal § work | Area -4 Tool [ work f Area

[d@ Tool ®-[J=] Log

[Cla@ wiork @[] Parameter

@

The area data received by the robot controller takes effect immediately.
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[ 10 ] Escaping from the interference check area

If the robot enters the interference check area, errors of entering prohibited area will
occur. If you set [2: Enable +ManMv] in the interference check area setting, then you
may move the robot out of the interference check area from the teach pendant or the
mini-pendant in the cases marked with "Available" in the table below.

Operation
Mode
Motor ON Manual key | Variable shift | Motor lock Direct
Manual Available Available N/A Available N/A
Teach check N/A - N/A N/A -
Internal auto N/A - - N/A -
External auto N/A - - N/A -

Setting [2:Enable + ManMyv]

On the extended screen of the teach pendant, press [Arm].

Step 1
Step 2 Press [Aux.] in the Current Robot Position window.
In the Auxiliary Functions (Arm) window, press [Areal].

Step 3

Step 4

Using the cursor keys, select the area to be changed.

¥M  -6083D

) ¥ @ A | Joint o To 12

Define fArea

firea ¢l 1H 2H :H <40 SH cH H

AREAL Inactive 0.000000 0.000000 9.000000
0. 0. 0.

2. 8. Q.
9:Disable

Cancel | OK

9 9

o)

Activate

F5: Change the selection

AutoCalc| Change.

[ A‘ Back Next | Jump To

Step 5‘ Select the rightmost column of the table. Press [Change.].
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Step 6 || Select [2: Enable+ManMv] and press OK.

HAN

MG o B w ees | Joant woT o 1z

Error Display on firea Interference

@ firea Interference Output 7l

o i

{™ @:Disable
AREA PO00d
(" 1:Enable boooo
 — (@ 2:Enabl+Manhv pooee
Cancel | OK | 0K
OK: Exit with saving ﬁfﬁ“%ﬁ)

® -~

Step 7 I You can change all the settings in the window for values you want. If you change any
of them, confirm them and press OK.

M Y @ @ wm -sesa | Joint o Tl 1z

Define fArea
frea ol 1M 2H 3H 48 sH ol 7H
AREAL Inactive 0.000000 0.900000 9.000000
0. 8. a.
0. 0. Q.
0 [} 2:Enabl+Manbly
Cancel | OK
F5: Change the selection )
[ A‘ Back | Next | Jump To | AutoCalc| Change. | Activate
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Escaping procedure

Step 1 | Error will occur when the robot enters the interference area.

Interference @ Position of the robot end

Area

Step 2 I On the operation panel, turn the mode selector switch to the TEACH position.

=
MAN._TEACH
/7NN

o= N
auto| ;‘\(\Z”/ ) | OFF
-

!

Step 3 Move the robot outside the interference area.

~\>‘

f

Interference
Area

@ Position of the robot end

Note 1. Move the robot in the direction away from the interference point, although
robots can move to the position anywhere commanded.

Note 2. If the robot enters an area of interference again, Error 2490-2497 (Prohibited
area 0 - 7) will reoccur.

Note 3. If the areas of interference overlap, as shown in the figure below, error occurs
first upon the robot end starting within the area 1 enters in the area 2. However, you
can avoid this by aid of the method given above.

\‘L. 2
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4.1.3 Figures of the Shoulder, Elbow, and Wrist
[1] Available 32 Figures

A 6-axis robot can take different figures for its shoulder, elbow, wrist, 6th axis, and 4th
axis for a single point and attitude (X, Y, Z, RX, RY, and RZ) at the end of the
end-effector.

Figures 4-28 through 4-32 show how the robot can take different figures for its shoulder,
elbow, wrist, 6th axis, and 4th axis, respectively.

Combining these different figures allows the robot to take 32 different figures for its
single position and attitude, as listed in Table 4-2.

Figure 4-33 shows examples of eight possible combinations of the shoulder, elbow,
and wrist figures in 6-axis robots.

Table 4-2. Available Figures

Value | 4th-Axis Figure 6th-Axis Figure Wrist Figure | Elbow Figure | Shoulder Figure
0 SINGLE 4 SINGLE FLIP ABOVE RIGHTY
SINGLE 4 SINGLE FLIP ABOVE LEFTY
2 SINGLE 4 SINGLE FLIP BELOW RIGHTY
3 SINGLE 4 SINGLE FLIP BELOW LEFTY
4 SINGLE 4 SINGLE NONFLIP ABOVE RIGHTY
5 SINGLE 4 SINGLE NONFLIP ABOVE LEFTY
6 SINGLE 4 SINGLE NONFLIP BELOW RIGHTY
7 SINGLE 4 SINGLE NONFLIP BELOW LEFTY
8 SINGLE 4 DOUBLE FLIP ABOVE RIGHTY
9 SINGLE 4 DOUBLE FLIP ABOVE LEFTY
10 SINGLE 4 DOUBLE FLIP BELOW RIGHTY
11 SINGLE 4 DOUBLE FLIP BELOW LEFTY
12 SINGLE 4 DOUBLE NONFLIP ABOVE RIGHTY
13 SINGLE 4 DOUBLE NONFLIP ABOVE LEFTY
14 SINGLE 4 DOUBLE NONFLIP BELOW RIGHTY
15 SINGLE 4 DOUBLE NONFLIP BELOW LEFTY
16 DOUBLE 4 SINGLE FLIP ABOVE RIGHTY
17 DOUBLE 4 SINGLE FLIP ABOVE LEFTY
18 DOUBLE 4 SINGLE FLIP BELOW RIGHTY
19 DOUBLE 4 SINGLE FLIP BELOW LEFTY
20 DOUBLE 4 SINGLE NONFLIP ABOVE RIGHTY
21 DOUBLE 4 SINGLE NONFLIP ABOVE LEFTY
22 DOUBLE 4 SINGLE NONFLIP BELOW RIGHTY
23 DOUBLE 4 SINGLE NONFLIP BELOW LEFTY
24 DOUBLE 4 DOUBLE FLIP ABOVE RIGHTY
25 DOUBLE 4 DOUBLE FLIP ABOVE LEFTY
26 DOUBLE 4 DOUBLE FLIP BELOW RIGHTY
27 DOUBLE 4 DOUBLE FLIP BELOW LEFTY
28 DOUBLE 4 DOUBLE NONFLIP ABOVE RIGHTY
29 DOUBLE 4 DOUBLE NONFLIP ABOVE LEFTY
30 DOUBLE 4 DOUBLE NONFLIP BELOW RIGHTY
31 DOUBLE 4 DOUBLE NONFLIP BELOW LEFTY
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(1) Shoulder figure

A shoulder figure is defined by a set of the values of the 1st-, 2nd-, and 3rd-axis
components.

The robot can take two different shoulder figures--Left-handed (LEFTY) and
Right-handed (RIGHTY).

Ji

LEFTY RIGHTY

Figure 4-28. Shoulder Figure

(2) Elbow figure
An elbow figure is defined by a set of the values of the 2nd- and 3rd-axis components.

The robot can take two different elbow figures--Over-handed (ABOVE) and
Under-handed (BELOW).

J1

ABOVE BELOW

Figure 4-29. Elbow Figure
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(3) Wrist figure
A wrist figure is defined by a set of the values of the 4th- and 5th-axis components.

The robot can take two different shoulder figures--Normal (NONFLIP) and Reversed
(FLIP). The NONFLIP figure refers to a figure of the robot whose 4th axis is turned by
180 degrees without changing the wrist figure.

J4 J4

NONFLIP FLIP

Figure 4-30. Wrist Figure

(4) 6th-axis figure
A 6th-axis figure is defined by the value of the 6th-axis component.

The robot can take two different 6th-axis figures--SINGLE and DOUBLE. If the 6th axis
rotates by -180°<66<180° in mechanical interface coordinates, the figure is SINGLE; if
it rotates by 180°<66<360° or -360°<66<-180°, the figure is DOUBLE.

The robot takes quite different figures when 66 is 180° or 181°. Take special care when
changing any position data fort the 6th-axis figure. For example, supposing that you
want to change the 6th-axis figure at 66=181°, the robot will take the 6th-axis figure at
06=-179° if you make no figure modification.

Y

\\\<‘ 5H7

!

DOUBLE

DOUBLE
-180°

SINGLE

Figure 4-31. 6th-Axis Figure



Chapter 4 General Introduction to Coordinates and Figures
_________________________________________________________________________________________________________|

(5) 4th-axis figure
The 4th-axis figure is defined by the value of the 4th-axis component.

The robot can take two different 4th-axis figures--SINGLE 4 and DOUBLE 4. If the 4th
axis rotates by -180°<64<180° in mechanical interface coordinates, the figure is
SINGLE 4; if it rotates by 180°<64<185° or -185°<04<-180°, the figure is DOUBLE 4.

The robot takes quite different figures when 64 is 180° or 181°. Take special care when
changing any position data fort the 6th-axis figure. For example, supposing that you
want to change the 4th-axis figure at 64=181°, the robot will take the 4th-axis figure at
04=-179° if you make no figure modification.

J4 =178° SINGLE 4

J4 =-182° DOUBLE 4

Figure 4-32. 4th-Axis Figure
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Figure-1
LEFTY, ABOVE, and NONFLIP

Figure-2
LEFTY, ABOVE, and FLIP

Figure-3
LEFTY, BELOW, and NONFLIP

o

Figure-4
LEFTY, BELOW, and FLIP

TN

Figure-5
RIGHTY, ABOVE, and NONFLIP

Figure-6
RIGHTY, ABOVE, and FLIP

Figure-7
RIGHTY, BELOW, and NONFLIP

< l

|
El

Figure-8
RIGHTY, BELOW, and FLIP

Figure 4-33. Possible Combinations of Robot Shoulder, Elbow, and Wrist Figures
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/M CAUTION: When carrying out a command with CP control, if the robot figures at the
start point differ from those saved in programming or teaching, be sure to check
beforehand that no part of the robot will interfere with the surrounding equipment or
facilities. This is because each joint of the robot will take currently suitable motions
depending upon the current figures to make the tip of the end-effector reach an object
point even if the robot position and attitude at the start point are the same as those in
programming or teaching. However, the path of the end-effector is virtually the same
although the figures may be different.

J3 (ABOVE)

Point A Point B

Ji

J3 (BELOW)

CAUTION: All of the 32 different figures may not be applicable to every position and
attitude of the robot due to the robot structure. In some cases, only the
LEFTY/ABOVE/NONFLIP figure may be applicable depending upon point and attitude.
(In almost of all practical cases, the robot may not take all of the logically possible
figures, but only two figures are possible--LEFTY/ABOVE/NONFLIP and
LEFTY/ABOVE/FLIP. For the 4th-axis figure, the robot will take SINGLE 4.)
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[2] Boundaries of Robot Figures

This section describes the boundary of each of the robot shoulder, elbow, wrist, and
6th-axis figures.

When judging the boundaries of the robot shoulder, elbow, and wrist, the system uses
intersection point Pw of the two rotary axes of the 5th and 6th axes, as illustrated in
Figure 4-34.

Wiring and piping for hand

5th axis of rotation
Arm surface

Bth axis of rotation

Figure 4-34. Location of Pw

A boundary point in figures is called a singular point.

Any path defined by commands with CP control (e.g., MOVE, APPROACH, and
DEPART) should not run through the vicinity of the singular point. Refer to the
PROGRAMMER'S MANUAL (I) (T03), Section 3.3, "Interpolation Control." If the path
runs through the vicinity of the singular point, the robot will issue ERROR6080s
(Overspeed) or ERROR6070s (Over software motion limit) and then stop.
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(1) LEFTY/RIGHTY (Shoulder figure)
The rotary axis of the 1st axis is defined as the boundary between LEFTY and RIGHTY.

When viewed from the normal line on the side of the arm link, if point Pw exists in the
left-hand side of the rotary axis of the 1st axis, the figure is LEFTY; if point Pw exists in
the right-hand side, it is RIGHTY. In Figure 4-35, the boundary is drawn with alternate
long and short dash lines.

NOTE: If point Pw exists on the rotary axis of the 1st axis, that is, on the boundary
between LEFTY and RIGHTY, then it is called a singular point.

\
LEFTY A&~ RIGHTY

|

Arm surface

Figure 4-35. Boundary between LEFTY and RIGHTY
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(2) ABOVE/BELOW (Elbow figure)

The centerline of the arm link (connecting the shoulder with elbow) is defined as the
boundary between ABOVE and BELOW.

If point Pw exists in the + side of the centerline, the figure is ABOVE; if point Pw exists
in the -side, it is BELOW. In Figures 4-36 and 4-37, the boundary is drawn with
alternate long and short dash lines.

Arm centerline

Arm centerline

Figure 4-37. Boundary between ABOVE and BELOW for RIGHTY
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(3) FLIP/NONFLIP (Wrist figure)
The rotary axis of the 4th axis is defined as the boundary between FLIP and NONFLIP.

If the normal line on the flange surface tilts up the rotary axis of the 4th axis, the figure
is FLIP; if it tits down the rotary axis, it is NONFLIP. In Figures 4-38 and 4-39, the
boundary is drawn with alternate long and short dash lines.

FLIP

r ——
x/%ﬁivlﬁ/ N~
NONFLIP

Orientation of
flange surface

4th axis of
rotation

Orientation of
flange surface

4th axis of
rotation

Figure 4-39. Boundary between FLIP and NONFLIP for RIGHTY

4-61



4-62

(4) SINGLE/DOUBLE (6th-axis figure)

If the rotation angle (66) of the 6th axis is within the range of -180°<66<180° around the
Z axis in mechanical interface coordinates, the figure is SINGLE; if it is within the range
of 180°<66<360° or -360°<06<-180°, the figure is DOUBLE. Boundaries exist at -180°

and +180°.

\“ 5H7

DOUBLE

)

DOUBLE

Boundary -180°

Boundary

SINGLE

Figure 4-40. Boundary between SINGLE and DOUBLE



Chapter 4 General Introduction to Coordinates and Figures

4.2 Coordinates, Interference Check Area,
and Figures in 4-axis Robots

4.2.1 Coordinates

This section describes the coordinates required for correct handling of the robot.
[1] Base coordinates

[1.1] Base (world) coordinates and work coordinates

The base coordinates are so-called world coordinates which refer to 3-dimensional
Cartesian coordinates whose origin is at the center of the robot basement. It has
components Xb, Yb, and Zb which are identical with X, Y, and Z in X-Y mode explained
in Section 3.2.1 "Teaching the Robot," [ 2 ] X-Y mode.

Work coordinates are 3-dimensional Cartesian coordinates defined for each operation
space of workpiece. The origin can be anywhere and it lies at a corner of the
rectangular parallelepiped envelope of an object workpiece as shown below. Work
coordinates are expressed by the coordinate origin (X, Y, Z) corresponding to the base
coordinates and the angles of rotation (Rx, Ry, Rz) around X, Y and Z axes of base
coordinates.

If work coordinates are not defined, base coordinates go into effect.

Work coordinates can be configured only on the extended screen. Once configured,
they affect robot motions in X-Y mode even after the controller exits from the extended
screen.

- Work coordinates 2
K
+Yw2

+Zw3 +Zw1

‘VWOrk coordinates 3 K—— Work coordinates 1
+Yw1

EXw3 +Yw3 +Xw1

Figure 4-41. Base Coordinates and Work Coordinates
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[1.2] Position data

Position data refers to a set of data which includes five components of base
coordinates. Of these five components, three are robot flange center coordinates (the
end-effector tip coordinates if an end-effector is defined) and two are current robot
attitude components, as shown below.

Position data allows you to represent the current position of the robot flange center and
object points.

Position data :

X —
Y ———— Coordinate values — Defines the position of the robot flange center or
(in mm) the end-effector center.
Z — |
T Rotation angle (in degree)
— Defines the robot attitude.
FIG Figure (Value: 0 or 1)

4-64

Figure 4-42. Components of Position Data

Asetof X, Y, and Z coordinate values represents the position of the robot flange center
(or tip of the end-effector if defined) expressed in base coordinates (Xb, Yb, and Zb) in
units of mm.

The rotation angle expressed by T refers to an angle formed by the X axis of the
TOOLO coordinates and the Xb axis of the base coordinates. The angle is expressed in
units of degree.

Figure represented by FIG value refers to a figure of robot arm joints. It is explained in
Section 4.2.3, "Shoulder Figure."
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[1.3] Defining work coordinates

Two procedures, 3-point teaching and direct value entry, are available for defining work
coordinates.

Defining work coordinates by 3-point teaching
[Arm]—[Aux.]—[Work]—[AutoCalc] from the extended screen

In this method coordinates are created by teaching three points, namely, the origin of
work coordinates, a point on X-axis and a point on X-Y plane.

For the operating procedure, refer to "m Defining work coordinates by 3-point teaching”

on page 4-5.
Zw
Hand of robot
Work coordinate origin
Yw
Xw \
\
Point on X axis Point on X-Y plane

Defining work coordinates by direct value entry
[Arm]—[Aux.]—[Work]—[Change.] from the extended screen

Enter the coordinate origin (X, Y, Z) corresponding to the base coordinates and rotation
angles (Rx, Ry, Rz) around the X-axis, Y-axis and Z-axis of base coordinates.

Note 1. For the operating procedure, refer to "m Defining work coordinates by direct
value entry" on page 4-8.

Note 2. Work coordinates defined on the extended screen are valid also on the top
screen.
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[2] Tool Coordinates
[2.1] Tool definition

Tool definition refers to entering offset values for the dimensions of end-effectors to be
mounted. This enables the robot to move the end of the mounted end-effector to
desired positions.

Without tool definition, the point defined in X-Y mode (that is, the coordinates shown in
X-Y mode on the LCD) is referred to as the tool end. When the power is turned on, the
rotation center of the 4th axis (the center of the robot flange) is referred to as the tool
end.

If you establish tool definition according to the actual end-effector to be mounted and
select the X-Y mode, the robot controller will automatically offset the coordinates in X-Y
mode by the values specified in tool definition so as to show the actual end position of
the end-effector as a tool end.

Therefore, even if the same position has been taught, the tool end will differ depending
upon whether or not tool definition is established.

In X-Y mode, you may rotate the 4th axis or the tool end manually. The center of the
rotation will differ depending upon whether or not tool definition is established, as
shown below.

Figure 4-43. Manual Rotation of 4th Axis Figure 4-44. Manual Rotation of 4th Axis
in X-Y mode, w/o Tool Definition in X-Y mode, w/ Tool Definition
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[2.2] Tool definition procedure
You may enter data relating to end-effectors to be used with the teach pendant.

Enter numerical values in the X-Y coordinates whose origin is the center of rotation of
the 4th axis. The coordinates are called "Tool coordinates" which are shown below.

Viewed from A

Figure 4-45. Tool Coordinates

Table 4-3 lists parameters in tool definition. Each parameter specifies tool offset on
each tool coordinate.

Table 4-3. Tool Components and Parameters

Tool components Used for Unit
X Offset in TX direction mm
Y Offset in TY direction mm
z Offset in TZ direction mm
T Offsetin TT direction degree
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Operating procedure for tool definition

According to the procedure below, you may define arbitrary tool coordinates from the
teach pendant. In this example, TOOL1 is defined. The same procedure would apply to
TOOL2 through TOOLG3.

With this procedure, you may also display or modify the current tool coordinates.

B From the teach pendant

Step 1 1 On the extended screen of the teach pendant, press [Arm].

Mg @ 0 M) | Join VeTe|[

o)

o A‘ Program| frm | Uision| I/0 |[lpePanel| Set |

The Current Robot Position window appears as shown below.

Step 2 1| On the Current Robot Position window, press [Aux.].

Mg @ 0 m-wme-d | Joine vere|[ 1z

Current Robot Position

5 - o -

n ST

32

13 ! e
J2

J4 0.08 ° 13
J4

Cancel : Close this window. i)
o A‘ Robot. | | OpeMode.|  Uar. | Speed. | Aux.- |

The Aukxiliary Functions (Arm) window appears as shown below.
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Step 3| On the Auxiliary Functions (Arm) window, press [Tool.].

Mg @ 0 M) | Join VeTe|[

fAuxiliary Functions (Arm)

. Y. 4
£ £ PA £
Direct.  Tool. Uork. firea.
[F31 [F41 [F5] [F6]
£ | C =
Config. Ouerload CtrlLog. Exec CAL
[F7] [F10] [F111 [F12]
Cancel : Exits i)
[ A‘ | | Direct. | Tool . | lork. | frea. |

The Define Tool Coordinates window appears as shown below.

Step 4 || Select the X column of TOOL1 row by using the cursor keys.
The selected area will become highlighted.

Then press [Change.].

Mg @ 0 M) | Join VeTe|[

Define Tool Coordinates

TOOL1 9. 000000 9. 000000 1.000000 1.000000
T00LZ 9.000000 9. 000000 1.000000 1.000000
TOOL3 9. 0poeee 9. 0pooea . 000000 . 000000
10014 9. 000000 9. 000000 9. 000000 9. 000000
Cancel | 0K
F5: Change the selection i)
o A‘ Back | Next | Jurp To| | Change. | |

The numeric keypad appears as shown in the next step.

The Define Tool Coordinates window can also be called up by pressing [Constant]
—([Teach/Playback Conditions]—[Tool] from the top screen of the teach pendant.
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Step 51 Use the numerical buttons on the numeric keypad to enter the desired offset
distance on the X axis. Then press the OK button.

Mg @ 0 M) | Join VeTe|[

CIR | BS
T00L1 9.000000 oo | ( 7| g | 9
TOOL2 0.000000 0.000000 (
TOOL3 0. 000000 0. 000000 T N L i
TOOL4 0. 000000 0. 000000 o, s
@ | CANCEL | oK

OK: Take in new entry, Cancel: Discard new entry i

o o | | ] ] ]

The numeric keypad disappears and the offset distance on the X axis will be entered
in the X column of the TOOL1 row as shown below.

If the newly entered value is satisfactory, press the OK button; if not, press the
Cancel button.

Mg @ @ mM-wme) | it Uete|[ @

Define Tool Coordinates

TOOL1 25.0008 0. 000000 0. 000000 0. 000000
TOOL2 0. 000000 0. 000000 0. 000000 0. 000000
TOOL3 0. 060000 0. 000000 0. 000000 0. 000000
TOOL4 0. 000000 0. 000000 0. 000000 0. 000000
Cancel | 0K
Fb: Change the selection G
o A‘ Back | Next | Jurp To | Change. |

Step 6 Repeat Steps 4 and 5 to enter offset distances to the Y, Z, and T columns of the
TOOL1 row.

Step 7 | After entering offset values to all of the X, Y, Z, and T of the TOOL1, press the OK
button. This completes the procedure of tool definition for TOOLA1.
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Precautions when defining tool coordinates

(1) The CHANGETOOL statement will take effect only in a program that has gotten
robot control by successful execution of the TAKEARM statement.

Execution of the TAKEARM statement will initialize the tool coordinates definition
to TOOLO (default that is the same as settings for the mechanical interface
coordinates).

(2) From the step where CHANGETOOL statement is written in the programs, the
defined tool coordinates will take effect. The definition will remain valid up to the
step immediately preceding the step where new CHANGETOOL statement is
written.

(3) If no CHANGETOOL statement is written in a program, TOOLO (mechanical
interface coordinates) will apply.

(4) Once you select tool coordinates on the Select Operation Mode window called up
by the M-MOD key on the teach pendant, it will take effect in Tool mode until it will
be changed.

(5) If TOOL number used for running the robot to the object point and attitude differs
from TOOL number previously used in writing the current point and attitude, the
resulting position and attitude of the robot flange will become different from the
previous ones.

For example, when programming, if you have written the object point and attitude
using the APPROACH command in TOOLO and you insert TOOLn (n is any of 1
through 63) in any step preceding the APPROACH command, then executing the
program brings the center of the robot flange to a different point and attitude than
those defined in TOOLO, depending upon the contents of those different tool
definitions.

(6) The tool coordinates definitions made in program execution and in manual running
are saved in the same memory location.

If you switch the operation mode from Auto mode to Manual mode, the tool
coordinates definition made in programming will remain in effect.

(7) You may at anytime check the current TOOL number in the status bar on the teach
pendant. Refer to "Displaying the current tool coordinates" on page 4-26.

For details about commands and tool definitions, refer to the PROGRAMMER'S
MANUAL (I) (T03), Section 12.1, "Motion Control, APPROACH" and Section 9.5, "Tool
Coordinates, TOOL." Also refer to Section 4.1, "[2.7] Tool definition" in this chapter.
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]
4.2.2 Interference Check Area

You can define an interference check area(s) to prevent the robot arm from interfering
with other devices or facilities.

The interference check area can be defined based on the base coordinates and work
coordinates shown below.

There are eight interference check areas (AREAQ to AREA7). The robot system uses
AREAO to AREAZ3 for setting up the origin point, so they are not available in PAC
programs. AREA4 to AREAY are available.

Work coordinates 2
<
+Yw2
+Zw3 +Zw
- Work coordinates 3 S Work coordinates 1
— /f\/
EXw3 +Yw3 +Xw1 Ywi
Figure 4-46. Work Coordinates and Base Coordinates

4-72



Chapter 4 General Introduction to Coordinates and Figures
_________________________________________________________________________________________________________|

[ 1] Notes on interference check area

(1) The center of the interference check area is always based on the base coordinates
(WORKO).

(2) Even if work coordinates are changed, the interference check area does not
change.

WORK(1
A worko
Tool coordinate origin of WORK1

_______ Tool coordinate origin of WORKO

/ Interference check area

Z-axis Interference check area

/

_

! _,-‘
1 -
-
-
'

-
-r-
-
-
- '
-

-
-

~

X-axis "]

/. Y compol)”t/

Figure 4-47. Interference Check Area
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[2] Setting the center, angle and range of area

Two procedures, 2-point teaching and direct value entry, are available for defining an
interference check area(s).

Defining an interference check area by 2-point teaching [AutoCalc]

You may define an interference check area(s) by teaching a work coordinates number
(where you want to set an interference check area) and two points—vertexes farthest
and nearest to the origin of the base coordinates.

For the operating procedure, refer to "[ 3 ] Defining an interference check area by
2-point teaching" on page 4-33.

Interference check area

Z-axis

Nearest vertex

Vector
Farthest vertex

~

]
//

X component

X-axis <]

1
Al
1
\
\
\
/ | \/
\
s
\
1
1
\
\
\
A
AY

Figure 4-48. Defining an Interference Check Area by 2-point Teaching
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Defining an interference check area by direct value entry [Change.]

You may define an interference check area by entering an area origin point (X, Y, and
Z) relative to the base coordinates, the rotation angles (Rx, Ry, and Rz) around the
X-axis, Y-axis, and Z-axis of the base coordinates, and the vector.

For the operating procedure, refer to "[ 4 ] Defining an interference check area by direct
value entry" on page 4-36.

Interference check area

Vector z
gomponent T

1 __a‘
i -
~ -
P '
~

X component .

X- axis -

T
\
A
\
1
\ ;
\
/ |
\

Figure 4-49. Defining an Interference Check Area by Direct Value Entry
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[3] Making the defined interference check areas active or
inactive
For settings, refer to Section 4.1.2[5].

[4] Turning the specified I/O signal(s) on or off at the detection
of area interference

For settings, refer to Section 4.1.2[6].

[S] Specifying a position variable name to which the current
position value will be assigned at the detection of area
interference

For settings, refer to Section 4.1.2[ 7 ].

[ 6] Interpreting a detected area interference as an error
For settings, refer to Section 4.1.2[8].

[ 7] Defining an interference check area in WINCAPSIII
For settings, refer to Section 4.1.2[9].

[ 8] Escaping from the interference check area
For settings, refer to Section 4.1.2[10].
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4.2.3 Shoulder Figure

The 4-axis robot can take two figures when positioning as shown in Figures 4-50 and

4-51.
Table 4-4. Available Figures
Value Figures
0 SINGLE-RIGHTY
1 SINGLE-LEFTY
2
3
4
5
6
7
8 DOUBLE-RIGHTY
9 DOUBLE-LEFTY
10
RIGHTY ™ 2nd axis
(positive side)( _\ )
/ )
s

(negative side) ¥

Figure 4-50. RIGHTY Figure 4-51. LEFTY

When the floor-mounted robot is viewed from the top:

If the 2nd axis is positioned at the positive side on the X axis of the base coordinates as
shown in Figure 4-50, the figure is called "RIGHTY?"; if at the negative side as shown in
Figure 4-51, it is called "LEFTY."
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Chapter 5

O ——————

Commands Assigned
to Function Keys on
the Extended Screen

This chapter describes the variety of commands
assigned to the function keys on the extended
screen of the teach pendant. The first section
illustrates the command menu tree. The following
sections provide a detailed explanation of those
commands, together with the access routes.

NOTE 1: Avoid letting the teach pendant undergo
any strong shocks, impacts, or vibrations.

NOTE 2: Touch the teach pendant with your fingers
only, never with the tip of a pen or any pointed
object. Otherwise, the LCD may be broken.
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5.1 Commands Menu

Using the keys, buttons, and switches on the extended screen of the teach pendant
allows you to call up a variety of screens on the LCD, each of which has its exclusive

commands menu. From the menu, you may choose commands by pressing the
function keys.

5.1.1 Switching to Extended Screen

In addition to the top screen, the teach pendant has the extended screen. This section
describes the switching procedure from the top screen to the extended one.

Step 1

Press the Status button at the top right on the top screen.

The drop-down menu appears as shown in Step 2.

Program Step Comment
] - -
0 T L
CEXT [ ] Status Service
[OkIClear error \f;],
Jaint

J/E - OUTPUT [WPUT g 5

L il Error
L I otors

3t 0 0 1 [ I 1 Start
4dnt 0 T [ 1L [ CHC ane
[EOE’]JM i T 0 1 [ 1 1 Waiting
MC-Lock

ancelWaitin RPS Dis Constant JAE
Tool 1 pu

Step 2 || Press the ExtScrn on the drop-down menu.

Program Step Comment
] - -
0 [N o
CEXT [ ] Status Service
[OkLet config value
) s
[Ok]JLet config value Momitor] |l=s H

INTERF

SPD

TMR_TOL CLAMP  J/E  OUTPUT

L Error
[
2 FH20 [001] Nonitor? [lmoers
3 Jnt 0 0 1 L 1L Start
R R S
nt —
[EOF] . Haiting
MC-Lock
Estop
@ ExtScrn
CanclWait | RPS Dis Constant
Tool 1
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Step 3| The extended screen appears as shown below.

Q @ i) El HS -45352E |Joint H@T0|I7

@ SHORT
CUT,
Set |

[ A‘ Program fArm | Yision 1/0 | OpePanel

Step 4 || While holding down the ENABLE key, press the CLOSE key to return to the top
screen.

Note that this operation may not close the extended screen in any of the following
states.

- During program editing

- During parameter editing

- In error occurrence state

- During file operation

- During program loading
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5.1.2 Menu Tree

| Extended Screen |

— [Program]
in Manual Mode

Next page

— [Delete]

— [Copy]

—[Var] ——[Integer.]**
—[Float.]
—[Vector.]
—[Pos.]*
—[Joint.]*
—[RegVar.]***
—[Double.]
—[Tran.]*
—[String.]
—[VarsUsed]

—[Edit.] ——
— [NewLine.]

— [Del Line]

— [CopyLine]
— [Paste]

— [EditLine]

— [Save.]

— [SyntxErr]

— [SetBP]

—[Aux.] —
— [Set PRJ.]
— [Options.]
— [BPSettng]
— [Continue]
—[SS Mode.]
— [StpBack.]

L [Compile]
—[New PRJ]

—[SyntxErr]

—[Config.]

- [LoadMode]

|

-+ [Back]
- |- [Next]
- I [Jump To]

- - [Change.], [Display]***
- - [Get Pos.]*
.+ + - [Copy Var]
- - | [Del AllT***

. L [Register]

— [User.]

— [Flow.]

- [Robot.]

L [Category]
- [Recent.]
L [Clr All]

[User.]
[Flow.]
[Robot.]
[Category]
[Recent.]
[CIr All]

. |- [Move]*, [Switch]**, [Delete]***

(The following menus have some submenus of [Back] to [Register].)
— [NewProg.]
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— [Program]
in Teach Check
Mode

— [Program]
in Auto Mode

Next page

— [Halt]
— [StepStop]
— [ProgRst.]
—[Priorty.]
— [Display.]
—[PrintDbg]
—E [Back]
[Next]
[CIrDisp]
— [Halt]
— [StepStop]
— [CycStop]
— [ProgRst.]
—[Priorty.]
—[Display.]
—[PrintDbg]
—t [Back]
[Next]
[CIrDisp]
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— [Arm]
— [Robot.]
—[OpeMode.]

—[Var.]

—[Aux.]

— [Show P]
—[Show J]
—[Show T]
L [Maint.]

Next page

[Back]
[Next]
[Work No.]
[Tool No.]
l_ (The following menus have some submenus of [Back] to [Register].)
—t+[Integer.]** ‘
—[Float.] -+ [Back]
—[Vector.] - | [Next]
—[Pos.]* -+ [Jump To], [Search]***
—[Joint.] -« - [Move]*, [Switch]*™, [Delete]***
—[RegVar.]*** - - [Change.]
—[Double.] - |- [Get Pos.]*
—[Tran.] .- |- [Copy Var]
—[String.] -« [ [Del All***
—[VarsUsed] - L [Register]
L [Change.]

([Tool.] to [Config.] have submenus [Back] to [Activate].
Submenu marked with * is only for [Work.] and [Area.].
Submenu marked with ** is only for [Area.].)

- [Direct]  {Fora l

— [Tool.] —

— [Work.] - —[Back]

— [Area.] -+ —[Next]

— [Config.] - = [Jump To]

— [Overload] — [AutoCalc]*
—[Change.]
— [Activate]*

— [CtriLog.]
— [StrtLog]
— [StopLog]
—[ClrLog]
—[SavelLog.]
— [DelLog.]

— [Exec CAL]

([Space.] and [RANG.] have submenus [Back] to [Change.].)

— [Space.]
—[RANG.]

— [Brake.]
— [Adj.Z.Bal]

—[ENC inf.]
— [ENC rst]
— [ENC set]

(For 4-axis robot) E
— [CALSET.]

|

[Back]
[Next]
[Jump To]
[Change.]

[CanclAll]
[ON/OFF]
[SelctAll]
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— [Vision]

Next page

L [CLS]

—[Drawing]

(Ver. 1.5 or later)

— [Model]

(Ver. 1.5 or later)

L [Init.]

—[Cameral] —

— [Display] e

— [Monitor] —

— [Window] e

— [Analysis] —_—

— [Update]
— [Live]
— [Change]

— [Update]
— [Change]

—[Change]
—[CanclAll]
—[Sel/Canc]
L [SelctAll]

— [Update]
— [Continue]
— [Stop]

- [New]

—[Del]
—[Change]
—[Capture]
—[Live]

— [Display]
— [New]

— [Delete]
— [Change]
— [Capture]
— [Live]

— [Capture]
— [Live]

— [Window]
— [Model]
- [Change]
— [Normal]
— [Binary]

— [Options]
[Back]
[Next]
[Jump To]
[Change.]

- [Edit] ————

— [1 pixel]

— [10 pixel]
— [50 pixel]
L [Change]

— [1 pixel]

— [10 pixel]
— [50 pixel]
 [Change]

[1 pixel]

[10 pixel]
[50 pixel]
[Change]

[1 pixel]
[10 pixel]
[50 pixel]
[Change]
[Number]
[Capture]
[Live]
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—[1/0.]

——[OpePanel]

L [Sef]

——[Panel]
—[Unplug]

[Back]
[Next]
[Jump To]
[Dummy IN]
[ON/OFF]
[Aux.]
[CIrDummy]

[Back]
[Next]

— [Load!]
— [Log]

- [USB]

— [Memolnfo]
— [Set Com.]

— [Maint.]

—[Options.]

—[Save!]
—[SaveFile]

— [Set H/W]
— [AlocMode] [Back]
— [Sw Disp] [Next]
— [I/0O Lock] [Jump To]
[Change.]
— [MasterPrm]
— [SlaveMap]
—[DevAssign] Pcr;l'j\tr:;]a]
[Scan]
| [MastrStat] — Eggi:]ge]
— [Next]
[Jump To]
— [ErrLog]
— [OpeLog]
—[Read.] [CanclAll]
— [Write] [Sel/Canc]
[SelctAll]
L [Aux.] [CtrlLog.]
—[Permit] ———[Change.]
— [SeriallF]
—[Modem] [Default.]
[Change.]

— [Address] —L ch |
ange.

— [Gateway] —
— [Hispeed!] [Change.]

— [Client] ———[Change.]
— [Server] ——[Change.]
L [Comm.buff]
— [Total h]

[Cumu. 0]

[Cumu. ]
— [Version]
—[Date.] [Change.]
— [Battery] [Change.]
—[Odometer] ——[Reset]
L [CIr Data]
—[T03 Opt.]

[Custmize]

E[HoldStat]

L [Protect.] [Const V]
- [Language]
I [Extnsion] T Remove
—[ROBTYPE] {Input ID]]
- [Update.]
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5.2 Displaying the Program List Window

5-8

Access: [ExtScrn]—[Program]

The [Program] command on the extended screen has different three menu hierarchies
for Manual, Teach Check, and Auto modes as shown in Section 5.1.2.

Sections 5.2.1, 5.2.2, and 5.2.3 describe the function of the [Program] command in
Manual, Teach Check, and Auto modes, respectively.
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________________________________________________________________________________________________________|

5.2.1 Showing the Program List Window in Manual Mode

In Teach mode, you can alternately switch between manual mode and teach check
mode by touching the mode icon (the leftmost icon on the status bar) on the extended
screen.

After switching to the manual mode on the extended screen, pressing [Program] will
display the Program List window as shown below.

g 5 8w 6080 | Joint Ho T o 1%

HER

Program List [Mo. of programs: 31

PRO1 prol.pac Yes Yes Enable
PRO2 pro2.pac Yes Yes Enable
PRO3 pro3.pac Yes Yes Enable
Back | Next | Search Display.| Config.
Cancel: Close this window %ijﬁﬂ)
® A NeuProg.| Delete Copy | Yar. | Edit. | Aux. |
When shifted
[ ] v ‘ New PRJ | | | SyntxErr | Config. ||

The Program List window has the following items:

[Program Name] Lists program names declared by the PROGRAM statement.
In Ver. 2.2 or later, this column also displays folder names, header
file names, and operation panel file names.

[Name] Shows the source file name of the listed program. The [Name] and
[Program Name] are not always coincident with each other.

[Cmpild] Shows whether the listed file has been compiled into run-time
format. PAC files are usually compiled.

[Source] Shows whether the source file of the listed program has been
loaded to the robot controller. If loaded, it is displayed with "Yes."

[Modifd] Shows whether the listed program is modified after compiled into
run-time format. If the program only is uploaded from WINCAPSIII
to the robot controller, for example, "Yes" is displayed in this column.

[Use] Shows whether the listed program is to be compiled. If you press
[Config.] and make the compile flag active, this column will display
"Enable" and the program will be compiled in compilation.

The hierarchy of the [Program] menu in Manual mode is given on the next page.
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|Extended Screen|

[PrOQram] — (The following menus have some submenus of [Back] to [Register].)
in Manual Mode —[NewProg.]
— [Delete] r l
—[Copy]
—[Var.] —[Integer.]*™* —
—[Float.] -+ - [Back]
—[Vector.] -+« —[Next]
—[Pos.]* <+« | [Jump To], [Search]***
—[Joint.]* -+« - [Move]*, [Switch]**, [Delete]***
—[RegVar.]*** ... 1~ [Change.], [Display]***
—[Double.] .. [Get Pos.]*
—[Tran.]* ... - [Copy Var]
—[String.] ... L [Del All]***
—[VarsUsed] ... L [Register]
—[Edit.] —
— [NewLine.] -
— [User.]
— [Flow.]
— [Robot.]
- [Category]
- [Recent.]
L [Clr All]
— [Del Line]
— [CopyLine]
— [Paste]
— [EditLine]
— [Save.] [User.]
— [SyntxErr] [Flow.]
— [SetBP] [Robot.]
FA] (Recont ]
—[Set PRJ.] [CHAM'
— [Options.]
— [BPSettng]
— [Continue]
— [SS Mode.]
— [StpBack.]
- [LoadMode]
L [Compile]
—[New PRJ]
—[SyntxErr]
—[Config.]
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___________________________________________________________________________________________________________________|

Creating a new program in Manual mode

Access: [ExtScrn]—[Program]—[NewProg.]

Creates a new program.

(1) Press [NewProg.] in the Program List window, and the system message dialog box
will appear as shown below.

M ¢ @ @ wm —ses

Program List

| Joint H@T@l 1%

[No. of programs: 3]

System Message

m Do you want to create a new program? |
o) ;
PRO: Cancel OK | I
Back | Next | Search Display.| Config.
e o | ] | | | |

(2) Press the OK button in the system message dialog box to proceed, and the Enter
Program Name window will appear as shown below.

M ¢ @ @ wm —ses

Enter Program Name

PROA _«] »]
1 2 3 4

9 [ BS | Del

| Joint H@T@l 1%

Tab |

OK: Take in new entry. Cancel: Discard new entry

® i |

)

| Clr ALL




(3) Enter the desired program name and then press the OK button.

A new program edit window will appear as shown below where you may create a
new program.

M g @ 0w ceso | Joint Ho T 1%

Program: PRO4 L 1/ 5 lines]

o001 "ITITLE "PRO4"
2002 PROGRAM PRO4
2003 " Takefirm
2004 END
2005
Back | Next | Jump To | BP | GetPos.
Displays the program. ST
[ A‘ NewLine.| Del Line| Copyline| Paste Editline| Save. |
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___________________________________________________________________________________________________________________|

Deleting a program in Manual mode
Access: [ExtScrn]—[Program]—[Delete]

Deletes an existing program selected in the Program List window.

(1) Inthe Program List window, select the program to be deleted.

M g @ @ wm sess | Joint Weo T e 1%

Program List [No. of programs: 3]

PRO1 prol.pac Yes Yes Enable
PRO2 pro2.pac Yes Yes Enable
PRO3 pro3.pac Yes Yes Enable
Back | Next | Search | Display.| Config. |
Cancel: Close this window @Sﬂm)
[ A | NewProg.| Delete Copy | Yar. | Edit. | Aux. |

(2) Press [Delete], and the system message dialog box will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Program List [No. of programs: 3]

System Message

l : j fire you sure you want to delete the program? I
Il Program name: PRO1 1

Filename: prol.pac

Cancel | 0K | 1

I I I I I
Back | Next | Search | Display.| Config. |
o)

e o | ] | | | |

(3) Press the OK button in the above system message dialog box to proceed.

The system will delete the selected program and display the system message "Do
you want to compile?"

(4) Press the OK button.

If you press the Cancel button, the program deletion will be cancelled and the
screen will return to the Program List window.
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Copying a program in Manual mode
Access: [ExtScrn]—[Program]—[Copy]

Copies an existing program, header file, or folder when selected in the Program List
window.

NOTE 1: In Version 2.2 or later (supporting the folder feature), header files and folders
can be copied, but operation panel files cannot.

NOTE 2: Copying a folder copies also all elements contained in that folder. If that folder
contains an operation panel file, therefore, the file is also copied.

(1) Inthe Program List window, select the program to be copied.

M & 5 @ wsoaer | Joint W0 T 1z
Program List [No. of programs: 31 [No. of holders: 11
Dir:\
WPRO2 pro2.pac Yes Yes Enable
[ PRO3 pro3.pac Yes Yes Enable
["PRO1 prol.pac Yes Yes Enable
Bdirl
Back | Next | Search | UpFolder| Display.| Config. |

Cancel: Close this window @mcﬂr)

@ A | NewProg.| Delete Copy | Yar. | Edit. | Aux. |

(2) Press [Copy], and the system message dialog box will appear as shown below.

Program List [Mo. of programs: 31 L[No. of holders: 11
Dir:y Copy / Paste
WPRO2 @ Please choose. J Enable
"PRO3 ® Copy Enable
" PRO1 Enable
Bdirl {” Paste
Cancel | 0K |
Back | Next | Search | UpFolderl Displag.| Config. |

OK: Tt chooses. G

e o | I [ | | |

(3) Select Copy and press the OK button, and the selected program file will be copied.

5-14



Chapter 5 Commands Assigned to Function Keys on the Extended Screen

(4) Press [Copy] again to regard the file copied last as an object to be pasted. The
object name appears in parentheses as shown below.

| Joint H9T0| 1%

Program List [No. of programs: 31 [No. of holders: 11
Dir:y

Mo g 0 w-soar

iR

Copy / Paste

.pR02 ® Please choose.

FPRUS (" Copy Enable
" PROL Enable
Gidirl (® Paste(pro2.pac)

Cancel | OK

Back | Next | Searchl UpFolderl Displag.| Con{'ig.|

OK: It chooses. )

e o | ]

(5) Select Paste and press the OK button, and the object will be pasted into the
current folder designated by "Dir:."

If the current folder already contains a file having the same name as the object to
be pasted, the following dialog box appears, prompting you to select "Copy by the
alias" or "Overwrite."

NOTE: In overwriting a folder, if the destination folder contains elements not
contained in the source folder, those elements will remain intact.

™M & 5 @ wesoazr

M@

| doint wo T e 1%

Program Li
Dir:\ Copy by the alias / Overwrite

- There is a file of a same name.
MPRO2 Please choose.
[ PRO3 Enable
[ PROL e Enable
iadirl { Overwrite
Cancel | 0K |
T T " T : | Config. |
0K: It chooses. @Mocﬂr)

o« o | ] | | | |




Displaying and modifying variable values in Manual mode
Access: [ExtScrn]—[Program]—[Var.]

Displays values assigned to various types of variables, the number of variables used,
and/or modifies them.

(1) Press [Var.] in the Program List window, and the Select Variable Type window will
appear as shown below.

) Y @ 0 Hs 45352 | Joint Wo T o 1%

Select Yariable Type

7 y v 4
L] @ L £ £
Integer. Float. Yector. Pos. Joint. Reg¥ar.
[F11 [F21 [F31 [F41 [F5] [F6]
7 7
Double. Tran. String. YarsUsed
LF8]1 [F1a] [F111 [F12] |
| | ] | |
Cancel: Close this window @Sﬂm)
[ A | Integer.| Float. | Yector. Pos. | Joint. | RegV¥ar.

(2) Select the desired variable type or the number of variables used. The
corresponding window will display as described on the following pages.
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Displaying and modifying integer variable values

Access: [ExtScrn]—[Program]—[Var.]—[Integer.]

Displays values assigned to integer variables and/or modifies them.

Pressing [Integer.] will display the Integer Variables window as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Integer Variables [ 1001

| L £
Ie E} Joint.

I1 @ [F41 [F51
I2 @
I3 o ||£ W
I4 @
Fan. String. YarsUsed
I5 iJ F101 [F111 [F121 |
N ] | |
F5: Change the selection G
[ A‘ Back | Next | Jump To | Change. |

Function keys available

[Back]

Displays the previous page of the variables list.

[Next]

Displays the next page of the variables list.

[Jump To]

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the
numerical keys and press OK. Doing so will display the
target variable name.

[Change.]

Displays the numeric keypad where you may enter a
variable value you want to assign with the numerical keys
and then press OK. Doing so will assign the newly entered
value to the variable.

[Copy Var]

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.

Take care when using integer variables in PAC programs since they are used also in

the base program.
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Displaying and modifying floating-point variable values
Access: [ExtScrn]—[Program]—[Var.]—[Float.]

Displays values assigned to floating-point variables and/or modifies them.

Pressing [Float.] will display the Floating-point Variables window as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Floating—point Yariables [ 1001
L £
Fo ¢.0000000 . Joint.
F1 ¢.0000000 [F41 [F51
F2 ¢.0000000
F3 o.0000000 | | £ =
F4 e,
Fan. String. YarsUsed
Fs .6000000 | [q] [F111 [F121 |
] T T T
F5: Change the selection G
[ A‘ Back | Next | Jump To | Change. |

Function keys available

[Back] Displays the previous page of the variables list.

[Next] Displays the next page of the variables list.

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the

[Jump To] numerical keys and press OK. Doing so will display the
target variable name.
Displays the numeric keypad where you may enter a
[Change.] variable value you want to assign with the numerical keys

and then press OK. Doing so will assign the newly entered
value to the variable.

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
[Copy Var] display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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Displaying and modifying vector variable values
Access: [ExtScrn]—[Program]—[Var.]—[Vector.]

Displays values assigned to vector variables and/or modifies them.

Pressing [Vector.] will display the Vector Variables window as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

VYector Yariables [ 5¢]
Yo 0.0000000 0 0.
Y1 0.0000000 0 0.
Y2 0.0000000 0. 0.
¥3 0.0000000 0 0.
¥4 0.0000000 0 0.
Y5 0.0000000 0 0.
F5: Change the selection G
[ A‘ Back | Next | Jump To | Change. |
Function keys available
[Back] Displays the previous page of the variables list.
[Next] Displays the next page of the variables list.

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the

[Jump To] numerical keys and press OK. Doing so will display the
target variable name.
Displays the numeric keypad where you may enter a
[Change.] variable value you want to assign with the numerical keys

and then press OK. Doing so will assign the newly entered
value to the variable.

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
[Copy Var] display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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Displaying and modifying position variable values
Access: [ExtScrn]—[Program]—[Var.]—[Pos.]

Displays values assigned to position variables and/or modifies them.

Pressing [Pos.] will display the Position Variables window as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Position Yariables [ 1¢@]

P& 0.0000000 0. 0.
0.0000000 0. 0.

Righty/Above Flip/Sng FIG ¢
P1 0.0000000 0. 0.
0.0000000 0. 0.

Righty/Above Flip/Sng FIG ¢

F5: Change the selection. F6: Gets the current pos. e
[ A‘ Back | Next | Jump T0| Hove | Change. | Get Pos.

Function keys available

[Back] Displays the previous page of the variables list.

[Next] Displays the next page of the variables list.

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the
numerical keys and press OK. Doing so will display the
target variable name.

[Jump To]

Displays the system message "Will move to the position
specified by the variable xx." While holding down OK, the
robot arm will move to the specified position. You may
specify PTP or CP movement.

[Move]

Displays the numeric keypad where you may enter a
variable value you want to assign with the numerical keys
and then press OK. Doing so will assign the newly entered
value to the variable.

[Change.]

Displays the system message "Are you sure you want to
read the current position into the variable xx?" Pressing OK
will enter the current position values into the selected
variable name.

[Get Pos.]

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
[Copy Var] display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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Displaying and modifying joint variable values

Access: [ExtScrn]—[Program]—[Var.]—[Joint.]

Displays values assigned to joint variables and/or modifies them.

Pressing [Joint.] will display the Joint Variables window as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Joint Variables [ 1001

Jo ©.0000000 ©.0000000 ©.0000000
@. @. .9
J1 @ @ ©.0000000
@. @. ©.0000000
J2 @. @. ©.0000000
@ @ ©.0000000 J
F5: Change the selection. F6: Gets the current pos. e
[ A‘ Back | Next | Jump To | Hove | Change. | Get Pos.

Function keys available

[Back]

Displays the previous page of the variables list.

[Next]

Displays the next page of the variables list.

[Jump To]

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the
numerical keys and press OK. Doing so will display the
target variable name.

[Move]

Displays the system message "Will move to the position
specified by the variable xx." While holding down OK, the
robot arm will move to the specified position. You may
specify PTP or CP movement.

[Change.]

Displays the numeric keypad where you may enter a
variable value you want to assign with the numerical keys
and then press OK. Doing so will assign the newly entered
value to the variable.

[Get Pos.]

Displays the system message "Are you sure you want to
read the current position into the variable xx?" Pressing OK
will enter the current position values into the selected
variable name.

[Copy Var]

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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Displaying registered variable list
Access: [ExtScrn]—[Program]—[Var.]—[RegVar.]

Displays the registered variable list.

This registered variable reference facility allows you to refer to previously registered
variables. Use this facility when you cannot designate a program line since the
program is running or when you want to refer to variables in more than one program.

To call up the registered variables window, press [WATCH] in the coding list window or
[RegVar.] in the Select Variable Type window. The Registered variable list window will
appear as shown below.

) & @ [ w5 a5t | Joint WoTol] 1%

Program: PRO2 L 7/ 16 linesl

Registered variable

;& eee1 "ITITLE “PRO

Q 0002 PROGRAM PRO2
SUee 0003 DEFI0 sampl= PRO3 PX(3} P
Q7| 0004 DEFIO sanpl2 PROS X I 0
0005 DEFI0 samp21 Global 12 I 4
0006 MOVE P.@0 P1 Global F5 F 6.00000
Global |3 | —
B ol Global $1 S |-
F5: Display the selection, Cancel: Close this window ﬂa
® i Back Next | Search Delete | Display.

For details, refer to Section 3.3.6 "Local Variable-Related Enhancement.”
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Displaying and modifying double-precision variable
values

Access: [ExtScrn]—[Program]—[Var.]—[Double.]

Displays values assigned to double-precision variables and/or modifies them.

Pressing [Double.] will display the Double-precision Variables window as shown below.

| doint wotTo|l[ 1z

M ¢ @ @ wm —ses

Double-precision Yariables [ 5@]
A
|
Do ©.000000000000000 int..
D1 ©.000000000000000 F51
D2 ©.000000000000000
D3 ©.000000000000000 g
D4 ©.000000000000000
ring. YarsUsed
D5 ©.000000000000000 111 [F12] |
— T
F5: Change the selection @Sﬂm)
[ A‘ Back Next | Jump To | Change. |

Function keys available

[Back] Displays the previous page of the variables list.

[Next] Displays the next page of the variables list.

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the

[Jump To] numerical keys and press OK. Doing so will display the
target variable name.
Displays the numeric keypad where you may enter a
[Change.] variable value you want to assign with the numerical keys

and then press OK. Doing so will assign the newly entered
value to the variable.

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
[Copy Var] display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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Displaying and modifying variable values in
homogeneous transform matrix

Access: [ExtScrn]—[Program]—[Var.]—[Tran.]

Displays values assigned to variables in homogeneous transform matrix and/or
modifies them.

Pressing [Tran.] will display the Tran Variables window as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Tran Yariables [ 5]
Té 0.0000000 0. 0.
0.0000000 0. 0.
0.0000000 0. 0.
Righty/Above Flip/Sng FIG ¢
DoUBIE. Tram. STTING . YaTSUSEd

LF8]1 [F1a] [F111 [F12] |
| | ] | |

F5: Change the selection. F6: Gets the current pos. M)

[ A‘ Back Next | Jump To Hove Change. | Get Pos.

Function keys available

[Back] Displays the previous page of the variables list.

[Next] Displays the next page of the variables list.

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the
numerical keys and press OK. Doing so will display the
target variable name.

[Jump To]

Displays the system message "Will move to the position
specified by the variable xx." While holding down OK, the
robot arm will move to the specified position. You may
specify PTP or CP movement.

[Move]

Displays the numeric keypad where you may enter a
variable value you want to assign with the numerical keys
and then press OK. Doing so will assign the newly entered
value to the variable.

[Change.]

Displays the system message "Are you sure you want to
read the current position into the T variable XX?" Pressing
OK will enter the current position values into the selected
variable name.

[Get Pos.]

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
[Copy Var] display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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________________________________________________________________________________________________________|

Displaying and modifying string variable values

Access: [ExtScrn]—[Program]—[Var.]—[String.]

Displays values assigned to string variables and/or modifies them.

Pressing [String.] will display the String Variables window as shown below.

M ¢ @ @ wm —ses

| Joint H@T@l 1%

[ A‘ Back | Next | Jump To

F5: Change the selection G

| Change.

Function keys available

[Back]

Displays the previous page of the variables list.

[Next]

Displays the next page of the variables list.

[Jump To]

Displays the Jump To Variable Number window where you
may type a variable name you want to see with the
numerical keys and press OK. Doing so will display the
target variable name.

[Change.]

Displays the Enter Character String window (see the next

page) where you may enter a character string you want to
assign with the letter buttons and then press OK. Doing so
will assign the newly entered string to the variable.

[Copy Var]

Displays the Variable Number of Copy Destination window
where you may enter a variable name to which you want to
copy a variable value and then press OK. Doing so will
display the system message "Are you sure you want to copy
the variable X into the Y." Selecting Yes will copy the
currently selected variable value to the specified variable
name.
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Pressing [Change.] on the String Variables window will call up the Enter Character
String window as shown below.

Use the letter buttons to enter a character string you want to assign to the currently
selected string variable. Then press the OK button to fix the new string.

M @ 5 0 w esn | Joint Ho T o 1%

AN

Enter Character String

Z | X | C | ¥ | B | N | i} | . | o | \ | Cancel

| ] ] ] ]

OK: Take in new entry. Cancel: Discard new entry M)
® A | | Clr ALl |
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Chapter 5 Commands Assigned to Function Keys on the Extended Screen

Displaying and modifying the number of variables used
Access: [ExtScrn]—[Program]—[Var.]—[VarsUsed.]

Displays the number of variables used for each type of variables and/or modifies them.

(1) Press [VarsUsed.] to display the following window.

M g @ @ wm sess | Joint Weo T e 1%

Check the number of variables used.
@: No. of type I variables 100
1: Mo. of type F variables 100
2: No. of type D variables 50
3: No. of type ¥ variables 50
4: No. of type P variables 100
Cancel | 0K J
F5: Change the selection. OK: Exit with saving M)

[ &‘ Back Next | Jump To

Change.

(2) Select the item whose number of variables you want to change, then press
[Change.]. The numeric keypad will appear.

(3) Enter the desired value and press the OK button. The newly entered value will
appear in the selected item box.

M og @ @ m eesa | Joint e T 1% M og @ @ m eesa | Joint e T 1%

Change Parameter

Check the number of variables used. Check the number of variables used.
CLR | BS
@: No. of type I varisbles @: No. of type I varisbles 200
1: No. of type F variables 7 8 g 1: No. of type F variables 10
2: No. of type D varisbles 2: No. of type D varisbles 50
3: No. of type ¥ variables 4 5 6 3: No. of type ¥ variables 5¢
4: No. of type P varisbles 1 2 3 4: No. of type P varisbles 100
Cancel | 0K
| | oo | omer [ok|| J
OK: Take in new entry. Cancel: Discard new entry i F5: Change the selection, OK: Exit with saving i
[ ] Py | | | [ ] A‘ Back Next | Jump To Change. |
I
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(4) Check the entered value and press the OK button.

The following system message will appear. Press the OK button, and compiling
will start.

Upon successful completion of compiling and loading, the number of variables you
have entered becomes effective.

e

@ 8 w o080 | Joint HoTof 1%

Do you want to compile?
Integ
[F1 Cancel 0K
v 7
Double. Tran. String. YarsUsed
[F8] [F101 [F111 [F12] |
| | I | |
o
e o | | | | | |

If you press the Cancel button in the above window, the entered value does not
become effective until compiling and loading takes place next time.

NOTE: Regarding the number of global variables

In this controller, the number of variables used can be modified only when the
execution program is loaded.

When the number of variables used is modified, depending on the compiler, first a file
indicating the modification of the number of variables used is created and then the
program is loaded. The new setting becomes effective from when loading is
completed.

When it is necessary to increase the number of global variables, the remaining
memory area may not be sufficient. In this case, the error codes "739E Failure to load
execution file" and "73D4 Lack of memory" are displayed.

In some cases, the following procedures may be effective for securing the necessary
memory area.

a) Make a back-up of the variables by WINCAPSIII.
b) Change the number of all global variables to 1, compile and load them.

c) Change the number of the global variables to the desired number, compile and
load them.

d) Return the back-up variables to the controller.
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Editing a program in Manual Mode
Access: [ExtScrn]—[Program]—[Edit.]

Edits a program you select in the Program List window.

(1) Select the program to be edited.

DENSE

M 9 o 3 WRbot | Joint U@ Tl 17

Program List [Mo. of progrars: 41

PRO1 prol. pac Yes Yes Enable
PRO2 pro. pac Yes Yes Enable
PRO3 pro3. pac Yes Yes Enable

PRO4 prod. pac Yes Yes Disabl

Back | Next | Search | | []isplag.| Config. |
Cancel : Close this window I
[ A‘ HewProg.| ]]elete| Copy | Uar. | Edit. | Aux. |

(2) Press [Edit.], and the selected program will appear in the program edit window as
shown below.

M g @ 0w ceso | Joint Ho T 1%

Program: PRO1 L 1/ 12 lines]

0001 "ITITLE "PROL"

2002 PROGRAM PROL
0003 Takefirm
2004 SPEED 109
2005 HOVE P, P1
2006 DELNY 209
2007 HOVE P, P2

Back | Next | Jump To | BP | GetPos.

Displays the program. 1)
[ A‘ NeuLine.| Del Line| Copyline| Paste Editline| Save. |

(3) Select the desired edit type (NewLine, Del Line, CopyLine, Paste, EditLine, Save.,
or SyntxErr) by pressing the corresponding function key. The corresponding
window will display as described on the following pages.
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Inserting a new program line in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]|—[NewLine.]

Insert a new program line immediately after the line selected in the Program List
window.

(1) Select the program line after which you want to insert a new program line.

(2) Press [NewLine.] in the program edit window, and the coding window will appear
as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Insert New Program Line [1/1@ lines]
'] bb <« >

1 2 3 4 5 6 7 8 9 [ BS | Del

Z|X|C|V|B|N|M|,|.|\|Cancel
| Tl <[]
OK: Take in new entry. Cancel: Discard new entry e

[ A User. | Flouw. Robot. | Category| Recent. | Clr ALL |

(3) Enter a line of code by using the letter buttons.
(4) Press the OK button to enter the new line into the program.
(5) Press [Save.].
The system message "Do you want to save/compile this program?" appears.
(6) Press the OK button to compile the edited program.

If you press the Cancel button, the system message will disappear and the coding
window with the new entry will remain displayed. In this state, if you press the OK
key, the system will discard the new entry and return to the Program List window. If
you press the Cancel key, the following system message appears: "This program
has been modified. Are you sure you want to discard this modified program? OK:
Discard this program, Cancel: Continue editing, Save: Save the modification”

Function keys available
[User] Shortcut to the favorite command window (that can be called up by
: choosing the "Favorites" on the Category Selection window).
Shortcut to the flow control statement screen (that can be called up by
[Flow.] choosing the "Flow control statement" on the Category Selection
window).
Shortcut to the robot control statement screen (that can be called up
[Robot.] by choosing the "Robot control statement" on the Category Selection
window).
[Category] Displays the Category Selection window.
[Recent.] Shortcut to a list of commands in the most recently selected category.
[CIrAll Clears all characters being entered.
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Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

Deleting a program line in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]—[Del Line]

Deletes the program line you select in the program edit window.

(1) Select the program line that you want to delete.
(2) Press [Del Line] in the program edit window, and the selected line will be erased.

M g @ 0w ceso | Joint Ho T 1%

Program: PRO1 L 6/ 12 lines]

o001 "ITITLE "PROL"
2002 PROGRAM PROL
0003 Takefirm
2004 SPEED 109
2005 HOVE P, P1

0006 DELAY 200
0007 MOVE P, P2

Back | Next | Jump To | BP | GetPos.

Displays the program. )
@ A | Newline.| Del Line| CopylLine| Paste Editline| Save. |

(3) Press [Save.].
The system message "Do you want to save and compile?" appears.

M g @ 0w ceso | Joint Ho T 1%

Program: PRO1 L 6/ 9 linesl

o001 -
000? Pl @ Dou you want to save and compile?
0003 (® Save and Compile
o004 S
0005 M (" Save {no Compile)
0006 ¥ .
2007 G Cancel | 0K |
Back | Next | Jump Tol | BP | GetPos.
s
e o | | | | | |

(4) Select whether to compile or not, then press the OK button.

If you press the Cancel button, the system message will disappear and the
program edit window after the new entry will remain displayed. In this state, if you
press the OK key, the system will discard the new entry and return to the Program
List window. If you press the Cancel key, the following system message appears:
"This program has been modified. Are you sure you want to discard this modified
program? OK: Discard this program, Cancel: Continue editing, Save: Save the
modification”

5-31



Copying a program line in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]|—[CopyLine]

Copies the program line selected in the program edit window (shown below), into the
memory. The copied data will be used when [Paste] command will execute.

M g @ 0w ceso | Joint Ho T 1%

Program: PRO1 L 4/ 12 lines]

o001 "ITITLE "PROL"
2002 PROGRAM PROL
0003 Takefirm
2005 HOVE P, P1
2006 DELNY 209
2007 HOVE P, P2

Back | Next | Jump To | BP | GetPos.

Displays the program. 1)
[ A‘ NewLine.| Del Line| Copyline| Paste Editline| Save. |
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________________________________________________________________________________________________________|

Pasting a program line in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]| —[Paste]

Pastes the program line (that you copied with [CopyLine] into the memory) immediately
following a line you select in the program edit window.

(1) In the program edit window as shown below, select the program line after which
you want to paste a copied line.

(2) Press [Paste].

M g @ 0w ceso | Joint Ho T 1%

Program: PRO1 L 5/ 11 lines]

o001 "ITITLE "PROL"
2002 PROGRAM PROL
0003 Takefirm
2004 SPEED 109
2006 HOVE P, P1
2007 DELRY 200

Back | Next | Jump To | BP | GetPos.

Displays the program. 1)
[ A‘ NeuLine.| Del Line

Copyline| Paste Editline| Save.

(38) Press [Save.].
The system message "Do you want to save/compile this program?" appears.
(4) Press the OK button to compile the edited program.

If you press the Cancel button, the system message will disappear and the
program edit window with the new entry will remain displayed. In this state, if you
press the OK key, the system will discard the new entry and return to the Program
List window. If you press the Cancel key, the following system message appears:
"This program has been modified. Are you sure you want to discard this modified
program? OK: Discard this program, Cancel: Continue editing, Save: Save the
modification”
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Editing a line of program code in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]| —[EditLine]

Edits the line of program code selected in the program edit window.

(1) Select the program line that you want to edit.

(2) Press [EditLine] in the program edit window, and the coding window will appear as
shown below.

M g @ @ wm sess | Joint Weo T e 1%

Edit Program [5/10 lines]
] MOVE P. P1 bb <« b2d

1 2 3 4 5 6 7 8 9 [ BS | Del

Z|X|C|V|B|N|M|,|.|\|Cancel
| Tl <[]
OK: Take in new entry. Cancel: Discard new entry e

[ A User. | Flouw. Robot. | Category| Recent. | Clr ALL |

(3) Edit aline of code by using the letter buttons.
(4) Press the OK button to enter the edited line into the program.
(5) Press [Save.].
The system message "Do you want to save/compile this program?" appears.
(6) Press the OK button to compile the edited program.

If you press the Cancel button, the system message will disappear and the
program edit window with the new entry will remain displayed. In this state, if you
press the OK key, the system will discard the new entry and return to the Program
List window. If you press the Cancel key, the following system message appears:
"This program has been modified. Are you sure you want to discard this modified
program? OK: Discard this program, Cancel: Continue editing, Save: Save the

modification”
Function keys available
[User] Shortcut to the favorite command window (that can be called up by
' choosing the "Favorites" on the Category Selection window).

Shortcut to the flow control statement screen (that can be called up by

[Flow.] choosing the "Flow control statement" on the Category Selection
window).
Shortcut to the robot control statement screen (that can be called up

[Robot.] by choosing the "Robot control statement" on the Category Selection
window).

[Category] Displays the Category Selection window.

[Recent.] Shortcut to a list of commands in the most recently selected category.

[CIrAlIl] Clears all characters being entered.
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____________________________________________________________________________________________________

Saving and compiling an edited program in Manual
mode

Access: [ExtScrn]—[Program]—[Edit.]|—[Save.]

Saves and compiles an edited program. If the program is set to "Disable" in the
Program List window, this command performs saving only; if it is set to "Enable," this
command performs both saving and compiling.

During compiling, the following window is displayed.

DENSE

Q@ @ O WRhot | Joint ueTol 17

Program: PRO1 9 linesl

HER

Please wait...
poa1

0002
0003
0004
0095
0006 TETAY 200

0007 MOUE P, P2

Compiling the program now.

| 0.01

Back | Next | Jurp To | | | |

o

e o |

After compiling, the "Compile Log" will appear if the task program contains any errors.
Fix the program until no syntax error will be detected, since the task program cannot
execute if containing any error.

You may check anytime a compile log, by pressing [Program]—[SyntxErr] in Manual
mode.
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Displaying a compile log in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]|—[SyntxErr]

Displays the compile log as shown below.

The compile log is useful when you correct syntax errors in programming. You must
correct the program until no syntax errors are detected.

M g @ @ wm sess | Joint Weo T e 1%
Compile Log l

j 8001 PAC V1.4.1

21 0002 STRAN ¥1.4.2
o€ 2003 L[/rom/pr j/prol.pacl
21 0004 STRAN ¥1.4.2
o€ 2005 L[/rom/pr j/pro2.pacl
21 0006 STRAN ¥1.4.2
o€ 0007 L[/rom/pr j/pro3.pacl

Displays the results of the compile. e

[ iy Next | | | | |

Back

Setting a break point(s) in Manual mode
Access: [ExtScrn]—[Program]—[Edit.]|—[SetBP]

Sets a break point(s) at a desired program step(s). If the set break point is encountered
during execution of program, the program will immediately stop.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Program: PRO1 L 6/ 9 lines]

BreakPoint Setting
o0l 7!
0002 PR @ BreakPoint
4003 (® Set BreakPoint
ooeq Sk
2005 MC {™ Clear All BreakPoints
0005 g I
0007 GI Cancel | 0K |
Back | Next | Jump To | ” BP GetPos.
)
e of | | | 1 | |

5-36



Chapter 5 Commands Assigned to Function Keys on the Extended Screen
___________________________________________________________________________________________________________________|

Providing auxiliary functions in Manual mode

Access: [ExtScrn]—[Program]—[Aux.]

Provides the following auxiliary functions for project editing.

Mg @ 8 wmoeosmn | st woTo[ 1

Auxiliary Functions (Programs)

Z =

Set PRJ. Options BPSettng
[F11 [F31 LF5]
7 v > 7

& & & & @ |

Continue 5SS Mode. StpBack. LoadMode Compile

[F71 [F8] [F9] [F101 [F12] |

| | I | |
Cancel: Close this window @swcﬁurr
® A Set PRJ.| | Options | BPSettng |
When shifted

L V‘ Continue| SS h‘ode.| Sthack.| LoadMode| | Conpile|
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Setting project parameters in Manual mode
Access: [ExtScrn]—[Program]—[Aux.]—[Set PRJ.]

Sets the parameters of variables to be used by the project and makes project-related
settings.

For details about parameters, refer to the PROGRAMMER'S MANUAL (I) (T03),
Chapter 22 (Appendix), "22.4 Configuration List."

(1) Press [Set PRJ.] in the Auxiliary Functions (Programs) window. The Project
Parameter window will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Project Parameter [No. of parameters: 191

3: No. of type I variables 100
4: No. of type F variables 100
5: No. of type D variables 50
6: No. of type V¥ variables 50
7: No. of type P variables 100
Cancel | OK J
F5: Change the selection, OK: Exit with saving )

[ A‘ Back Next. | Jump Te Change.

(2) Select the item to be modified and then press [Change.]
The numeric keypad will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%
; .

Change Parameter

Project Parameter [No. of parameters: 100

CLR| BS
3: No. of type I variables
4: No. of type F variables 7 g o]
5: No. of type D variables
6: No. of type V¥ variables 4 5 J
7: No. of type P variables 1 o 3
L] (] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry 1)
o o] | |




Chapter S Commands Assigned to Function Keys on the Extended Screen

(3) Enter the desired value(s) with the numerical buttons in the above window, and
then press the OK button.

The new settings will appear in the Project Parameter window.

(4) Check the new settings. If they are satisfactory, press the OK button, and the
system message dialog box will appear as shown below.

To clear the new settings, press the Cancel button in the Project Parameter
window.

(5) The system message dialog box asks whether the new settings are to be applied
to the current project.

To apply the new settings to the current project immediately, press the OK button,
making compilation start soon.

To apply those settings from subsequent project compilation, press the Cancel
button.

| Joint HOT@l 1%

M g @ 0w ceso

i System Message
. @ Do you want to compile now?
4: N 169
T Cancel 0K
5: N 56
6: No. of type V¥ variables 50
7: No. of type P variables 100
Cancel OK J
)
e o | | | | | |
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Setting compiling options in Manual mode
Access: [ExtScrn]—[Program]—[Aux.]—[Options.]

Sets the compiling options.

(1) Press [Options] in the Auxiliary Functions (Programs) window. The Compile
Options window will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Compile Options

Inspect Date(@:0FF 1:0N) !
Explicit Type Declaration(@:0FF 1:0N) 1
Block Table 10¢
Line Table 2000
I0 Table 56
Cancel | OK J
F5: Change the selection, OK: Exit with saving )

[ A‘ Back Next. | Jump To

Change.

(2) Select the item to be modified and then press [Change.]
The numeric keypad will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

r-_— Change Compile Options
o
CLR| BS
Inspect Date(@:0FF 1:0M)
Explicit Type Declaration(®:0FF 1:0M) 7 g g
Block Table
Line Table 4 5 6
10 Table 1 o 3
] CANCEL OK
OK: Take in new entry. Cancel: Discard new entry M)
e o | |

(3) Enter the desired value(s) with the numerical buttons in the above table, and then
press the OK button.

The new settings will appear in the Compile Options window.

(4) Check the new settings. If they are satisfactory, press the OK button to make them
take effect. To clear those settings, press the Cancel button.
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Setting the break point stop mode in Manual mode
Access: [ExtScrn]—[Program]—[Aux.]—[BP Settng]

Selects either of the following two BP stop modes to be applied when break points are
encountered:

- Stop only the program on which the encountered break point is set
- Stop all running programs

(1) Press [BP Settng] in the Auxiliary Functions (Programs) window. The Select
BreakPoint Setting window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Select BreakPoint setting
oA
Lo BreakPoint setting
Set. PR, (& Stop only a task on BP
[F11
(" Stop all tasks
A = |
Cancel | 0K |
Contim Compile
[F71 — — — [F12] |
| | ] | |
Select BreakPoint setting G
* 4 I I I

(2) Select the desired option.

(3) Press the OK button to make the new setting effective. To cancel it, press the
Cancel button.

5-41



Setting the resume-related parameters in Manual mode

Access: [ExtScrn]—[Program]—[Aux.]—[Continue]

Sets the resume-related parameters for Continue Start.

(1) Press [Continue] in the Auxiliary Functions (Programs) window. The Continue
Parameters Setting window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Continue Parameters Setting

@: Continue (@:No 1:Continue 2:Both)

1: Automatic position restoration 1

2: Allowance for Position restoration(J1,” ®1 10000

3: Allowance for Position restoration(J2,” ®1 10000

4: Allowance for Position restoration(J3.” ®1 10000

Cancel | 0K J
F5: Change the selection. OK: Exit with saving M)

[ &‘ Back Next | Jump To Change.

(2) Select the item to be modified and then press [Change.]
The numeric keypad will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Change Parameter

Continue Parameters Setting 1

CLR| BS

@: Continue (@:No 1:Continue 2:Both)

1: Automatic position restoration 7 g g

2: Allowance for Position restoration(

3: Allowance for Position restoration(. 4 5 6

4: Allowance for Position restoration(. 1 o 3

! [} CANCEL OK
OK: Take in new entry. Cancel: Discard new entry e
e of | 1 | | | |

(3) Enter the desired value(s) with the numerical buttons in the above table, and then
press the OK button.

The new settings will appear in the Continue Parameter Setting window.

(4) Check the new settings. If they are satisfactory, press the OK button to make them
take effect. To clear those settings, press the Cancel button.
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Setting the safe start related parameters in Manual
mode

Access: [ExtScrn]—[Program]—[Aux.]—[SS Mode.]

Sets the safe start related parameters.

(1) Press [SS Mode.] in the Auxiliary Functions (Programs) window. The Safety Start
Setting window will appear as shown below.

Q @ ek @. VS -6354D |Joint HeTellT

Safety Start Setting

@: Safety start
2: Time for Slow speed(TS){(s) 5
3: Reduced speed for safety start 19
Cancel | OK J
F5: Change the selection, OK: Exit with saving 1)

[ A‘ Back Next. | Jump Te Change.

(2) Select the item to be modified and then press [Change.]
The numeric keypad will appear as shown below.

Q @ ek @. VS -6354D |Joint HeTellT

Change Parameter

Drocram | i Mo o corame: 19
Safety Start Setting @

CLR| BS
0 Safety start mude(O-:Disable 1-:Slo|.| i 3 9
2: Time for Slow speed(TS){s)
3: Reduced speed for safety start 4 5 J
1 2 3
L] (] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry 1)
® -~

(3) Enter the desired value(s) with the numerical buttons in the above table, and then
press the OK button.

The new settings will appear in the Safety Start Setting window.

(4) Check the new settings. If they are satisfactory, press the OK button to make them
take effect. To clear those settings, press the Cancel button.

5-43



Setting the step return options in Manual mode
Access: [ExtScrn]—[Program]—[Aux.]—[StpBack.]

Sets the step return options.

(1) Press [StpBack.] in the Auxiliary Functions (Programs) window. The Step Back
Setting window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%
M Step Back Setting

Note :Even if you select “All Instructions”,
non—motion instructions are NOT executed

but are only displayed in

< step back mode.
Only robot motion instructions are executed
in step back mode.

{® Robot Motion Imstructions J
C ¢ All Instructions e
[ Cancel | 0K | |
OK: Take in new entry. Cancel: Discard new entry M)

® -~

(2) Select the desired option.

(3) Press the OK button to make the new setting effective. To cancel it, press the
Cancel button.

Restarting the controller will make this setting go into effect.

5-44



Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

Enabling/disabling the automatic loading of a project in
Manual mode

Access: [ExtScrn]—[Program]—[Aux.]—[LoadMode]

Enables or disables the automatic loading of a project.

(1) Press [LoadMode] in the Auxiliary Functions (Programs) window. The Project Auto
Load Setting window will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Project Auto Load Setting
/
L= Select program auto load mode.
Set. PR (@ Enable
[F11
™ Disable
PA @ |
Cancel | OK |
Contin Compile
[F71 — — — [F121 |
| | I | |
OK: Exit with saving @SHUERUH
° - I I I

(2) Select the desired option.

(3) Press the OK button to make the new setting effective. To cancel it, press the
Cancel button.

Restarting the controller will make this setting go into effect.

5-45



|
Compiling a project
Access: [ExtScrn]—[Program]—[Aux.]—[Compile]

Compiles a project or all programs which are set to "Enable" in the Program List
window.

(1) Press [Compile.] in the Auxiliary Functions (Programs) window. The system
message will appear as shown below.

| doint wotTo|l[ 1z

M ¢ @ @ wm —ses

Auxili, P
System Message
Do you want to compile?
Set |
[F1- Cancel OK
7 7 7 y.

2 “ A & G
Continue SS Mode. StpBack. LoadMode Compile
LF7] LF8]1 LF9] [F1a] [F12] |

| | ] | |
i)
e of | | 1 | |

(2) To cancel compiling and return to the Auxiliary Functions (Programs) window,
press the Cancel button.

To start compiling, press the OK button.

(3) Upon successful completion of project compilation, the system will automatically
load the project and then return to the Auxiliary Functions (Programs) window.
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If project compilation is not successful, the compile log window will appear as shown
below. It displays syntax errors in the program. According to these error messages,
modify your program.

™ & 1 [ w o8 Joint Ho T of 1%

AN

F Compile Log

0006 STRAN ¥1.4.2
0007 L[/rom/pr j/pro3.pacl

S : Line(4) : A value is out of per
0009 error @ PRO3 : Line(B) : Undefined name  Id(M
9018 error : PRO3 : Line(B) : Instruction not confo
9011 error : PRO3 : Line(B) : Instruction not confo

c 0012

Ll

Displays the results of the compile. e
[ iy Back Next | | | | |
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Creating a new project in Manual mode
Access: [ExtScrn]—[Program]—[New PRJ]

Erases all task programs stored in the robot controller and will then create a new
project.

(1) Press [New PRJ]in the Program List window. The system message dialog box will
appear as shown below.

(2) Press the OK button.

M g @ @ wm sess Joint Ho T of 1%

Program List [No. of programs: 4]

System Message
m : j Do you want to create a new project?
PRO; ALl program files will be erased!!
PRO:
PRO- Cancel 0K
| | | | |
Strtlog | Stoplog Clrlog | | |
)

e of | | 1 | |
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Displaying syntax errors in Manual mode
Access: [ExtScrn]—[Program]—[SyntxErr]

Displays syntax errors found in compilation.

The display of syntax errors is useful for fixing syntax errors contained in a program.
You should fix the program until no syntax errors will display.

(1) Press [SyntxErr] in the Program List window. The Compile Log window will appear
as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%
Compile Log l

0001 PAC ¥1.4.1

0002 STRAN ¥1.4.2
PRO2 0003 L[/rom/pr j/prol.pacl
PRO3 0004 STRAN ¥1.4.2
PRO4 0005 L[/rom/pr j/pro2.pacl

2006 STRAN ¥1.4.2

0007 L[/rom/pr j/pro3.pacl

Displays the results of the compile. e

® -~

Back | Next | | | | |
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Enabling/disabling a selected program for compilation in Manual
mode

Access: [ExtScrn]—[Program]—[Config.]

Enables a selected program to get compiled or disables it from getting compiled.

In compilation, the system will first check the enable/disable flags of programs and
then compile only those programs whose flags are set to "Enable."

If a project contains more than one program with a same name but only one of them is
set to "Enable," then no compile error will occur.

If you edit and save programs whose flags are set to "Enable," the system will
automatically compile them.

(1) In the Program List window, select a program that you want or do not want to
compile.

(2) Press [Config.] (or the Config. button located at the bottom of the Program List
window). This switches the selected program between "Enable" and "Disable."

) & © 0 w 6080 | Joint WoTol 1%

Program List [No. of programs: 2]

PRO1 prol.pac Yes Yes Enable
Yes Yes

PRO2 pro2.pac Disabl

Back | Next | Search Config.

Display.
Cancel: Close this window ﬁfﬁ”%ﬂ)
@ A | HewProg.| Delete Copy | Yar. | Edit. | Aux. |

5-50



Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

5.2.2 Showing the Program List Window in Teach Check Mode

In Teach mode, touching the mode icon (the leftmost icon on the status bar) on the
extended screen toggles between the manual mode and teach check mode.

After switching to the teach check mode, pressing [Program] displays the Program List
window as shown below.

Q ¢ @ 4 v ema | netoll[ 1o
Program List [No. of programs: 5]

AUTOEXEC Dn halt ] 2.00 128 | VFud
PRO7 Dn halt 3 .00 128 | VFud
PRO42 Dn halt 3 .00 128 | VFud
PROSS Dn halt 2

.00 128 | VFud
8

PROL On halt 5 0.00 128 | ¥Fud

Back | Next | Search Display. Config.|

Cancel: Close this window @Sﬂm)

[ A‘ Halt | StepStop StepBack| StpStart

| CycStart

® v

When shifted

PrintDbg ||

ProgRst. Priorty. | Display.

The Program List window has the following items:

[Program Name]
[Status]
[LineNo.]
[RnTime]

[Priorty]

[F/B]

Lists program names declared by the PROGRAM statement.
Shows the execution status of the listed program.
Shows the line being executed or on halt.

Shows the run time that the listed program takes to run. Note that
programs named PROxx (where xx is a numeral) only may show
the run time.

If the listed program runs continuously, the run time required for
every cycle will appear.

Shows the priority order for executing programs. The less the
numeric value, the higher the priority.

Shows whether the listed program is currently executing forwards or
backwards.

The hierarchy of the [Program] menu in Teach checks mode is given on the next page.
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Extended Screen

— [Program]

in Teach Check

Mode

— [Halt]

— [StepStop]

—[ProgRst.]

— [Priorty.]

— [Display.]

— [FPrintDbg]

—t [Back]

[Next]
[CIrDisp]
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Halting the selected program in Teach check mode

Access: [ExtScrn]—[Program]—[Halt]

Halts the task program selected in the Program List window.

Pressing [Halt] in the Program List window (shown below) will immediately interrupt the

selected program.
Refer to the Table 3-3.

5
Q¢ @ 4 v s | notol [ 1ex
Program List [Mo. of programs: 51
AUTOEXEC On halt 4 o.00 | 128 | VFud
PRO7 On halt 3 .00 128 | VFud
PRO42 On halt 3 .00 128 | VFud
PROSS On halt 2 .00 128 | VFud
8

PRO1 Suspended 6 ?.00 12 ¥ Fud

Config. |

Back | Next | Search Display.
Cancel: Close this window %ijﬁﬂ)
® A ‘ Halt | StepStop | CycStart| StepBack| StpStart

TIP: Pressing [Halt] halts the selected program only. Pressing the STOP key on the

teach pendant stops all task programs.
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Causing a step stop in Teach check mode

Access: [ExtScrn]—[Program]—[StepStop]

Interrupts the task program selected in the Program List window as shown below, after
executing the current program step.

Refer to the Table 3-3.

DENSE

O Y @ § Mot | el 17

Program List [No. of programs: 31

PRO1 On hal t 2 9.00 128

PRO2 StepStop 5 8.00 128

PRO3 On hal t 399 1.43 128

Back | Next | Search | Display.| Config. |

Cancel : Close this window ™)

[ A‘ Halt | Step8t0p| | Cchtart| StepBack| StpStart|
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Stopping the program(s) in Teach check mode
Access: [ExtScrn]—[Program]—[ProgRst.]

Stops the program(s).

(1) Press [ProgRst.] in the Program List window.
The Reset Program window will appear as shown below.
(2) Select the program to be stopped and press the OK button.
The task will be stopped.
NOTE: The currently running program also stops.

Qd @@ w0 | vere|[  w

Program List [No. of programs: 31

Reset Progran

TSPRO & Choose programs to reset ¥ Fud

PRO1 ; Y Fud
(e Reset this progran

e  VFud

(" Reset all progrars

Cancel | 0K |

StrtLogl StopLogl CIrLog | | | |

SHORT

[OK] : reset program I
e of | | 1 | |
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Setting the priority order of programs in Teach check mode
Access: [ExtScrn]—[Program]—[Priorty.]

Sets the priority order of a program you select in the Program List window.

(1) Select the target program.
(2) Press [Priorty.], and the numeric keypad will appear as shown below.

| Hotol ™ e

Priority

Q 9 @ 3 v smo

CHECK.

Program List [Mo. of programs: 51

128

AUTOEXEC On halt 4 CLR| BS \ _

PRO? On halt 3 umeric
8] keypad

PRO42 On halt 3

PRO85 On halt 2 4 5 6

PROL on ho1t |2 |
1 2 3

Strtlog [ Stoplog Clrlog o CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry i

® -~

(3) Enter the priority order with the numerical buttons. (Entry range: 102 to 255)
Note: The priority order of the supervisory task cannot be changed.

(4) Press the OK button.
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Displaying codes of the selected program in Teach check mode
Access: [ExtScrn]—[Program]—[Display.]

Displays codes of the program selected in the Program List window.

(1) Select the target program.
(2) Press [Display.], and the program code window will appear as shown below.

Q Q@ @ @ k-0 | ueTel 17
Program: PRO2 Status: On halt

Y @081 PROGRAM pro2

0002  defint bno,bkind,bstatus, pno, pstatus, pkind
0083  defstr bnare,pnare

0004

0985  hno =1

0906 hkind = 5

0007  hstatus = 101

Back Next | Jurp To | | | |
Displays the program. i
[ A‘ Halt Step8t0p| | Cchtart| StepBack| StpStart|

When the program code window is displayed, the following commands are still
effective: [Halt], [StepStop], [CycStart], [StpStart], [Var.], [I/O.], [Priorty.], and [PrintDbg].
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Displaying a debug window in Teach check mode

5-58

Access: [ExtScrn]—[Program]—[PrintDbg]

Displays the debug window where you may view the result of executing the
PRINTDBG command in PAC language.

This command allows you to check the execution result of a program or the
intermediate result of the computation.

The debug window displays the last 40 lines of the execution result. Scroll the screen
to show older data.

A red triangle marker indicates a current line being used by this command.

If a sample program shown below is executed, the debug window will display the
results as shown below.

'"ITITLE "PrintDbg test program"
PROGRAM TEST
DIM COUNTER AS INTEGER

FOR COUNTER = 1 TO 5
PRINTDBG "Value =";COUNTER
IF COUNTER = 3 THEN EXIT FOR

NEXT

PRINTDBG "Result = ";COUNTER
END

Q 9 @ 3 v smo Hotol ™ e

CHECK.

Progrl Debug Window (Results of PrintDbg command)

2001 Yalue = 1 d
0002 Yalue = 2
PRO7 0003 Yalue = 3 fud
PRO4: 0004 Result = 3 fud
_PRO8! > 0005 Fud
PRO1 0006 Fud
| 0007

0008 |

Cancel: Close the window. @swcﬁurr

[ A‘ Back | Next. | | | | Clr Disp
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5.2.3 Showing the Program List Window in Auto Mode

Pressing [Program] on the top screen in Auto mode will display the Program List
window as shown below.

DY @ 8 v s | Hotol ™ e
AUTO
Program List [Mo. of programs: 51
AUTOEXEC On halt 1@ 0.00 128
PRO7 On halt 3 @.00 128
PRO42 On halt 3 @.00 128
PROSS On halt ? @.00 128
PRO1 On halt 2 2.00 128
Back | Next | Search Display.| Config. |
Cancel: Close this window @swcﬁurr
[ A‘ Halt | StepStop| CycStop | Start. | | StpStart

When shifted

PrintDbg ||

o ¥ | ProgRst. Priorty.| Continue| Display.

The Program List window has the following items:

[Program Name] Lists program names declared by the PROGRAM statement.

[Status]
[LineNo.]
[RnTime]

[Priorty]

Shows the execution status of the listed program.
Shows the line being executed or on halt.

Shows the run time that the listed program takes to run. Note that
programs named PROxx (where xx is a numeral) only may show
the run time.

If the listed program runs continuously, the run time required for
every cycle will appear.

Note: In Version 1.4 or later, the run time is displayed for each step
when step run is carried out.

Shows the priority order for executing programs. The less the
numeric value, the higher the priority.

The hierarchy of the [Program] menu in Auto mode is given on the next page.
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| Extended Screen|

— [Program] —
in Auto Mode [~ [Halt]

— [StepStop]

— [CycStop]

— [ProgRst.]

— [Priorty.]

I [Display.]

— [PrintDbg]
[Back]
—t [Next]

[CirDisp]
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Halting the selected program in Auto mode
Access: [ExtScrn]—[Program]—[Halt]

Halts the task program selected in the Program List window.

Pressing [Halt] in the Program List window (shown below) will immediately interrupt the
selected program.

Refer to the Table 3-3.

4=}
D 4o i w e o1 o] T
Program List [Mo. of programs: 51
AUTOEXEC On halt 4 2.00 128
PRO7 On halt 3 2.00 128
PRO42 On halt 3 2.00 128
PROSS On halt 2 2.00 128
PRO1 Suspended 7 28.55 128
Back | Next | Search Display.| Config. |

Cancel: Close this window @swcﬁurr

[ A‘ Halt | StepStop| CycStop | Start. | | StpStart
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Causing a step stop in Auto mode
Access: [ExtScrn]—[Program]—[StepStop]

Interrupts the program selected in the Program List window as shown below, after
executing the current program step.

Refer to the Table 3-3.

O 4@ 0w s wo 1 o T
Program List [No. of programs: 5]

AUTOEXEC On halt 4 ¢.00 128

PRO7 On halt 3 ¢.00 128

PRO42 On halt 3 ¢.00 128

PRO8S On halt 2 ¢.00 1

28
PRO1 StepStop 7 1.92 128

Config. |

Back | Next | Search Display.
Cancel: Close this window G
[ A ‘ Halt | StepStop| CycStop Start. | | StpStart
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Causing a cycle stop in Auto mode
Access: [ExtScrn]—[Program]—[CycStop]

Stops the task program selected in the Program List window as shown below, after
executing the current program up to the last step.

Refer to the Table 3-3.

O q® Y w e o 1 o| IETTHEN
Program List [No. of programs: 5]
AUTOEXEC On halt 4 @.00 128
PRO7 On halt 3 @.00 128
PRO42 On halt 3 @.00 128
PRO8S On halt 2 @.00 128
PRO1 Running 6 1.97 128
Back | Next | Search Display.| Config. |
Cancel: Close this window G
[ A‘ Halt | StepStop| CycStop Start. | | StpStart

NOTE: The elapsed time on display refers to the time length from the start to the end of
the program, including temporary stop time caused by Step stop or Halt.

5-63



Displaying the Reset Program window in Auto mode
Access: [ExtScrn]—[Program]—[ProgRst.]

Displays the Reset Program windows.

(1) Press [ProgRst.] in the Program List window.
The Reset Program window will appear as shown below.
(2) Select the program to be stopped and press the OK button.
The task will be stopped.
NOTE: The currently running program also stops.

QY @ 8 vy e | o 7o TSR

Program List [Mo. of programs: 51

AUTOEXEC & Choose programs to reset
PRO7

® Reset this program

PRO42
PROSS (" Reset all programs

I
Cancel | OK | -

StrtLogl StopLogl Clrlog | | | |

LOK] : reset program )

e o |
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Setting the priority order of programs in Auto mode
Access: [ExtScrn]—[Program]—[Priorty.]

Sets the priority order of the task programs selected in the Program List window.

(1) Select the target program.
(2) Press [Priorty.], and the numeric keypad will appear as shown below.

| Hotol ™ e

Priority

D ¥ @ @ vs e

ALTO

Program List [Mo. of programs: 51

128

AUTOEXEC On halt 10 CLR [ BS
PRO? On halt 3 el Numeric
PRO42 On halt 3 keypad
PROSS On halt ? 4 5 6
PRO1 On halt 2
1 2 3
Strtlog [ Stoplog | ClrlLog i CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry )

® -~

(3) Enter the priority order with the numerical buttons. (Entry range: 102 to 255)
Note: The priority order of the supervisory task cannot be changed.

(4) Press the OK button.
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Displaying codes of the selected program in Auto mode
Access: [ExtScrn]—[Program]—[Display.]

Displays codes of the program selected in the Program List window.

(1) Select the target program.
(2) Press [Display.], and the program code window will appear as shown below.

D Q@ q m-wwe | verel[ 1w

Program: PRO1 Status: On halt

@@t "tTITLE "PRO1”

Y @002 PROGRAM PRO1
0003  Takefirm
0084 SPEED 18
0985 MOUE I, P1
0006 DELAY 200
0007 MOUE L., P2

Back | Next | Jurp T0| | | |

Displays the progran. i)
[ A‘ Halt Step8t0p| Cyc Stop| Start. | | StpStart|

When the program code window is displayed, the following commands are still
effective: [Halt], [StepStop], [CycStop], [Var.], [I/O.], [Priorty.], and [PrintDbg].
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Displaying a debug window in Auto mode
Access: [ExtScrn]—[Program]—[PrintDbg]

Displays the debug window where you may view the result of executing the
PRINTDBG command in PAC language.

This command allows you to check the execution result of a program or the
intermediate result of the computation.

The debug window displays the last 40 lines of the execution result. Scroll the screen
to show older data.

A red triangle marker indicates a current line being used by this command.

If a sample program shown below is executed, the debug window will display the
results as shown below.

'"ITITLE "PrintDbg test program"
PROGRAM TEST
DIM COUNTER AS INTEGER

FOR COUNTER = 1 TO 5
PRINTDBG "Value =";COUNTER
IF COUNTER = 3 THEN EXIT FOR
NEXT

PRINTDBG "Result = ";COUNTER
END

DENSE |

G @ UMRohot vertel 1%

Debug Uindow (Results of PrintDhg corrand)

[\l 0081 Value = 1
[\l 0002 Ualue = 2
[\l 0083 Ualue = 3
[\l 0084 Result = 3

e | »opes
oe %15
| o i
0008 |
Cancel: Close this window 1)
L A‘ Back | Next | | | | Clr Disp|
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5.3 Displaying the Current Robot Position

Access: [ExtScrn]—[Arm]

Pressing [Arm] on the extended screen will display the Current Robot Position window
as shown below.

g 5 8w 6080 | Joint Ho T o 1%

e

Current Robot Position

n enls
P J T
2
5 i —
J2 -
= ~
X - —
J5 [ I
J6 9.00 ° J6 —
Cancel: Close this window. %ijﬁﬂ
[ A‘ Robot.. | | OpeMode. Yar. | Speed. | Aux. |
When shifted
[ ] V‘ Show P | Show J | Show T | | | Maint. ||

Pressing [Show P] (or P button), [Show J] (or J button), or [Show T] (or T button)
switches the expression of the current robot position to the position variable type, joint
variable type, or homogeneous transform matrix variable type, respectively.

The J1 through J6 (J4 for the 4-axis robot) show where each axis is positioned within
the motion space.

The hierarchy of the [Arm] menu is given on the next page.
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Extended Screen

— [Arm]

~(Speed] [Change.]

— [Robot.]
— [OpeMode.]
[Back]
[Next]
[Work No.]
[Tool No.]
l_ (The following menus have some submenus of [Back] to [Register].)
—[Var] —— [Integer]* —— |
—[Float.] - [Back]
—[Vector.] - - [Next]
—[Pos.]* - [Jump To]
—[Joint.]* -« - - [Move]*
—[RegVar.] - I [Change.]
—[Double.] . | [Get Pos.]*
—[Tran.]* ... - [Copy Var]
—[String.] ... — [Del AlIT***
—[VarsUsed] . L [Register]

([Tool.] to [Config.] have submenus [Back] to [Activate].
Submenu marked with * is only for [Work.] and [Area.].
Submenu marked with ** is only for [Area.].)

—[Aux.] —— )
_ [Direct.] (For 4-axis
ool —22
— [Work.] - —[Back]
—[Area.] - - [Next]
— [Config.] [~ [Jump To]
— [Overload] — [AutoCalc]*
—[Change.]
—[Activate]**
— [CtrlLog.] o
— [StrtLog]
— [StopLog]
—[ClrLog]
—[Savelog.]
—[DellLog.]
— [Exec CAL]
—[Show P]
—[Show J]
—[Show T] (IM Space.] and [RANG.] have submenus [Back] to [Change.])
L [Maint] —
— [M Space.] — l
—[RANG.] - —[Back]
—[Next]
—[Jump To]
—[Change.]
— [Brake.] — [CanclAll]
— [Adj.Z.Bal] —[ON/OFF]
(For 4-axis robot) L [SelctAll]
— [CALSET.]
— [ENC inf.]
— [ENC rst]
— [ENC setf]
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Selecting the robot type (reserved)
Access: [ExtScrn]—[Arm]—[Robot.]

Selects the type of robot you have. This command is reserved for future use of
eight-axis robots or two 4-axis robots. It allows the control of the teach pendant to
switch between six axes and two extended axes or between two 4-axis robots.

While the teach pendant has only six arm traverse keys, the robot controller can control
up to 8 axes (e.g., controlling a single 6-axis robot plus two extended axes or two
4-axis robots). To control more than six axes with those six keys of the teach pendant,
you need to use this command and switch the control to the extended axes.

This command is functionally equivalent to the R-SEL key.

(1) In the Current Robot Position window shown below, press [Robot.].

M ¢ @ @ wm —ses | Joint Weo T o 1%

Current Robot Position

n Nl
P J T
2
% -
J2 [ I
9 B
J5 9.00 ° i
J5 [I——
J6 9.00 J6 [
Cancel: Close this window. %ﬁsﬁﬁ)
[ A‘ Rnbot.| | OpeMode . Yar. | Speed.| Aux. |

(2) The Select Robot window will appear as shown below. Select the type of your
robot and then press the OK button.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Current Robot Position

Select Robot = =
- | ||
J2 [: YM —6283D
J3 [:
7|7
u [ SR
J5 [:
L -
J6
Cancel 0K |
OK: Exits with saving. Cancel: Exits without saving M)
° - | |
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Switching the operation modes, work coordinates and tool
coordinates

Access: [ExtScrn]—[Arm]—[OpeMode.]

Switches the operation modes, work coordinates and tool coordinates.

This command is functionally equivalent to the M-MOD key.

(1) In the Current Robot Position window shown below, press [OpeMode.].

g 5 8w 6080 | Joint Ho T o 1%

e

Current Robot Position

n enls
P J T
2
5 i
J2 -
J4 9.00 ° J3
J5 9.00 ° J4
J5 [ I
J6 9.00 ° J6
Cancel: Close this window. %ijﬁﬂ
[ A‘ Robot.| | OpeMode. Yar. | Speed.| Aux. |

(2) The Select Operation Mode window will appear as shown below. Select the
desired operation mode, work coordinates and tool coordinates, and then press
the OK button.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Select Operation Mode

W Operation Mode r Hork Coordinates — - Tool Coordinates — _J
XY WORK1 ToOL1 -
Tool WORK2 ToOL2 B

WORK3 T00L3 i
Cancel | 0K -
OK: Turns the selection on or off G
[ iy Back | Next | | MWork No.| Tool No.

NOTE: The work coordinates selected on the extended screen remains in effect after
the screen switches back to the top one. Be careful with the fact that in X-Y mode, the
robot runs with the work coordinates selected.
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Displaying and modifying variable values
Access: [ExtScrn]—[Arm]—[Var.]

Displays values assigned to various types of variables and the number of variables
used and/or modifies them.

This command is functionally equivalent to [ExtScrn]—[Program]—[Var.] in Manual
mode.

Displaying and modifying integer variable values
[ExtScrn]—[Arm]—[Var.]—[Integer.]

Refer to page 5-17.

Displaying and modifying floating-point variable values
[ExtScrn]—[Arm]—[Var.]—[Float.]

Refer to page 5-18.

Displaying and modifying vector variable values
[ExtScrn]—[Arm]—[Var.]—[Vector.]

Refer to page 5-19.

Displaying and modifying position variable values
[ExtScrn]—[Arm]—[Var.]—[Pos.]

Refer to page 5-20.

Displaying and modifying joint variable values
[ExtScrn]—[Arm]—[Var.]—[Joint.]
Refer to page 5-21.

Displaying registered variable list
[ExtScrn]—[Arm]—[Var.]—[RegVar.]
Refer to page 5-22.

Displaying and modifying double-precision variable values
[ExtScrn]—[Arm]—[Var.]—[Double.]

Refer to page 5-23.

Displaying and modifying variable values in homogeneous transform matrix
[ExtScrn]—[Arm]—[Var.]—[Tran.]

Refer to page 5-24.

Displaying and modifying string variable values
[ExtScrn]—[Arm]—[Var.]—[String.]
Refer to page 5-25.

Displaying and modifying the number of variables used
[ExtScrn]—[Arm]—[Var.]—[VarsUsed.]

Refer to page 5-27.
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Setting the speed
Access: [ExtScrn]—[Arm]—[Speed.]

Sets speeds for Teach, Individual, and Auto modes.

(1) In the Current Robot Position window shown below, press [Speed.].

M g @ @ wm sess | Joint Weo T e 1%

Current Robot Position

n Nl
P J T
2
% -
J2 [ I
9 N
% -
J5 [I——
J6 .00 J6
Cancel: Close this window. %ﬁsﬁﬁ)
[ A‘ Rnbot.| | OpeMode . Yar. | Speed.| Aux. |

(2) The Set Speed window will appear as shown below. Set the desired speeds for
Teach, Individual and Auto modes, respectively. Then press the OK button.

) W @ [ rec026-138 | Joint W T 1|[ T4 c1 pree

TEACH

CHECK 1 7 g g

‘ PLAY

1 2 3

9 CANCEL OK

OK: Take in new entry. Cancel: Discard new entry M)
o o | o

TIP: For the detailed operating procedure about speed, refer to Chapter 2, Section 2.6.
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Providing auxiliary functions
Access: [ExtScrn]—[Arm]—[Aux.]

Provides the auxiliary functions concerning coordinates definition, interference area
definition, user preferences, overload anticipation, and CAL operation.

(1) Press [Aux.], and the Auxiliary Functions (Arm) window will appear as shown
below.

Mg @ § m-temed | i vere|[

fAuxil iary Functions CArm)

v . 2
£ PA PA £
Direct. Tool . Lork. firea.
[F31 [F4] [F51 [F61
pA | >
Config. Overload Ctrllog. Exec CAL
[F#1 [F181 [F111 [F121
Cancel: Exits iy
[ A‘ | | Direct. | Tool . | Uork. | firea. |

(2) Select the desired auxiliary function by pressing the corresponding function key.
The corresponding window will display as described on the following pages.
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Entering the direct teaching mode (For 4-axis robots)

Access: [ExtScrn]—[Arm]—[Aux.]—[Direct.]

The direct teaching mode allows you to move the robot arm by hand (without using the
teach pendant) with the motor being OFF and teach the current position to a joint
variable, position variable, or homogeneous transform matrix variable. (Usual teaching
requires the motor to be turned ON.)

Note 1: The HS-G-T series robots have no air balance cylinder on the Z-axis, so the
operation procedure for the direct teaching mode differs from that of the conventional
4-axis robots.

Note 2: Holding down either one of the deadman switches is required for direct
teaching mode operation and brake releasing.

Note 3: Do not quickly start and stop the direct teaching mode in succession. It may
trigger the error 5790 "Speed over in direct mode."

B For conventional 4-axis robots except the HS-G-T series

(1) In the Auxiliary Functions (Arm) window, press [Direct.]. The air balance
adjustment window will appear.

NOTE: The air pressure adjustment for Z-axis balance is required only when you
make the robot enter the direct teaching mode at the first time after turning the
robot controller ON.

(2) According to the instructions given on the screen, adjust the air pressure. If the
"Complete the air pressure” is displayed as shown below, press the OK button.

| Joint veto| Il 12

MY g @ M -dere2D

(=)o ooocoono Hooooooao (+) Z

€d

Complete the ai o :
orplete the air pressure Fel

Z Cancel | 0K | @
Config. Overload Ctrllog. Exec CAL
[F71 [F101 [F11] [F12]

Adjust the air pressure of Z axis halance. Then press OK. ©*if

e o | | | 4 | |
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(3) Wait for the following window to appear and press the OK button.

Mg @ 0 m-wmed | Joim vere|[T 1

£ 0 u
System Message

Adjust the air pressure
of Z axis halance is completed.
0K

Z Cancel | 0K @

Config. Ouerload CtrlLog. Exec CAL
[F71 [F101 [F111 [F12]

SHORT
K. @ CU,

e o |

(4) Wait for the following window to appear.
Turn the motor OFF and then press the OK button.

Moy g @ M-8z | Joint woTe|l 1oz

@ Turn off the motor power. z
€a.
Cancel | 0K | Fél
PA 0 @
Config. Overload Ctrllog. Exec CAL
[F#] [F101 [F11] [F12]
)
e o | ] | | | |

(5) Wait for the following window to appear.
Check the message and press the OK button.

g @ 0 m-wmed | Joim voTo|M 1wz

The specified hrake(s) will he released.
Warning: Unlocked arms(s) may fall.

Cancel | 0K
£ =
Config. Ouerload CtrlLog. Exec CAL
[F71 [F101 [F111 [F12]
o)

e o |

The robot is placed in the direct teaching mode.
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B For the HS-G-T series

The HS-G-T series robots have no air balance cylinder on the Z-axis, so the operation
procedure for the direct teaching mode differs from that of the conventional 4-axis
robots.
(1) In the Auxiliary Functions (Arm) window, press [Direct.].

The following message will appear.

" W @ 0w a5t | doint Wo Tl 12

System Messape

: r Will start the direct mode.
The specified brake(s) will be released
by pressing the brake release button.

HWarning: Unlocked arms(s) may fall.

Cancel OK

)

e o | ]

(2) Press the OK button in the above window.

After that, holding down the brake release switch provided on the top of the 3rd
arm releases the brake.

Note: The brake release switch is effective only in the direct teaching mode.

/\Caution: Releasing the brake will drop the Z-axis downward. Make sure
beforehand that it will not cause damage to person or equipment.

Brake release button for the 3rd-axis

<HS-G-T series>

(3) In the following start window, press the OK button.

g T 8 s asesx

)

HEN

| Joint Heo el 1z

£ 3
Config. Overload Ctrllog. Exec CAL
[F71 [F1e1 [F111 [F121

")
o of | | 1 | | |
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Defining tool coordinates
Access: [ExtScrn]—[Arm]—[Aux.]—[Tool.]

Defines tool coordinates.

(1) Press [Tool.] in the Auxiliary Functions (Arm) window, and the following window will
appear.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Define Tool Coordinates

TOOL1 9.000000 0.000000 0.000000
9. 9. 9.
TOOL2 9. 9. 9.
9. 9. 9.
Cancel | 0K
F5: Change the selection @Sﬂm)

[ &‘ Back Next | Jump To | Change.

(2) In the above window, select the item to be defined and then press [Change.]
The numeric keypad will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

CLR| BS
Numeric
<
T00L1 0.000000 e 7| g | a keypad
0.000000 0.4
T00L2 0.000000 o | 5| B |
0.000000 0.4 1 o 3
L [} CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry e
e of | 1 | | | |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.
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Defining work coordinates
Access: [ExtScrn]—[Arm]—[Aux.]—[Work.]

Defines work coordinates.

(1) Press [Work.] in the Auxiliary Functions (Arm) window, and the following window
will appear.

M g @ 0w ceso | Joint Ho T 1%

Define Work Coordinates
WORK1 ©.000000 ©.000000 ©.000000
©.000000 ©.000000 ©.000000
WORK2 ©.000000 ©.000000 ©.000000
©.000000 ©.000000 ©.000000
Cancel | 0K
F5: Changes the selection %ijﬁﬂ)
[ A‘ Back | Next. | Jump To | AutoCalc| Change. |

(2) In the above window, select the item to be defined and then press [Change.].

NOTE: For automatic calculation of work coordinates, press [AutoCalc]. For
details, refer to the next page.

The numeric keypad will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

'—__ Change Coordinates
Define Work Coordinates @
CIR| BS
WORKL 0.000000 o 7| 8| o 4g— Numeric
keypad
©.000000 0.0
HORK2 ©.000000 eoc 4| 5| 8|
©.000000 e |, | g
_ 0 CANCEL | OK

OK: Take in new entry. Cancel: Discard new entry M)
e o | |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.

NOTE: The work coordinates selected on the extended screen remains in effect after
the screen switches back to the top one. Be careful with the fact that the work
coordinates selected here affects robot motions in manual mode.
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Calculating work coordinates automatically in Manual
mode

Access: [ExtScrn]—[Arm]—[Aux.]—[Work.]—[AutoCalic]

Calculates work coordinates automatically if you merely specify three points--Origin of
work coordinates, point on the X axis of work coordinates and point on the X-Y plane of
work coordinates.

For details regarding work coordinates definition, refer to Section 4.1.1, [1.3] and
Section 4.2.1, [1.3] for 6-axis and 4-axis robots, respectively.

(1) Press [AutoCalc] in the Define Work Coordinates window, and the following
window appears.

| Joint uoTol 17

4 @ 4 koo

P1
\ P2
—_— X/RX Y/RY ZIRZ
_ 650. 000 0.000000 400. 099
L 0. 000000 0.000000 45.0000 | |
Cancel | 0K | |
F5: Change the selection, OK: Fxit with saving ™)
[ A‘ | | | | Change. | |

If three points are on a straight line, the automatic calculation will fail to set work
coordinates and the following window appears.

) W @ A vs 6350 | doi woTol [ 10z

Cancel | OK |

F5: Change the selection. OK: Exit with saving M)
* .| —

Change.
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Defining an interference check area
Access: [ExtScrn]—[Arm]—[Aux.]—[Area.]

Defines an interference check area(s) or cube(s). If the end-effector comes in or goes
out of the defined interference check area, the system interprets it as interference so
that it can activate specified tasks preprogrammed if an I/O port address is set. Note
that AREAO to 3 are reserved for the system.

(1) Press [Area.] in the Auxiliary Functions (Arm) window, and the following window
will appear.

M g @ 0w ceso | Joint Ho T 1%

Define frea

rea ¢l 1H 2H 3H <H sH sH 7H

AREA?® Inactive ©.000000 2.000000 2.000000
2.000000 2.000000 2.000000
2.000000 2.000000 2.000000
[ [ @:Disable
Cancel | 0K
F5: Change the selection @SHUERUH

AutoCalc| Change. | Activate

[ A‘ Back Next. | Jump To

(2) In the above window, select the item to be defined and then press [Change.].

NOTE: For automatic calculation of the interference check area, press [AutoCalc].
For details, refer to the next page.

The numeric keypad will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

'—__ Change Coordinates
frea ¢l 10 2H 3H
CLR| BS
Numeric
AREA® Tnactive .000000 ee 7| g | 9 keypad
.000000 0.0
2.000000 g0 4| 5| & [
o 1| 2| 3
_ e CANCEL | OK
OK: Take in new entry. Cancel: Discard new entry e

® -~

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.
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Calculating the coordinates of an interference check
area automatically in Manual mode

Access: [ExtScrn]—[Arm]—[Aux.]—[Area.]—[AutoCalc]

Calculates the coordinates of an interference check area(s) automatically if you merely
specify three points--Work coordinates and two vertexes (farthest and nearest to the
origin of the base coordinates) of the interference check area.

M g 5 0 vs 65 | doint HoTo| [ 1ex

e

1 Interference area automatic peneration [Area @1

| Worke
ﬁ 3
ARE 00
X/RY/DX ¥ /RY /DY ZMEDE oo
[ | 541,933 9.000000 249.445 J
[ 0. 000000 0.000000 @.000000 i
o 0.90912476 0.000000 49,4454 °
Cancel | 0K | -
F5: Change the selection, OK: Exit with saving 1)
® -~ ‘ | | Change. |
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Setting the user preferences
Access: [ExtScrn]—[Arm]—[Aux.]—[Config.]

Sets or modifies the user preferences such as the control set of motion optimization,
robot mounting style, mass of payload, and payload center of gravity (as master control
parameters).

(1) Press [Config.] in the Auxiliary Functions (Arm) window, and the following window
will appear.

i;n,]q @ ik @. VS-6577E | Joint HeTelW

User Preferences [No. of parameters: 1971

7: Control set of motion optmization(®:0FF,1: ]

8: Floor-mount or Overhead-mount or Hall-moun 1

9: Mass of payload (g) 5000

1¢: Payload center of gravity X (mm}

11: Payload center of gravity Y (mm} 80

Cancel | OK |
F5: Change the selection, OK: Exit with saving 1)
[ A‘ Back Next. | Jump Te Change. |

(2) In the above window, select the item to be defined and then press [Change.].
The numeric keypad will appear as shown below.

i;jN @ ek @. VS-6577E | Joint HQT“"'W

7: Control set of motion optmization(@ Numeric

8: Floor-mount or Overhead-mount or Mal 7 g g keypad

9: Mass of payload (g)

1¢: Payload center of gravity X (mm} 4 5 6 +/=

11: Payload center of gravity Y (mm} 1 o 3

! ] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry )

® -~ |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.
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Displaying anticipated overloads to the capacity of
motors and brake resistance of the robot controller

Access: [ExtScrn]—[Arm]—[Aux.]—[Overload]

Displays anticipated overloads (percentages) to the capacity of joint-drive motors and
to the brake resistance of the robot controller.

(1) Press [Overload] in the Auxiliary Functions (Arm) window, and the following
system message dialog box will appear.

¥M -6083D | Joint WO T 0| 1%

Ji: ex J2: o% J3: 0% J4: e
J5: 0% J6: @% J7: 0% J8: o%
Brake resistance 0%

I T o | s
Config. Overload Ctrllog. Exec CAL
LF7] [F1a] [F111 [F12]
i
e of | | 1 | |

(2) Press the OK button to close the dialog box.

When the system logs control data, it calculates anticipated overloads. To update the
anticipated overloads; therefore, write program in which STARTLOG will execute at the
start of the motion whose overloads should be anticipated, as shown in the sample
program given on the next page.

The system will calculate anticipated overloads for a maximum of 10 seconds from the
start of logging. If the time from the start (STARTLOG) of logging to the end
(STOPLOG) is less than 10 seconds, the system will calculate overloads for that time.

If the time exceeds 10 seconds, the system will calculate them for the first 10 seconds.
If a motion cycle whose overloads should be anticipated takes more than 10 seconds,
therefore, you need to log control data for each of 10-second or less motion cycles to
monitor anticipated overloads.

Anticipated overloads will not be updated until STARTLOG executes again.
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(Sample program for logging)

PROGRAM PRO1 'Main program'

TAKEARM
CLEARLOG :Clears log data before STARTLOG
STARTLOG :Start of logging

CALL SUB1

CALL SUB2

STOPLOG :End of logging  (If STOPLOG executes within 10 seconds
from STARTLOG, the anticipated
overloads for that time will appear.)

GIVEARM

END
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Saving or deleting control log to/from the flash memory
Access: [ExtScrn]—[Arm]—[Aux.]—[CtriLog.]

Saves or deletes control log preserved in the flash memory.

(1) Press [CtrlLog.] in the Auxiliary Functions (Arm) window, and the following window

appears.
M ¢ @ @ wm —ses | Joint Weo T o 1%
Contrl Lg Mnu
Strtlog  Stoplog Clrlog
[F11 [F21 LF6]
2 2
Savelog. Dellog.
[F71 [F121
Cancel: Close this window @Sﬂm)
[ A‘ Strtlog [ Stoplog | | | ClrlLog
Function keys available
[StrtLog] Starts keeping a control log.
[StopLog] Stops keeping a control log.
[ClrLog] Clears the current log so as to allow a new log.
Saves the current log stored in the work memory into the
flash memory. If the controller is turned OFF, data stored in
the work memory will be lost, but data in the flash memory
[Savelog.] will not.
You may read out log data stored in the flash memory by
specifying the log in WINCAPSIII.
[DelLog.] Deletes the current log stored in the flash memory.
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Executing CAL operation

Access: [ExtScrn]—[Arm]—[Aux.]—[Exec CAL]

Executes CAL operation.

Chapter 5 Commands Assigned to Function Keys on the Extended Screen
___________________________________________________________________________________________________________________|

(1) Press [Exec CAL] in the Auxiliary Functions (Arm) window, and the following

system message dialog box will appear.

M ¢ @ @ wm —ses | Joint Weo T o 1%

System Message

@ Do you want to execute CAL?
Note: Check the motor ON. ea.

F61

Cancel | OK | —

p
A S— “
1 —— 11
Config. Overload Ctrllog. Exec CAL
LF71 LF19] [F11] LF12]
)
e of | | 1 | |

(2) Check that the motor power is ON, and then press the OK button in the above

dialog box to proceed.
The system message dialog box will appear as shown below.

Q @ ek @. VS -6354D |Joint HeTellT

System Message

@ CAL operation finished successfully!
0K

PA e
Config. Overload Ctrllog. Exec CAL
[F71 [F161 [F111 [F121

e of | | | | | |

(3) Press the OK button in the above dialog box.
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Switching the expression of the current robot position to the
position variable type

Access: [ExtScrn]—[Arm]—[Show P]

Switches the expression of the current robot position to the position variable type.

Press [Show P] in the Current Robot Position window, and the screen will switch as
shown below where the current robot position is expressed in position variables.

This command is functionally equivalent to the P button provided in the upper right
corner of the Current Robot Position window.

M g @ @ wm sess | Joint Weo T e 1%

Current Robot Position

X | se.00mm | FIG | lefty @ | s |r |7
Pl o T |
¥ | 000w | | Below @ |
z | 1395.00 wn | [fip @] & —
J2 [ I
Re | o0 | | single (@ | B
RY | o0 | [Fi6. bo. <] M —
J5 [I——
RZ 0.00 ° 36 .
Cancel: Close this window. %ﬁsﬁﬁ)
[ A‘ Robot.. | | OpeMode . Yar. | Speed. | Aux. |
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Switching the expression of the current robot position to the joint
variable type

Access: [ExtScrn]—[Arm]—[Show J]

Switches the expression of the current robot position to the joint variable type.

Press [Show J] in the Current Robot Position window, and the screen will switch as
shown below where the current robot position is expressed in joint variables.

This command is functionally equivalent to the J button provided in the upper right
corner of the Current Robot Position window.

M g @ @ wm sess | Joint Weo T e 1%

Current Robot Position

n Nl
P J T
2
J1
%
J2 [ I
J4 .00 J3
J4
J5 9.00 °
J5 [I——
J6 9.00 J6 [
Cancel: Close this window. %ﬁsﬁﬁ)
[ A‘ Rnbot.| | OpeMode . Yar. | Speed.| Aux. |
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Switching the expression of the current robot position to the tran.
variable type

Access: [ExtScrn]—[Arm]—[Show T]

Switches the expression of the current robot position to the homogeneous transform
matrix variable type.

Press [Show T] in the Current Robot Position window, and the screen will switch as
shown below where the current robot position is expressed in tran. variables.

This command is functionally equivalent to the T button provided in the upper right
corner of the Current Robot Position window.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Current Robot Position

X 80.00 wn | FIG | lefty () | AR Lo
Pl o3| T

Y 9.09 mm

Below (2}
7 | 1395.20 mm
0« | o.00000 [Fip @] O —

Single (8
0z 0.00000 e © L B

M
Ax | 0.00000 [F16. No. ( D] =
fy 0.00000 48 [
Az 1.00000 4 —
Cancel: Close this window. %ﬁsﬁﬁ)

[ A‘ Robot.. | | OpeMode . Yar. | Speed. | Aux. |
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Displaying the Maintenance Functions (Arm) window
Access: [ExtScrn]—[Arm]—[Maint.]

Displays the Maintenance Functions (Arm) window.

(1) Press [Maint.] in the Current Robot Position window, and the Maintenance
Functions (Arm) window will appear as shown below.

B 6-axis robots

M & @ @ wm sess | Joint Weo T e 1%

Maintenance Functions (firm)

7 7 4 4

A PA £ & |

M Space. RANG. Brake. CALSET.
[F11 [F21] [F31 [F61

ENC inf. ENC rst  ENC set.
LF1@]1 [F111 LF121

Cancel: Close this window. %ﬁsﬁﬁ)
[ A‘ M Space. RANG . | Brake. | | CALSET. |

W 4-axis robots

Mg @ § m-temed | i vere|[

Maintenance Functions (Arm)

A £ £ & |
M Space.  RANG. Brake. Adj. Z.Bal CALSET.
[F11 [F21 [F3] [F4] [F6l
ENC inf.
[F1@]
Cancel: Close this window. )
I
® A‘ MSpa[:e.| RANG. | Brake. |ﬂdj.Z.Bal | CHLSET.|

(2) Select the desired maintenance function. The corresponding window will display
as described on the following pages.
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Setting the motion space (software motion limit)
Access: [ExtScrn]—[Arm]—[Maint.]—[M Space.]

Sets the motion space or software motion limit.

(1) Press [M Space.] in the Maintenance Functions (Arm) window.
The Motion Space (Software motion limit) window will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Motion Space (Software motion limit)

Software motion limit (+J1, ° ) 170.000
Software motion limit (+J2, ° ) 135.000
Software motion limit (+J3. ° ) 165.000
Software motion limit (+J4, ° ) 185.000
Software motion limit (+J5, ° ) 120.000

Cancel | OK
F5: Change the selection @swcﬁurr
[ A‘ Back Next. | Jump Te | Change. |

(2) Select the item to be modified and then press [Change.].
The numeric keypad will appear.

M ¢ @ @ wm —ses | Joint Weo T o 1%

CIR| BS ]
Software motion limit (+J1, ° ) l’:lumegc
Software motion limit (+J2, ° ) 7 g g eypa
Software motion limit (+J3. ° )
Software motion limit (+J4, ° ) 4 5 6 e
Software motion limit (+J5, ° ) 1 o 3
1 ] CANCEL OK
OK: Take in new entry. Cancel: Discard new entry M)
° o | .

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.

The new entry will be entered into the Motion Space (Software motion limit)
window.

(4) Press the OK key.
To cancel the new entry, press the Cancel key.
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Setting the ready angle
Access: [ExtScrn]—[Arm]—[Maint.]|—[RANG.]

Sets the ready angle (RANG).

(1) Press [RANG] in the Maintenance Functions (Arm) window.
The RANG window will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

BEANG(L." > 0.00000
REANG(I2." > 0.00000
REANG(I3." > 0.00000
EANG(4." > 0.00000
REANG(I." ) 0.00000
Cancel | OK
F5: Change the selection, OK: Exit with saving )
® -~ ‘ Back Next. | Jump Te Change. |

(2) Select the item to be modified and then press [Change.].
The numeric keypad will appear.

M ¢ @ @ wm —ses | Joint Weo T o 1%

CLR| BS
RANG(L.” )
RANG(J2.° ) 21 8| 9 ll:lume;lc
RANG3.” ) eypa
RANG(4," ) SLE LT L
RANG(J5.” ) 1 o 3
|| [} CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry M)
e o | |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.

The new entry will be entered into the RANG window.
(4) Press the OK key.

To cancel the new entry, press the Cancel key. To return to the Maintenance
Functions (Arm) window, press the OK or Cancel key.
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Releasing or locking brakes

Access: [ExtScrn]—[Arm]—[Maint.]—[Brake.]

NOTE: In the global type of robot systems of the early version of the -G series, holding
down either one of the deadman switches is required for direct teaching mode
operation and brake releasing.

B For 6-axis robots: VM-G-T, VS-G-T and VP-G-T series
Releases and locks J1 to J6 brakes.
(1) Press [Brake.] in the Maintenance Functions (Arm) window.
The Brake Release Settings window will appear as shown below.

M g @ @ wm sess | Joint Weo T e 1%

Brake Release Settings

7 7
& [ 2] A
M Spe CALSET.

rr W3 [F6]
W B Brake released

M Broke locked @ @

A
NC rst  ENC set.
W 6 Cancel | OK | 111 LF12]
F5: Turns the brake of the specified joint on or off M)

Selctﬁll|

CanclAll| ON/OFF

® -~

(2) Select the target brake.

(3) Press [ON/OFF], and the indicator color of the selected brake will change from
black to green if locked or from green to black if released.

Black: Brake locked, Green: Brake released
To lock all axes' brakes, press [CanclAll]; to release them, press [SelctAll].

(4) Check the brake status, and then press the OK button to make the new entry take
effect.
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B For 4-axis robots
Releases or locks the Z-axis brake in the Hx-G-T series.

(1) Press [Brake.] in the Maintenance Functions (Arm) window.
The Brake Release Settings window will appear as shown below.

Mg @ 8 m-emed | gt were|[  m

Maintend Brake release setting.

z Will start @
the brake release axis setting.

M[glf?m (¢ Z axis brake released. CFII}:EI]ET

™ Z axis hrake locked.

Cancel | 0K |

[0K] Set,[Cancell Cancel e

e o | ] | | | |

(2) Select the "Z axis brake released." or "Z axis brake locked."

(3) Check the brake status, and then press the OK button to make the new entry take
effect.
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Adjusting the air pressure balance of the Z axis
(for 4-axis robots)

Access: [ExtScrn]—[Arm]—[Maint.]—[Ad].Z.Bal]

Adjusts the air pressure balance of the Z axis in 4-axis robots. (This command does
not apply to 6-axis robots.)

(1) Press [Adj.Z.Bal] in the Maintenance Functions (Arm) window, and the following

window will appear.

Make sure that the motor is turned ON and press the OK button.

| Joint wveto|l[ 12

MY g @ M -dere2D

d £ i A u
System Message
Z Turn on the motor power. @ |
M Sps ALSET.
[F11 Cancel 0K Fé6l
ENC inf.
[F10]
o
e o | ] | | | |

(2) According to the instructions given on the screen, adjust the air pressure. If the
"Complete the air pressure" is displayed as shown below, press the OK button.

g @ 0 m-wmed | Joim voTo|M 1wz

Corplete the ai . <a.

orplete the air pressure e

z Cancel | 0K |@
Config. Ouerload CtrlLog. Exec CAL

[F71 [F101 [F111 [F12]

Adjust the air pressurefiof Z axis halance.[{Then press OK. %)
e o | |
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(3) If the air pressure balance of the Z axis is not proper, the warning message
appears. Follow the instruction to readjust the air pressure balance.

(4) Wait for the following window to appear, then press the OK button.

Mg @ 0 m-wmed | Joim vere|[T 1

Adjust the air pressure
of Z axis halance is completed.
0K
Z Cancel | 0K @

Config. Overload CtrlLog. Exec CAL
[F71 [F101 [F111 [F12]

K. &M

e o |
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Selecting and deselecting joints to be calibrated
Access: [ExtScrn]—[Arm]—[Maint.]—[CALSET.]

Selects and/or deselects joints to be calibrated.

(1) Press [CALSET.] in the Maintenance Functions (Arm) window.
The Set CALSET window will appear as shown below.

g 5 8w 6080 | Joint Ho T o 1%

e

1
i .
/; ur | {'a
M Spe CALSET.
ey 2 [F61

. o] s
| B3

NC rst ENC set.
W 6 Cancel | 0K |'11] [F121

F5: Turns the current selection on or off @swcﬁurr

® -~

Canclﬂll| ON/OFF Selctf—\ll|

(2) Select the target joint.

(3) Press [ON/OFF], and the indicator color of the selected joint will change from
green to black if selected or from black to green if deselected.

Green: Joint selected for calibration, Black: Joint deselected

To deselect all joints, press [CanclAll]; to select them for calibration, press
[SelctAll].

(4) Check the joint status, and then press the OK button to make the new entry take
effect.

TIP: For details about the CALSET procedure, refer to the INSTALLATION &
MAINTENANCE GUIDE (T03), "CALSET."
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Displaying encoder information
Access: [ExtScrn]—[Arm]—[Maint.]—[ENC inf.]

Displays encoder information.

Pressing [ENC inf.] in the Maintenance Functions (Arm) window will display the
Encoder Information window as shown below.

@ 5 8 w6080 | Joint Ho T o 1%

HER

m Encoder Information

r System Status —— ~ Recognized Joints —
P [ it
o2 2
M| HB3 3 =
M | [Bz]
ux |3 B Normal
| P B 6 B Frror
mJy uJ L
R [ ok |
OK/Cancel: Exits Gk
i I I I

The above window displays the system status of the robot controller and the joint
status. If the status is normal, the indicator lights in green; if abnormal, it goes off.

Pressing the OK or Cancel button will return the screen to the Maintenance Functions
(Arm) window.

5-99



Resetting the motor encoder data

Access: [ExtScrn]—[Arm]—[Maint.]|—[ENC rst]

Resets the motor encoder data.

You need to reset encoders and perform CALSET if:

-Error 641+ occurs due to run-down encoder backup batteries, or
-Error 677+ occurs due to a great impact applied to the robot when the power is off.
(* is any of 1 to 6 denoting the object axis.)

Given below is an encoder resetting procedure.

(1) Pressing [ENC rst] in the Maintenance Functions (Arm) window will display the
Encoder reset window as shown below.

i
Q @ Gl [ﬂ HS -45352F | Joint W @OT 0| 1%
Maintenance Functions (firm) ik del [l e KL
| @
~ ﬁ Z ,ﬁ CLR| BS
M Space. RANG. Brake. Ad,j.7B: 7 8 q
[F11 [F21] [F3] LF4]
4 5 5}
1 2 3
ENC ind
[Fie] (] CANCEL | OK
OK: Take in new entry. Cancel: Discard new entry 1
® -~ | |

(2) Enter the axis number whose encoder is to be reset, then press [OK].
The System Message appears.

System Message
Will reset the encoder (Joint 1J.
fire you sure you want to lose
the encoder position data?

Cancel | OK |

(3) Press [OK], ad the encoder of the selected axis will be reset.
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Setting ID data of motor encoders

Access: [ExtScrn]—[Arm]—[Maint.]|—[ENC set]

Sets the ID data of motor encoders.

This command is intended for DENSO WAVE service personnel only. Do not use this
command.
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5.4 Displaying the Vision Menu
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Access: [ExtScrn]—I[Vision]

Pressing [Vision] on the extended screen displays the Set Vision menu as shown
below.

Q @ @ [?1 HH —4670%D | Joint HW@T ol W

Set Yision

L £ £

Display CLS Drawing

[F2] [F3] LF4] LF61

2| 2| = 2| oz

Window Model Analysis Options  Init.
LF71 LF8]1 LF9] [F11] LF12]

Cancel: Close this window b

| Monitor

[ A‘ Camera| Display CLS | Drawing

When shifted

Tnit. ||

| Options

[ ] v‘ Window | Model | Analysis

NOTE: Before using the [Vision] menu, make sure that:

« An optional pVision board is integrated in the robot controller,
e The robot is placed in Manual mode, and
o The vision semaphore is released (no TAKEVIS obtained).

The hierarchy of the [Vision] menu is given on the next page.
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Extended Screen

I— [Vision] ——
—[Camera] —
— [Update]
— [Live]
— [Change]
—[Display] ——
— [Update]
— [Change]
—[CLS] ——
—[Change]
— [CanclAll]
—[Sel/Canc]
L [SelctAll]
—[Drawing]
—[Monitor] ——
— [Update]
— [Continue]
— [Stop]
—[Window] ——
—[New] —
L [1 pixel]
— [10 pixel]
— [50 pixel]
— [Change]
—[Edit] ——
—[Del] L [1 pixel]
—[Change] — [10 pixel]
—[Capture] — [50 pixel]
—[Live] L [Change]
—[Model] —
— [Display]
— [New]
[1 pixel]
[10 pixel]
- [Delete] [50 pixel]
- [Change] [Change]
— [Capture]
— [Live]
—[Analysis] ——
— [Capture]
— [Live]
— [Window] ——
— [Model] — [1 pixel]
| [Change] — [10 pixel]
— [Normal] L [50 pixel]
L [Binary] - [Change]
L [Number]
- [Capture]
L [Live]
— [Options]
[Back]
E [Next]
[Jump To]
[Change.]

L [Init]
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Getting image signals from the specified camera into the vision
board

Access: [ExtScrn]—[Vision]—[Camera]
Sets the camera input parameters and gets image signals sent from the specified
camera into the pyVision board.

(1) Press [Camera] in the Set Vision window, and the Input Camera window will
appear as shown below.

M g @ @ wm sess | Joint Weo T e 1%

Input Camera
SN —— Process No.
z (® Camera 1 (® Process @

(" Camera 2 (" Process 1

Table No. {” Process 2
o {” Process 3

Cancel | 0K

OK:Input Camera. Cancel: Close this window. G

Live

[ &‘ Update | | Change

(2) Setthe camera input parameters as follows:
Camera No.: Specify the connected camera number.
Table No.: Specify the number of the table that is looked up during input.

Table No. 0: Normal (Brightness 0 to 255)

Table No. 1: 70% brightness compression (Brightness 0 to 175)
Table No. 2: vy correction

Table No. 3: Reversal

Table No. 4: 70% brightness compression reversal

Table Nos. 5 to 15: User defined tables

Process No.: Specify the process screen number from which camera image
signals will be read.

(3) Press [Update] to get image signals from the specified camera.

Function keys available

Updates camera input parameters and reads image signals from the
[Update] - )
camera. The Camera Input window remains open.
. Displays the image of the camera selected on the monitor by lookup
[Live] i
table O (fixed).
[Change] E&ﬁlbaeyf the numeric keypad where you may modify the table
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Displaying the specified image on the monitor
Access: [ExtScrn]—[Vision]—[Display]

Sets the monitor display parameters and displays the specified image on the monitor.

(1) Press [Display] in the Set Vision window, and the Screen Display window will
appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Screen Display

Camera & Process ~Table No.
(" MNo disp (" Camera 1 1

" Draw @ (" Camera 2

" Draw 1 Process @

o Draw @+1 Process 1

Process 2

Cancel 0K

Process 3

OK:Change the selection. Cancel: Exit with saving M)
® -~ |

Update Change

(2) Set the monitor display parameters as follows:

Drawing: Specify the screen to be drawn.
Camera & Process: Specify the image to be displayed.
Table No.: Specify the number of the table that is looked up during
input.
Table No. 0: Normal (Brightness 0 to 255)
Table No. 1: 70% brightness compression
(Brightness 0 to 175)
Table No. 2: y correction
Table No. 3: Reversal
Table No. 4: 70% brightness compression reversal

Table Nos. 5 to 15: User defined tables

Function keys available

[Update] Updates monitor display parameters and calls up the specified
P image on the monitor. The Screen Display window remains open.
[Change] Displays the numeric keypad where you may modify the table
9 number.
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Clearing the drawing screen or process screen
Access: [ExtScrn]—[Vision]—[CLS]

Clears data on the specified drawing screen or process screen.

(1) Press [CLS]in the Set Vision window, and the Clear Screen window will appear as
shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Clear Screen

Ml Drawing @ Clear= @
Bl Drawing 1

Camer Monitor

rFi] B Process @ IF61

B Process 1 Z | Z |
B Process 2

tions Init.
F111 LF121]

B Process 3 Cancel | OK |

OK:Clear Screen. Cancel: Close this window. @Sﬂm)
® -~

| | Change Canclﬁll| Sel/Canc Selctﬁll|

(2) Specify the Clear value.
Clear: Set the value with which the clearing process should take place.

The Process screen will be filled with brightness of specified value. The Drawing
screen will be cleared by 0.
Normally specify O.

Function keys available
[Change] Displays the numeric keypad where you may modify the clear value.
[CanclAll] Cancels all the selections of the screen.
[Sel/Canc] Selects/cancels selection of the screen to be cleared.
[SelctAll] Selects all the screens.
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Setting the drawing destination screen
Access: [ExtScrn]—[Vision]—[Drawing]

Sets the drawing destination screen.

When this menu is called up, its settings show the current ones of the pVision board.

Unless otherwise specified with VISSCREEN again when the programs are running,
the drawing destination screen configured in this menu applies.

The configuration shown below produces the same as when "VISSCREEN 1, 0, 1" is
executed.

(1) Press [Drawing] in the Set Vision window, and the Set Drawing window will appear
as shown below.

@ 5 8 w6080 | Joint Ho T o 1%

1M N
e Set Drawing
Drawing @ (" Instant OFF
Drawing 1 (@ Instant ON

Process @

Process 1

Process 2

Cancel | OK |

Process 3

OK: Exit with saving %ijﬁﬂ)

¢ - A N N
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Displaying the camera input screen and process screen
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Access: [ExtScrn]—[Vision]—[Monitor]

Displays a camera image and process screen image on the LCD of the teach pendant
(TP).

The resolution is 256 x 240 pixels and the grayscale is 16 levels. The display rate is 2
frames per second for camera images.

When a camera image is displayed, process screen 3 is used as a video capture
memory (where camera images are temporarily stored), so temporary data of process
screen 3 will be lost.

Camera images or process screen images on the LCD are temporarily in grayscale,
which is normal. Once this menu screen is closed, the teach pendant screen reverts to
the original color display.

(1) Press [Monitor] in the Set Vision window, and the TP Monitor window will appear
as shown below.

MY @ - | Joint wore|[ @

TP Monitor

fCamera & Process

™ Carmera 1

Camera 2
Process @
Process 1

Process 2

Process 3

Cancel: Close this window 1M

o &‘ Update | Continue| Stop | | | |

Function keys available

[Update] Updates the teach pendant screen according to the settings.

Gets camera images continuously. If Camera 1 or 2 is selected, the
[Continue] images will be get at a rate of two frames per second (and updated
once every 0.5 second).

[Stop] Stops continuous reading.

Note: When using this command, be sure to turn off the screen saver on the teach
pendant.
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Browsing windows to be used in image analysis [Ver. 1.5 or later]
Access: [ExtScrn]—[Vision]—[Window]

Browses the parameter values of windows to be used in image analysis and allows you
to monitor the frame of the specified window.

(1) Press [Window] in the Set Vision window, and the Edit Window will display as

shown below.

M g @ @ —erem

| doint wote|l[ 1z

Edit Window [Referencel

Window = @ Square

X=0 Y=10

PA
Camer

[F11

Monitor

Width =
LF61

512 Height = 489

Mode =2

Cancel | OK |

SHORT
CuT,

o

OK: Set Cancel:Close this window

A

| Change

New | Edit | Del |

® v ‘ Capture

Live

Parameters
Window No.

Window type :

X origin
Y origin

Description
: Number assigned to a window (0 to 255)
Shape of a window (Square, line, circle, ellipse, or sector)
. X-coordinate origin of a stored window (0 to 511)
. Y-coordinate origin of a stored window (0 to 480)

Other parameters differ depending upon window shapes. For further details regarding
window shapes, refer to "WINDMAKE" in the PROGRAMMER'S MANUAL (I) (T03).

Function keys available

[New]

Creates, edits, and saves a new window (Edit mode)

[Edit]

Edits a window already stored (Edit mode)

[Del]

Deletes data of the selected window number.
The deleted data will be completely lost.

[Change]

Changes the window number.

[Capture]

Captures a camera image and displays it on the process screen.

[Live]

Switches to a camera image.
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(2) Press OK to display the frame of the selected window.

During execution of "New," "Edit" or "Del," a progress bar will appear as shown
below since it takes several seconds to retrieve necessary data from the pVision
board.

Q @ @ [?1 HH —4670%D | Joint HW@T ol W

Please wait...

Transferring Window info.

I 6.0% fonitor
[F11 [F61

i |y |y i ey i

Window Model Analysis Options  Init.
LF71 LF8]1 LF9] [F11] LF12]

@sunm
CuT,

Shown below is a frame example of a window number selected. (The colors are
not the same as the original image colors).

‘ . |_— Window frame
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Creating, editing and saving a new window (Edit mode)
[Ver. 1.5 or later]

Access: [ExtScrn]—[Vision]—[Window]—[New]

Creates, edits and saves a new window.

(1) Press [New] in the Edit Window, and the numeric keypad will appear as shown
below.

(2) Enter the number of a new window to be created.

| doint wotTo|l[ 1z

M g @ 4 070

Edit Window [Referencel

’7
Window = @ Square

Z X=0 Y=20

Camer: i gth = 512 Height = 72 | 8 | 8
[F1]

Hindow No.

fingle - 9.0 Mode = 4 5 B
1 2 3
Cancel | (] CANCEL 0K
OK: Take in new entry. Cancel: Discard new entry e
e o | |
Parameters Description

Window No. : Number assigned to a window (0 to 255)

Window type : Shape of a window (Square, line, circle, ellipse, or sector)
X origin : X-coordinate origin of a stored window (0 to 511)

Y origin . Y-coordinate origin of a stored window (0 to 480)

Other parameters differ depending upon window shapes. For further details

regarding window shapes, refer to "WINDMAKE" in the PROGRAMMER'S
MANUAL (I) (TO3).

(3) Press OK. The system message will appear and then the following Edit Window
will display.

Q @ @ [?1 HH —4670%D | Joint HW@T ol W

Window = 2 Square

X = 200 Y = 200

Camer i gth = 100 Height = 109 Monitor
[F1] [F63

fingle = 9.0 Mode =2

P
P

Move 10 Cancel | OK
0K: Set Cancel:Close this window ﬁfﬁmﬁﬂ)
[ A | 1 pixel | 10 pixel| 5@ pixel | Change |




Function keys available
[1 pixel] Specifies the movement quantum in units of 1 pixel.
[10 pixel] Specifies the movement quantum in units of 10 pixels.
[50 pixel] Specifies the movement quantum in units of 50 pixels.
[Change] Changes each model data.
[Capture] Captures a camera image and displays it on the process screen.
[Live] Switches to a camera image.

(4) You may change the size of the window by modifying the parameters in the
window and check the changed size on the monitor.

et L 1 B
‘E o

5-112



Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

Editing and saving an existing window (Edit mode)
Access: [ExtScrn]—[Vision]—[Window]—[Edit]

Edits and saves a new window.

(1) Press [Edit] in the Edit Window, and the following window will appear.

Q @ @ [?1 HH —4670%D | Joint HW@T ol W

Window = 1

Square

X = 200 Y = 200

Camer.

Width = 25¢ Height = 25¢ Monitor
[F11

LF61

fingle - 9.0 Mode =2

Move 10 Cancel | OK |

0K: Set Cancel:Close this window G
[ A | 1 pixel | 10 pixel| 50 pixel | Change |
o V‘ Capture Live | | | ||
Parameters Description
Window type : Shape of a window (Square, line, circle, ellipse, or sector)
X origin . X-coordinate origin of a stored window (0 to 511)
Y origin . Y-coordinate origin of a stored window (0 to 480)

Other parameters differ depending upon window shapes. For further details
regarding window shapes, refer to "WINDMAKE" in the PROGRAMMER'S
MANUAL (I) (T03).

(2) Other operating procedure is the same as in [New].

Function keys available
[1 pixel] Specifies the movement quantum in units of 1 pixel.
[10 pixel] Specifies the movement quantum in units of 10 pixels.
[50 pixel] Specifies the movement quantum in units of 50 pixels.
[Change] Changes each model data.
[Capture] Captures a camera image and displays it on the process screen.
[Live] Switches to a camera image.
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Browsing the stored model data
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Access: [ExtScrn]—[Vision]—[Model]

Browses the stored model data that is required in search function.

(1) Press [Model] in the Set Vision window, and the Edit Model window will appear as
shown below.

Edit Model[Refer to Search Modell

Model No.= @

;fi ‘UriginX: KK ‘UriginY: R

M g @ 0w ceso | Joint Ho T 1%

Camer. ‘Nidth =179 ‘Height: 170
LF11

0¢#stX = 50 0FFsty = 25

‘0Ff5tﬂngi45.0 ‘Size = 78516

Remain= 566272 Cancel | oK |

OK/Cancel: Close this window @swcﬁurr
® i

| Change

New | Delete

Display

When shifted

Live

® v ‘ Capture

Model No.:  Stored model number (0 to 99)

Origin X: Origin of X coordinates of the stored model (16 to 485)
Origin Y: Origin of Y coordinates of the stored model (16 to 454)
Width: Width of the stored model (10 to 256)

Height: Height of the stored model (10 to 256)

Offset X: Offset X from origin (-511 to +511)

Offset Y: Offset Y from origin (-511 to +511)

Offset angle: Offset angle from the origin of angle (-360 to 360)
Size: File size of the stored model

Remain: Memory available for storing models

Origin X and origin Y are not stored into registered data, so they are indicated by

Wkkk 1

When a new model is created, process screen 3 is used as a work area and hence
the contents of the screen will change.
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Function keys available

[Display] Displays the image of the selected model number on the monitor.

[New] Creates and stores a new model (in Edit mode).

Deletes the data of the selected model number. The deleted data is

[Delete] lost completely.

[Change] Allows you to modify model numbers.

[Capture] Captures a camera image and displays it on the process screen.
[Live] Switches to a camera image.

X, Y
coordinates
Origin Offset X
0,0) |* >
y
Height
A Offset
Y
shbLIISE
_I_ I
5
-
i
X-axis
Y-axis -
————— Angle origin
Offset angle

Search model

The offset from the angle origin is specified in 'Offset Angle'. As shown in the drawing, when [Offset
Angle] is specified when there is an offset with respect to the angle origin, the offset value is affects the
resultant [Angle] of [SHMODEL].
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During model editing, deleting, or creating, a progress bar will appear as shown below
since it takes several seconds to retrieve necessary data from the pVision board. The
time required will vary depending upon the number of models stored.

M Qg m d Us-D | Joint uoTol 17
Edit Model[Refer to Search Modell

Set Ui
Please wait...

Z Delete search model info.
| 0.01

[>1zZe = 377 [Kemaln= o77obo

Cancel | 0K
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Creating a new model
Access: [ExtScrn]—[Vision]—[Model]—[New]

Creates a new model and stores it.

(1) Press[New] in the Edit Model window, and the following edit window will appear as
shown below.

M g @ 3w —sess | Joint Weo e 1%

Edit Model[Edit Search Modell
Model No2l

Model No.=21
/| Origink= 231 OriginY= 215

Camer: MWidth = 5@ Height= 5@ Monitor

[F11 [F61
OffstX = 25 OffstY = 25

.

OffsthAng= 0.0 & |

Hove 18 Pixel Cancel | oK
OK: Set Model Cancel:Close this window ﬁfﬁmﬁﬂ)
[ A1 pixel | 10 pixel| 5@ pixel | Change |

Model No.:  Specify the number of a model to be created. (0 to 99)

Origin X: Specify the origin of X coordinates of a model to be created.
(16 to 485)

Origin Y: Specify the origin of Y coordinates of a model to be created.
(16 to 454)

Width: Specify the width of a model to be created. (10 to 256)

Height: Specify the height of a model to be created. (10 to 256)

Offset X: Specify offset X from origin (-511 to +511)
Offset Y: Specify offset Y from origin (-511 to +511)
Offset angle: Offset angle from the angle origin (-360-360).

(2) The allowable range of parameter values appears on the monitor screen. Taking
those as reference, set the desired values.

Function keys available
[1 pixel] Specifies the movement quantum at the rate of 1 pixel.
[10 pixel] Specifies the movement quantum at the rate of 10 pixels.
[50 pixel] Specifies the movement quantum at the rate of 50 pixels.
[Change] Allows you to modify model data.
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|
Analyzing images
Access: [ExtScrn]—[Vision]—[Analysis]

Allows you to analyze images temporarily from the teach pendant without setting up
corresponding programs.

Types of image analysis

Image processing

. : Remark
instructions € s

Image analysis functions

Model search SHMODEL
: If labeling does not finish within the
Labeling BLOB specified time, a timeout error occurs.
If the specified processing range exceeds
—— 360 degrees in the sector window, edge
Edge finding VISEDGE finding applies to the range exceeding
360 degrees.
Area/Center of gravity/ VISMEASURE Extracts features such as area, center of

Major axis angle gravity, and major axis angle.
QR code VISREADQR Reads QR code symbols.

Filters input screens.

Filter processing VISFILTER

Circle search SHCIRCLE

If a timeout occurs during searching, the
number of corners found before the
occurrence of the timeout will be

Corner search SHCORNER displayed.

The timeout length can be modified with
the search timeout parameter accessed
by [Vision]—[Options].

(1) Press [Analysis] in the Set Vision window, and the Image Analysis window will
display as shown below.

Image analysis parameters
M g §@ @\4 M —4070%D Joint W@ T@

AN

Image analysis type

Image Analysis

@:Model Model Search

1:Score 80.0 PR Window No.
2:Detection Unit Pixel Hindow =8

3:Detection Number |1 Binary H = 255

4:Start angle 0.0

5:End angle 360.9 Binary L = 128 K

[Camera No. = 11 , [Process No. = @] Cancel | OK | H|gher and lower
thresholds

E———
Camera and process
screen information
@sunnr )
CUT,

OK: Set Cancel:Close this window

Model | Change

[ A | Capture Live Window

o ofvoimom] | | | |
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Window No. : Number of the target window to be processed.
Binary vision parameters : Specifies the upper and lower limits for binary
vision.

Function keys available

[Capture] Captures a camera image and displays it on the process screen.
[Live] Switches to a camera image.
[Window] Sets the shape and size of a temporary window.
Temporarily displays the image of the model to be searched in
[Model]
model search.
[Change] Changes parameter values.
[Normal] Switches to the normal vision where a grayscale image displays in
256-tone.
[Binary] Switches to the binary vision where a binary image displays in

2-tone.

(2) Select the desired image analysis.

Pressing [Binary] will show a binary image based on the higher and lower
threshold values you have entered. A camera live image may also display as a
binary image in real-time.

Normal vision

=
4’“

Binary vision

® ‘-
l,'

5-119



Setting or modifying vision board parameters
Access: [ExtScrn]—[Vision]—[Options]

Sets or modifies vision board parameters.

(1) Press [Options] in the Set Vision window, and the Vision Parameters window will
appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Vision Parameter [No. of parameters: 571

]
1: Camera 1 - shutter mechanism

3: Camera 1 - lower input level ]

4: Camera 1 — upper input level 100

Cancel | 0K

F5: Change the selection. OK: Exit with saving M)
[ Fiy ‘ Back

Next | Jump To Change.

Function keys available

[Back] Displays the previous page of the parameter list.

[Next] Displays the next page of the parameter list.

[Jump To] Displays the setup data of the specified number.

Displays the numeric keypad where you may enter a new

[Change ] parameter.

(2) To modify the parameters, press [Change.]. The numeric keypad will appear as
shown below.

M g @ 0w ceso | Joint Ho T 1%

Change Parameter

Vision Parameter [No. of parameters:

1: Camera 1 - shutter mechanism 7 g o]

3: Camera 1 - lower input level

4: Camera 1 — upper input level 1 o 3

! ] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry )

® -~ |
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Initializing the vision board
Access: [ExtScrn]—[Vision]—[Init.]

Initializes the vision board to the default settings.

This is equivalent to the powering-on reset. This command resets settings made in
programs, such as temporary window data, drawing-related settings made in programs,
image data in the process screen memory.

Use this command if a vision board error occurs.
NOTE: You may initialize the vision board only in Manual mode.

NOTE: Never execute this command during setting in WINCAPSIII or with the teach
pendant. Doing so will initialize the vision board so that no correct setting may be
made.

(1) Press [Init.] in the Set Vision window, and the system message will appear as
shown below.

M g @ 0w ceso Joint W0 T o 1%

System Message

Are you sure you want to initialize
the vision board?

Pressing OK will initialize it.

Cancel OK |

Options Init.
[F111 [F12]
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3.5

5-122

Displaying I/O Signals and Simulating
Robot Motion

Access: [ExtScrn]—I[l/O]

Displays the 1/0O Monitor window where you may monitor I/O signals and/or simulate

the robot motion with the 1/O signals.

Pressing [I/O] on the top screen will display the I/O Monitor window as shown below.

g 5 8 vs 635 | Joint Ho T 1%

e

I/0 Monitor [In standard model

= Enable Auto ~ Deadman SH = Robot stop

WMo edct WMot d0edct WMz 0edct INMCZ  0edet T
Stop all steps Not used. Halt A1l Strobe signal

Bis  wedce WlMis  eder nBe  edct IE7 Medor

Skip interrupt Odd parity Data 1 @ Data 1 1
Bz 10cdct WMo nedot NEr1o 0edet TNIE1L TDedot ™
Data 1 2 Data 1 3 Data 1 4 Data 1 5

B> 1oedct M3 dpedet NVMce 10edet INMCas 0edet I
Data 1 6 Data 1 7 Data 2 @ Data 2 1

F5/0K: Turns the selection on or off %ijﬁﬂ)

[ A ‘ Back

Next

Jump To | Dummy IN| ON/OFF | Aux. |

Function keys available
[Back] Displays the previous page of the 1/O signal list.
[Next] Displays the next page of the 1/O signal list.
Displays the Jump to I/O No. window where you may type
[Jump To] an |/O port address you want to see with the numerical
P keys and press OK. Doing so will display the target input or
output signal.
Allows the selected system-input port to accept a dummy
[Dummy IN] input. That input port will be marked with "!" and the dummy
y I/O icon will appear in the status bar of the top of the
screen. This command is useful for testing programs.
Displays the system message "Are you sure you want to
[ON/OFF] turn the 1/0 xxxx on (or off)?" Pressing the OK button will
turn the selected input port on (or off).
[Aux.] Details are given on the next page.
[CIrDummy] Clears the dummy input setting.
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Providing auxiliary functions
Access: [ExtScrn]—[l/O]—[Aux.]

Provides the auxiliary functions concerning 1/Os.

Pressing [Aux.] in the 1/O Monitor window will display the Auxiliary Function (I/O)
window as shown below.

M & @ @ wm sess | Joint Weo T e 1%
0

Auxiliary Function (I/0)

.
£ @
Set H/M AlocMode  Sw Disp
[F11 [F21 [F31
A
1/0 Lock
LF7]
F5/0K: Turns the selection on or off G
[ A‘ Set H/MW | ﬁlocl"'lode| Sw Disp | | |

[ ] "‘ I/0 Lock

Configuring hardware
Access: [ExtScrn]—[l/O]—[Aux.]—[Set H/W]

Configures hardware such as 1/0 assignment mode and DeviceNet expansion.

(1) Press [Set H/W] in the Auxiliary Function (I/O) window, and the I/O Hardware
Settings window will appear as shown below.

M Y @ 4 v e | Joint Ho T 1%

I/0 Hardware Settings [No. of parameters: 121

2: Alloc (@:Compati 1:Std 2:Compati-D¥ 3:Std-D¥ 4:Master-D
1
5: Hand I0. interruption (@:Invalid. 1:Yalid) ]
6: DeviceNet. No. of slave input slots 8
Cancel | OK
F5: Change the selection, OK: Exit with saving 1)

(2) Select the desired item and press [Change.]. You can modify the setting.

[ A‘ Back | Next. | Jump To| | Change.
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Switching between standard and compatible allocation
modes [Ver. 1.6 or later]

Access: [ExtScrn]—[l/O]—[Aux.]—[AlocMode]

Switches between the standard and compatible allocation modes from the teach
pendant.

(1) Press [AlocMode] in the Auxiliary Functions (I/0O) window. The Choose allocation
window appears as shown below.

M & @ @ wm sesn | Joint Weo T o 1%
0 toritor [

Choose allocation

Compatible Allocation

Set H:
[F11 Standard Allocation

I/0 Lc
LF/]

Cancel 0K

@sunm
CuT,

(2) Using the cursor keys, select the desired allocation mode.
(3) Press OK.

The following system message appears, requesting you to restart your controller.

M & @ @ wm sesn | Joint Weo T o 1%

System Message

@ Completed setting parameters.
You must restart your controller
before the new settings will take effect.

|

I/0 Lc I
LF/]

Cancel 0K

o

e o | ] | | | |

(4) Press OK.

The screen returns to the Auxiliary Functions (I/O) window.
(5) Turn the controller power off and then on.

The I/O allocation mode is changed.
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Setting I/0 output restrictions when machine is locked
Access: [ExtScrn]—[l/O]—[Aux.]—[l/O Lock]

Sets the I/O output restriction range when machine is locked.

(1) Press [I/O Lock] in the Auxiliary Functions (I/O) window. The 1/O Lock Setting
window appears as shown below.

M g @ @ wm sess

Joint. W@T 0| 1%

o I/0 Lock Setting

Select 1/0 Lock Setting
A
Lo (™ Enable ALl
Set. H/
[F11 {™ Disable GeneralOUT
(" Disable SystemOUT
(# Disable ALl
I/0 Lo
LF7] Cancel | 0K |
SRS
OK: Exit with setting 1M
° - I [ R

(2) Select the desired I/0 output restriction type and press the OK button.

Then, the Output Conditions Setting When Machine Lock is released window will
appear.

Choice

Enable All: All outputs are allowed with no 1/O output restrictions even
when the machine is locked.

Disable GeneralOUT: Forbids all outputs of ports used for general output.

Disable SystemOUT: Forbids all outputs of ports used for specialized output.
However, ports 72, 73, 74 are not prohibited.

Disable All: Forbids all outputs of ports apart from ports 72, 73, 74 when
the machine is locked.

Note 1: In all case other than "Enable All," the actual I/O output is restricted when the
machine is locked. However, the 1/O display of teach pendant is refreshed. according to
the program.

Note 2: I/O output is refreshed on clicking [OK] after modifying 1/0 lock settings.

Note 3: I/O lock settings are reset to "Disable All" every time the computer is switched
on.
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(3) The output conditions set when freeing machine lock become valid when [OK] is
pressed after selecting the output conditions set when freeing machine lock.

M g @ @ wm sess | Joint Weo T e 1%

I/0 Lock Setting

Output Status on LockRelease
7
4 & Select Output status on Lock Released
Set. (8 Output original I/0 status
[F1
—] (" Output T/0 status
Cancel | 0K |
I/0
LF71 comeTT orT
| - [ |7
OK: Take in new entry. Cancel: Discard new entry e
o o | |

Note: The settings of I/O output restrictions when machine is locked are reset to the
original 1/0 conditions.
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5.6 Displaying the Operation Panel

Access: [ExtScrn]—[OpePanel]

Displays the operation panel on the teach pendant screen.

Pressing [OpePanel] on the extended screen will display the Operation Panel window

as shown below.

Touching a button on the panel will change its color between black (OFF) and green
(ON). Switching on/off on the panel concurrently modifies the internal 1/O values, 128

to 211.

M g @ @ wm sess | Joint Weo T e 1%

Operation Panel

Panel No. @/ 6,

Cancel: Close this window @Sﬂm)
[ ] &‘ Back | Next. | | | |

Function keys available

[Back]

Displays the previous page of the operation panel.

[Next]

Displays the next page of the operation panel.
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5.7 Displaying the Settings (Main) Window

5-128

Access: [ExtScrn]—[Set]

Displays the Settings (Main) window.

(1) Press [Set] on the extended screen, and the following window will appear.

M g @ @ wm sess | Joint Weo T e 1%

Settings (Main)

o| (8] s o] 2

Log. FD. Mem Info Set Com. Maint.
[F21 [F31 [F41 [F5]1 [F61
Options. Savel SaveFile
LF7] LF8]1 LF9]
Cancel: Close this window G
[ A‘ Load! | Log. | FD. Mem Info| Set Com.[ Maint. |

When shifted

Save! SaveFile

[ ] v ‘ Options.

(2) Select the desired setting function. The corresponding window will display as
described on the following pages.
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Extended Screen

L [sef]

— [Load!]

—[Log] —
— [ErrLog]
— [OpelLog]

| [USB] ——[Read.]
L [Write]

L [Aux.]

— [Memolnfo]
— [Set Com.] —
— [Permit.]
— [SeriallF]
— [Modem]

— [Address]

— [Gateway] ]
— [Hispeed!]
— [Client]

— [Server]
L [Comm.buff]

— [Maint.] —
— [Total h]

— [Version]
— [Date.]

— [Battery]
— [Odometer] _
— [Clr Data]

| [TO3 Opt.] _t

— [Protect.]
— [Language]

L [Extnsi —
B
L [Update.]

— [Options.] —

L [Savel]
— [SaveFile]

[CanclAll]
[Sel/Canc]
[SelctAll]

[CtriLog.]

[Change.]

[Change.]
[Change.]

[Cumu. 0]
[Cumu. 1]

[Change.]
[Change.]
[Reset]

[Custmize]
[HoldStat]
[Const V]

[Remove]
[Input ID]
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|
Loading a project
Access: [ExtScrn]—[Set]—[Load!]

Loads a project sent from the PC teaching system, enabling the robot controller to
execute it.

(1) Press [Load!] in the Settings (Main) window, and the following system message
dialog box will appear.

M ¢ @ @ wm —ses | Joint Weo T o 1%

System Message

§ & Caution: Mill load the project!
Lo
[

; Cancel | 0K | ;

B | <

Options. Savel SaveFile
LF71 LF8]1 LF9]

)

e o | ] | | | |

(2) Press the OK button to start loading.

5-130



Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

Displaying the error log
Access: [ExtScrn]—[Set]—[Log.]—[ErrLog]

Displays the error log.

(1) Press [Set]—[Log.]—[ErrLog] on the extended screen, and the Error Log window
will appear as shown below.

O & T 1 usoamx | WoT ol 12
o
Error Log
Date Time Error code Module name
2002/02/14 19:35:50 | 2608 [2]
2 2002/02/14 19:35:29 600c [0]
3 2002/02/14 19:13:56 207b [2]
4 2002/02/14 19:97:43 331b [31
5 2002/02/14 19:97:43 331b [3]
LineNo | Source
Error |Robot stop is activated
Cancel: Close this window ﬁfﬁkﬁ&)
[ A‘ Back | Next. | Jump To | | Aux. |

In the bottom line of the log list appears the error details of the selected error
number.

The LineNo and Source areas show nothing.

(2) To check older log, scroll the log list with the cursor keys, [Back], or [Next]. Or,
press [Jump To] to call up the numeric keypad where you enter the line number of
the desired error log. Doing so will directly call up the target log.

(3) You can choose which level errors should be logged. In the Error Log window
shown on the previous page, press [Aux.] and [ErrLvl] to call up the Record Err
Level window shown below.

Choose the desired error level. The system will log errors at the level you have
chosen or higher errors.

NOTE: Errors at levels lower than the specified here will not be logged but it does
not mean that such errors will no longer occur.

NOTE: The "Emergency stop ON 600C (Error level 0)" will be always logged
regardless of the error level setting.

Mg @ @ w -ses | Joint o T 12

Record Err Level

P4

Recle |Fi. | evel 2
[F11

Err Level 3

Err Level 4

Cancel

OK ‘

OK: Exit with saving )
° - I I I
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|
Displaying the operation log
Access: [ExtScrn]—[Set]—[Log.]—[OpelLog]

Displays the error log.

(1) Press [Setl—[Log.]—[OpeLog] on the extended screen, and the Operation Log
window will appear as shown below.

o
@ @ 7 [g HS —45352E | WeT 0| 1%
Opr Log
Date Tine Code Client
2002/02/14 19:41:30 3000 1/0
2 2002/02/14 19:41:06 1004 LLK
3 2002/02/14 19:40:27 1004 L
4 2002/02/14 19:40:18 1004 LLK
5 2002/02/14 19:40:¢6 1004 P
Client | 1/0
Opr |Emergency stop
Cancel: Close this window 1)
L A‘ Back | Next. | Jump To | | |

(2) Contents of the Operation Log Display

In the bottom line of the log list appears the operation details of the selected item
number.

The Client column shows the operation sources that trigger the logged operations. The
client may be any of the following:

TP: Teach pendant

PC: In WINCAPSIII

I/O: I/1O

SYS: Main system software

NOTE 1: Emergency stop is triggered by operating the teach pendant, but the client is
treated as /0.

NOTE 2: In some processing operations, the log information may be shown in such a
format as [cnfPAC 9 val 1]. This means that the operation has changed the
environment settings. In the case of [cnfPAC9 val 1], it means that the 9th item of the
PAC parameter table has been changed to value "1." For environment setting values,
refer to the PROGRAMMER'S MANUAL (I) (T03), Chapter 22 (Appendix), Section 22.3.

NOTE 3: The operation logging maintains a record of processing operations required
for maintenance and does not maintain all operation records.
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Reading and Writing Data with USB Flash Memory

The USB memory access menu is available in the robot controller RC7, Version 2.2 or later.

Access: [ExtScrn]—[Set]—[USB.]

The robot controller RC7 Version 2.2 or later supports a USB flash memory drive.

The controller Version 2.3 or later can read/write multiple projects using the USB flash
memory drive while Ver. 2.2 can handle a single project per media.

The following USB flash memory drives are available to the controller.

Manufacturer Model
[-O DATA EDP-###M, EDC-#H#M
Logitec LMC-##UDA
### denotes the capacity.

- When formatting the USB flash memory drive, select the "FAT" in the file system
menu.

- Never touch or remove a USB flash memory drive or turn the controller power off
when the USB flash memory drive is being accessed.

RC7M Controller

) —T——

| POWER [ 7 @

® ® (3R

UIyIM Uo uiny Jou og

440 YoUMS Joye 0asg
FTIRINOZIM T @9P 440

|c

I uuuu‘

7

|c )

| oooo

| INPUT AC [
AN

(FGH#F) I i
N o

\LMJJ.LMI )

USB connector

(2ND) @sn

) NV
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Data that can be handled by USB flash memory drive

The table below lists data that can be handled by USB flash memory drives. Select the
appropriate data to read or write as necessary.

Data Type File or Data Remarks
Source program files (PAC, H, PNL) | Only files with their compile
Source program | Executable files (NIC, MAP) flags active ("Enable" in the
data Settings files (DAT) Use column) can be written
Data files for base program into USB flash memory.
All global data Reading variables data into
Number of variables used the robot controller
Variables data automatically changes the
"number of variables used" in
the controller.
I/O settings
VO data Settings for expansion board
Arm parameters ¢ Never read in arm data
Tool/work/area coordinates prepared for other robots.
definition e Tool and work data
Parameter files for top screen and modified by TOOL or
base program WORK command will not
Arm data pe updated when writteln
into the memory. To write
updated data, first save the
system parameters (see
p. 5-174) and then write
data into the USB flash
memory.
Visual-related Visual equipment settings Write (to USB flash memory)
data only.
Communications settings
Log data Version information
Various log data
Backup data Various types of data Ver. 2.3 or later

Data exchange between robot controller and WINCAPSIII

Data can be exchanged between the robot controller and WINCAPSIII by means of a
USB flash memory drive.

USB memory data modification not allowed

Never modify data stored in the USB flash memory drive from the robot controller. Any
modification makes it impossible to access the memory because USB memory data
contains check codes used for checking data corruption and guaranteeing accurate
data read/write.
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Reading USB memory data into the robot controller
Access: [ExtScrn]—[Set]—[USB.]—[Read.]

Reads data stored in a USB flash memory into the robot controller.

(1) Press [USB.] in the Setting (Main window), and the USB Memory Access Menu
appears as shown below.

Mg @ 0§ weoer | downt wore|l[ 1z

USB memory Access Menu

L] @

Read. Write.
LF11 LF21

Cancel: Close this window e

o A‘ Read. | Hrite.

(2) Press [Read.] in the USB Memory Access Menu, and projects stored in the USB
flash memory appear as shown below.

Mg @ 0§ weoer | doint wetol| 1z

Project List [No. of projects: 31

02042201 0472272002 | YP-6242F 2.3.9 01/10/2005

02042202 0472272002 | YP-6242F 2.3.9 01/10/2005
02042203 04/22/2002 | YP-6242F 2.3.9 01/10/2005

[F5100K1Select [CancellCancel )

Select a project to read from the USB flash memory, then press [Select] and OK
button.

CAUTION: Never read in arm data prepared for other robots. Doing so will cause
the robot to malfunction. It is very DANGEROUS.

o A‘ Back | Next | Search | Select
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(38) The Select File to Read window appears as shown below.
Select data to read and then press the OK button.

IO N | Joint W o 7ol 1%

HAN

I_ Select File to Read

M Program M Backup Data
;
L

¥4
B Yar data

B 1/0 data

M Arn data

M Vis data

M Log data Cancel | OK |

F5: Select or cancels the item @Sﬂ%ﬁr)

o Fi% Selctfll

| | Canclﬂll| Sel/Canc

(4) The update confirmation screen for the CALSET and RANG appears as shown
below.

Press the OK button, and the controller starts reading data from the USB flash
memory.

MY @ 0 ek | Joint e T el 12

AN

Iﬁ Select File to Read

System Message

CALSET.RANG will be update. Are you sure?

Cancel | 0K |

M Arm data

M Vis data

M Log data Cancel
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(5) During reading, the following system message appears.

MY @ 0 ek | Joint e T el 12

AN

0.0%

M Vis data

M Log data Cancel

(6) Upon completion of reading, the following message appears.

Mg @ 4 weeer | doint woto|l[ 1z

Select File to Read

System Message

Completed setting parameters.

You must restart your controller
before the new settings will take effect.

M Log data Cancel

o5

o of | ]

Restart the robot controller.

CAUTION: Without restarting the robot controller, the robot may not operate
normally.

Notes on reading new variables data from USB flash memory

Reading new variables from the USB flash memory overwrites the current variables
stored in the robot controller with the new ones.

Note that, if the robot controller has 50 integer variables and the USB flash memory
contains 30 integer variables, the 31st to 50th variables in the controller will be lost at
the end of the read operation.
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Writing data stored in the robot controller to USB flash
memory

Access: [ExtScrn]—[Set]—[USB.]—[Write.]

Writes (Saves) data stored in the robot controller into a USB flash memory.

(1) Press [Write.] in the USB Memory Access Menu, and the Enter Project Name
window appears as shown below.

| Joint Ho Tl 1%

Mg @ 0 weeoer

Enter Project Name

(2042204

z | X | C | ¥ | B | N | H | P | o | A | Cancel

w | T =]

OK: Take in new entry. Cancel: Discard new entry M)
® i | | Clr ALl |

Enter the project name and press the OK button.

(2) The Select File to Save window appears.

| Joint H@T@l 1%

W @ veeader

Select File to Save

M Program M Backup Data

W Var data

M 1/0 data

M Arn data

M Yis data
M Log data Cancel | 0K |
F5: Select or cancels the item )

® a% CanclAll| Sel/Canc| SelctAll

Press the OK button, and the controller starts writing data into the USB flash
memory.
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(3) During writing, the following system message appears.

m g m @ w-soar | Joint Ho T 1%

AN

Select File to Save

Please wait...

Writing to the Backup Data file now.

| 0.0%

M Vis data

M Log data Cancel
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Saving Control Log into USB Flash Memory
Access: [ExtScrn]—[Set]—[USB.]—[Aux.]—[CtriLog.]

Determines whether or not to save the control log into a USB flash memory together
with data stored in the robot controller.

The control log takes up a large storage space, while it is not required as backup of the
facility data. Therefore, enable this feature only when you need to save the control log.

(1) In the USB Memory Access Menu, press [Aux.]—[CtrlLog.], and the Control Log
Save Setting window appears as shown below.

Mg @ [ weear | Joint WeTol 1

Control log save setting

@ Save control log from flash area

% Disable

{" Enable

Cancel | 0K |

Disable : default Enable: from flash area @Sﬂ%ﬁr)
e o | I | |

(2) Select "Enable" or "Disable" and then press the OK button.
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Displaying the memory information of the robot controller
Access: [ExtScrn]—[Set]—[Mem Info]

Displays the memory information of the robot controller.

(1) Press [Mem Info] in the Settings (Main) window, and the Controller Memory
Information window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

I Controller Memory Information
Yariable Used/Total 26320/786432

I 3.3%
Program Used/Total 188416/3849000
I 4.9%
OK |
OK/Cancel: Close this window @Sﬂm)

® -~

The window shows the used and total sizes of the Variables memory and
Programs memory.

(2) To close the Controller Memory Information window, press the OK button.
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Displaying the Communications Setting Menu
Access: [ExtScrn]—[Set]—[Set Com.]

Displays the communications setting menu.

(1) Press [Set Com.] in the Settings (Main) window, and the Communications Setting
Menu will appear as shown below.

) ¢ @ 0 Hs 45352 | Joint Wo T o 1%

Communications Setting Menu

| | @] 2| 2] <
Permit. SeriallF  Modem Address Gateway Ext. Run
[F11 [F21 [F31 [F41 [F51 [F61

PA = £
HiSpeed! Client Server Comm.buff

[F71 [F1e] [F111 [F12]1

Cancel: Close this window @Sﬂm)
[ ] A‘ Permit.

Address Ext. Run

Serial IF | Hodem Gateway

(2) Select the desired setting function. The corresponding window will display as
described on the following pages.
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Setting the communication permission
Access: [ExtScrn]—[Set]—[Set Com.]—[Permit.]

Sets the communication permission or the read/write permission for each
communications port.

(1) Press [Permit.] in the Communications Setting Menu, and the Communication
Permission Settings window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Communication Permission Settings

Read/write |

Disable
Disable

Read/write

Read/write

Cancel 0K

F5: Change the selection. OK: Exit with saving M)
* .| —

Change.

NOTE: COM1 is reserved by the system, so its settings cannot be changed.
COMz2 is used for communication with the PC teaching system. COM3 and COM4
are reserved for future extension. Ethernet is used as Ethernet port.

(2) Select the target port and then press [Change.]. The Change Permission Settings
window will appear as shown below.

NOTE: "Read only" or "Read/write" can be set to only any one of COM2, COM3,
COM4, and Ethernet port.

| doint wotTo|l[ 1z

M ¢ @ @ wm —ses

Communication Permission Settings

Change Permission Settings

(# Disable

(" Read only

(" Read/urite

i . i i SHORT.
Select communication permission you need. i)

.&‘
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TIP: In the Change Permission Settings window are three choices, defined as:
"Disable": Disables the selected communications port.

"Read only": Allows external equipment (such as PC teaching system) to read
data from the robot controller.

"Read/write": Allows external equipment (such as PC teaching system) to
exchange data with the robot controller.

(3) Select the desired item and press the OK button. The Communication Permission
Settings window will reappear.

(4) Check the new entry, then press the OK button to make the new entry take effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled.
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Setting the transmission rates for RS-232C serial
interface ports

Access: [ExtScrn]—[Set]—[Set Com.]—[Serial IF]

Sets the transmission rate for each of the RS-232C serial interface ports.

(1) Press [Serial IF] in the Communications Setting Menu, and the Set RS-232C
window will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

19200 bps None 8 bit | 1 bit CR

19200 bps None 8 bit | 1 bit CR

19200 bps None 8 bit | 1 bit CR
19200 bps None 8 bit | 1 bit CR

Cancel OK

F5: Change the selection, OK: Exit with saving 1)
¢ A‘ |

Default.| Change.

NOTE: COM1 is reserved by the system, so its settings cannot be changed.
COMz2 is used for communication with the PC teaching system and its default
transmission rate is 19,200 bps. COM3 and COM4 are reserved for future
extension.

NOTE: The higher transmission rate may yield the higher transmission error rate.

(2) Select the target port and then press [Change.]. The Select Transmission Rate
window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

(" 9600 bps
_— (@ 19200 bps
it CR
(" 38400 bps it CR
(" 57500 bps it | R
it CR
(" 115200 bps
Cancel OK OK
Select the transmission rate you want. G
* . A
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(3) Select the desired transmission rate, then press the OK button to close the Select
Transmission Rate window.

(4) Check the new entry, then press the OK button to make the new entry take effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled.

If you press [Default.] in the Set RS-232C window, the following defaults will be
restored:

The default of the COM1 (reserved by system) cannot be changed.

Port Transmission Parity  Data Stop bit  CRJ/LF code
rate (bps) (character
length)
COM1 (reserved by system) 19200 None 8 bits 1 bit CR
COM2 (RS-232C) 19200 None 8 bits 1 bit CR
COM3 19200 None 8 bits 1 bit CR
COoM4 19200 None 8 bits 1 bit CR

5-146



Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

Initializing modem
Access: [ExtScrn]—[Set]—[Set Com.]—[Modem]

Initializes the modem connected to the selected modem port.

(1) Press [Modem]in the Communications Setting Menu, and the Set Modem window
will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

19200 bps None 8 bit | 1 bit CR
19200 bps None 8 bit | 1 bit CR
19200 bps None 8 bit | 1 bit CR
19200 bps None 8 bit | 1 bit CR
Cancel 0K
F5: Change the selection. OK: Exit with saving M)
[ Fiy ‘ | Default.| Change. |

(2) Select the modem port with which the target modem is connected and then press
the OK button to proceed. The following system message will appear.

g 5 8w 6080 | Joint Ho T o 1%

R

System Message

Will initialize the modem connected to COM2!

Cancel | OK |

Cancel

o)

e o |

(3) Check the message and then press the OK button to start initializing the modem.
The system message "Completed initializing the modem successfully." will appear.
(4) Press the OK button to close the system message dialog box.
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Setting the IP address of the robot controller
Access: [ExtScrn]—[Set]—[Set Com.]—[Address]

Sets the IP address of the robot controller.
NOTE: The IP addresses 10.255.255.252 to 10.255.255.255 cannot be used.

(1) Press [Address] in the Communications Setting Menu, and the Set Controller IP
Address window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Set Controller IP Address

o ‘ IP address A68. 1. 1 J
Perm Subnet mask 266 255 .265 ., @ ]

Cancel | 0K |

OK: Finishes this setting. Cancel: Cancels new entry il

[ Fiy Change.

(2) Select the item to be set, and then press [Change.].
The numeric keypad will appear as shown below.

| Joint H@T@l 1%
m Set Controller IP Address

M ¢ @ @ wm —ses

; CIR| BS .
Lo ‘ IP address A68 . 1. i — Numeric
keypad
Perw  Subnet mask 255 .255.255., ¢ [ 8| 9 yp
[F1
4 5 6
ﬁ Cancel
| 1 2 3
HiSpeed!
[F71 Q CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry il

e o | ] | | | |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button to enter the new entry into the Set Controller IP Address
window.

(4) Check the new entry, then press the OK button to make the new entry take effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled. To close the Set Controller IP Address window, press the OK or Cancel
button.
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Setting gateways
Access: [ExtScrn]—[Set]—[Set Com.]—[Gateway]

Sets the gateways and destinations.

(1) Press [Gateway] in the Communications Setting Menu, and the Set Gateway
window will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

‘ Destnl . 2. . ¢ Gtwayl 0. @, 0. ¢
Destn2 0. 9. 0. ¢ Gtway2 0. ¢. 0. 9
Destn3 0. 9. 0. ¢ Gtway3 0. ¢. 0. 9
Destnd 0. 9. 0. ¢ Gtwayd 0. ¢. 0. 9
Destnd 0. 9. 0. ¢ Gtway5 0. ¢. 0. 9

Cancel | 0K

OK: Exits with saving. Cancel: Exits without saving @D

® -~ | Change . |

(2) Select the item to be set, and then press [Change.].
The numeric keypad will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Set Gateway

Address
‘ Destnl . 2. 0. @ Gtwayl 0
Destn? 6. 0. 0. 0 Gtuay? CLR| BS -
esin = Numeric
Destn3 . 0. 0. 0 Gtuwd 7| 8| 9 keypad
Destnd 9. 9. 0. @ Gtwayd 4 5 6
Destnd 0. @. 0. @ Gtuway5 1 2 3

(] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry )

® -~ |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button.

The new entry will be entered into the Set Gateway window.
(4) Check the new entry, then press the OK button to make the new entry take effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled. To close the Set Gateway window, press the OK or Cancel button.
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Setting the high speed mode in receiving projects
Access: [ExtScrn]—[Set]—[Set Com.]—[HiSpeed!]

Sets the high speed mode to receive projects from the teaching system in the PC.

(1) Press [HiSpeed!] in the Communications Setting Menu. This opens [Program File
Transferring Settings] window.

| Joint W@T 0| 1%

Program File Transfering Setting

If you select the Hign speed mode,
You must save the program files by [SaveFilelmenu

before shutdown this controller.

M ¢ @ @ wm —ses
J

(® Normal speed mode

(" Hiph speed mode

Cancel | OK |

[OK] Change setting Gy )

e o | ] | | | |

(2) Select either "Normal speed mode" or "High speed mode," then press [OK].

Note in using "High speed mode"

In the high speed mode, the received data will not be automatically saved even upon
completion of project reception. Therefore, turning the robot controller off loses the
data. To avoid data loss, be sure to press [SaveFile] in the [Set (Main)] window.
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Configuring the client of the robot controller
Access: [ExtScrn]—[Set]—[Set Com.]—[Client]

Configures the client port of the robot controller.

(1) Press [Client] in the Communications Setting Menu, and the Client Settings
window will appear as shown below.

) & © 0 s 453k | Joint HoTol 1%

Client Settings

#8 5001 CR 192.168. @. 1
#9 502 CR 192.168. @. 1
fal] 5003 CR 192.168. @. 1
#H1 5004 CR 192.168. @. 1
Cancel | OK

o)

(2) To setthe IP address of the target connection port, select the IP Address field to be
set and press [Change.] and then [Edit].

® -~ ‘ | | | | Change.

The numeric keypad will appear as shown below.

) & © 0 s 453k | Joint HoTol 1%

[ Clot I oo
‘#8 Egaes. R B # Eumegc
eypa
#8 el o yp

Cancel

] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry )

® -~ |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button. The newly entered value will appear on the Client Settings
window.
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(4) To set the target connection port number, select the Port field to be set and press
[Change.].

The numeric keypad will appear as shown below.

| Joint HOT@l 1%

M & © 0 Hs —asane

I —

CLR| BS
28 5001 CR 1 7] 8| s <4 Numeric
£9 5002 CR 1 keypad
#10 5603 CR O I
1 5004 CR AR (R I

9 | CANCEL | oK

OK: Take in new entry. Cancel: Discard new entry )

® -~ |

(5) Enter the desired value to the target connection port with the numerical buttons in
the above window, and then press the OK button. The newly entered value will
appear on the Client Settings window.

(6) To set the delimiter, select the Delimiter field to be set and press [Change.].
The Choose Delimiter window will appear as shown below.

) & © 0 s 453k | Joint HoTol 1%

I Choose Delimiter

@ Delimiter

#*8 (o CR
#9
Lats]

(" CRLF

Cancel | OK |

I

(7) Select the desired delimiter code in the above window, and then press the OK
button. The new delimiter code will appear on the Client Settings window.

(8) Check the new entry, then press the OK button to make the new entry go into
effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled. To close the Client Settings window, press the OK or Cancel button.
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Configuring the server of the robot controller
Access: [ExtScrn]—[Set]—[Set Com.]—[Server]

Configures the server port of the robot controller.

(1) Press [Client] in the Communications Setting Menu, and the Server Settings
window will appear as shown below.

) & © 0 s 453k | Joint HoTol 1%

Server Settings

o)

(2) To set the port number, select the Port field to be set and press [Change.].

® -~ ‘ | | | | Change.

The numeric keypad will appear as shown below.

) & T 0 o453 | Joint WaTol 1%

[ oo setims

cLR| BS
24 5001 CR 7| 8| 9 <4 Numeric
£5 5007 CR keypad
26 5003 CR 11 5] 8
27 5004 CR A (PR [

) CANCEL | OK

OK: Take in new entry. Cancel: Discard new entry il

o o | ]

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button. The newly entered value will appear on the Server Settings
window.
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(4) To set the delimiter, select the Delimiter field to be set and press [Change.].
The Choose Delimiter window will appear as shown below.

) & © 0 s 453k | Joint HoTol 1%

[ servr]

Choose Delimiter

@ Delimiter

#*4 (¢ CR
#5
#*B

(" CRLF

Cancel | OK |

I

(5) Select the desired delimiter code in the above window, and then press the OK
button. The new delimiter code will appear on the Server Settings window.

(6) Check the new entry, then press the OK button to make the new entry go into
effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled. To close the Server Settings window, press the OK or Cancel button.
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Resizing the communications buffer
Access: [ExtScrn]—[Set]—[Set Com.]—[Comm.buff]

The communications buffer resizing function allows you to resize the communications
buffer of each port on the RS-232C serial interface.

Usually it is not necessary to modify the factory default of the communications buffer
sizes. If you need to resize the communications buffers for your applications, use this
command.

NOTE: Resizing a communications buffer will discard the data that has not been read
out from the buffer or saved into the memory. According to your needs, first use 1/0
control commands for the RS-232C or serial-binary communications (refer to the
PROGRAMMER'S MANUAL (I) (T03)) to save the data stored in the buffer, and then
resize the communications buffer.

(1) In the Communications Setting Menu, press [Comm. buff].
The Set Communication Buffer Size window will appear as shown below.

o @ @ maessee | g woto|[T 1w

Set Communication buffer size

# 1 COM2(RS232C) 512
# 2 COM3 512
# 3 COMd 512
# 4 512
Cancel | 0K ’
|
F5: Change the selection. OK: Exit with saving )
[ Py ‘ Back | Next. | Jump To | | Change. |

NOTE: In the Set Communication Buffer Size window, #0 through #15 COM ports are
assigned as shown below.

#0 COM1: Reserved by the system. No access is allowed.
#1 COM2: Used for communication with WINCAPSIIL

#2 COMS and #3 COM4: Reserved for function extension.
#4 through #7: For servers.

#8 through #15: For clients.
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(2) Select the target port and press [Change.].

The Select Communications Buffer Size window will appear as shown below.

#1C
#2C
#3C
# 4

.A‘

MY @ @ —esser

| Joint W@T 0| 1%

Select Communication buffer size

(& 512 byte
(T 1024 byte
(T 2048 byte
(" 4096 byte

(" 8192 byte

256

512
512
512

Cancel | OK |

Select the communication buffer you want. %ﬁ”ﬁ})

(3) Select the desired buffer size and press the OK button. The Select
Communications Buffer Size window will be closed.

(4) Confirm the new setting value and then press the OK button. The new setting will

go into effect.

If you press the Cancel button instead of the OK button, the new setting value will

be canceled.

NOTE: Pressing the OK button to make the new setting go into effect will discard

the buffer data.



Chapter S Commands Assigned to Function Keys on the Extended Screen

Displaying the Maintenance menu
Access: [ExtScrn]—[Set]—[Maint.]

Displays the Maintenance menu.

(1) Press [Maint.] in the Settings (Main) window, and the Maintenance menu will
appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Maintenance

@;ﬁ‘@

Total h Yersion Date. Battery Odometer

[F11 [F21 [F31 [F4]1 [F5]1

Clr Data
[F71

o

Cancel: Close this window

Odometer

Date. | Battery

® A‘ Total h | Yersion

When shifted

® v ‘ Clr Data

(2) Select the desired setting function. The corresponding window will display as
described on the following pages.
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Displaying the robot controller ON-time and the robot
running time

Access: [ExtScrn]—[Set]—[Maint.]—[Total h]

Displays the robot controller ON-time and the robot running time.

(1) Press [Total h] in the Maintenance menu, and the Total hours window will appear
as shown below.

M g @ 0w ceso | Joint Ho T 1%

Total hours

Total operation | NEENEEL

Total running ¢ M

53 H

Cumu. operation

Operation 19 W

|
|
Cumu. running | 00 H
|
|

e M

Running

OK/Cancel: Close this window %ijﬁﬂ)
® i

Init Total o Total r| Cumu. o| Cumu. r| Change.

The Total hours window has the following items:

[Total operation] Shows the grand total of the robot controller ON-time counted
after the controller leaves the factory.

[Total running] Shows the grand total of the robot running time counted after the
robot leaves the factory.

[Cumu. operation] Shows the ON-time of the robot controller counted after it is
turned ON this time.

[Cumu. running] Shows the running time of the robot counted after the robot
controller is turned ON this time.

[Operation] Shows the total of the robot controller ON-time counted after you
reset the user counter to zero.

[Running] Shows the total of the robot running time counted after you reset
the user counter to zero.

Function keys available

[Cumu. o] Calls up the system message dialog box where you may reset the
’ user counter of the robot controller ON-time.
[Cumu. 1] Calls up the system message dialog box where you may reset the
' user counter of the robot running time.
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(2) To reset the user counter of the robot controller ON-time to zero, press [Cumu. 0]
in the Total hours window.

The following window will appear. If you want to reset the counter to zero, press
the OK button.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Total hours

System Message

Are you sure you want to initialize
cumulative operation hours?

Cancel | OK |

Running @H e H

)

e o | ] | | | |

(3) To reset the user counter of the robot running time to zero, press [Cumu. r] in the
Total hours window.

The following window will appear. If you want to reset the counter to zero, press
the OK button.

M g @ 0w ceso | Joint Ho T 1%

Total hours

System Message

Are you sure you want to initialize
cumulative running hours?

Cancel | OK |

Running

o)

e o |
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Displaying the version information of each module
Access: [ExtScrn]—[Set]—[Maint.]—[Version]

Displays the version information of each module in the robot controller.

Note: This procedure cannot display the version information of the teach pendant. To
display the teach pendant version, use the shortcut menu from the top screen.

(1) Press [Version] in the Maintenance menu, and the Version window will appear as
shown below.

Mg @ 8 wmoeosmn | st woTo[ 1

ROM version 1.411 85/23/2000
Main module 1.411 85/23/2000
Comm module 1.213 @9/30/1999
Interpreter mdl 1.213 29/30/1999
Tool path module 1.411 @5/23/2000
Servo module 1.300 12/14/1999
Pendant. module 1.409 @4/21/2000
Pendant. 1.52

Visual equipment 1.403 @4./04/2000

OK/Cancel: Close this window %ijﬁﬂ

¢ - A N N

(2) Press the OK button or Cancel key to close the Version window.
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Setting the calendar clock built in the robot controller
Access: [ExtScrn]—[Set]—[Maint.]—[Date.]

Sets the calendar clock built in the robot controller.

Note: The calendar clock displayed on the teach pendant screen is based on the time
when the robot controller has started up. If the calendar clock is changed with the
procedure below, restarting the robot controller will display the new calendar clock.

(1) Press [Date.] in the Maintenance menu, and the Date & Time window will appear
as shown below.

M g @ @ wm sess | Joint Weo T e 1%

Date & Time

June 5

10h 25m 52s

Cancel | OK |

Set the current date and time. b

[ A ‘ | | | | Change.

(2) Select the item to be set, and then press [Change.].
The numeric keypad will appear as shown below.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Change Date & Time

°
= CLR| BS .
June 5 i — Numeric
Tota 7| 8| 9 keypad

27m

1 2 3

[} CANCEL OK

OK: Take in new entry. Cancel: Discard new entry M)
e o | |

(3) Enter the desired value with the numerical buttons in the above window, and then
press the OK button to take the new entry into the Date & Time window.

(4) Check the new entry, then press the OK button to make the new entry take effect.

If you press the Cancel button instead of the OK button, the system message "The
parameters have been changed. Are you sure you want to revert to previous
settings?" will appear. Press the OK button to cancel the new entry; press the
Cancel button to return to the Date & Time screen.
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Setting the next battery replacement date
Access: [ExtScrn]—[Set]—[Maint.]—[Battery]

Sets the next replacement date of the memory backup battery of the robot controller.

When the replacement day comes, the message "It's time to replace the backup
battery of the robot controller." will appear in the menu bar of the teach pendant.

(1)

Press [Battery] in the Maintenance menu, and the Next Battery Replacement Date
window will appear as shown below.

The current setting (June/5/2002 in this example) is displayed in the top of the
window.

The date entry areas display the default replacement date (June 5, 2002) that is
two years later the current date (June/5/2000) at which you open this window,
assuming that the battery service life is two years.

M ¢ @ @ wm —ses | Joint Weo T o 1%

Cancel | OK |

Set the next battery replacement date. il

[ A ‘ | | | | Change.

If you open this window just to check the current setting, be sure to press the
Cancel button.

If the displayed default replacement date is the date you want to set, press the OK
button.

To set new replacement date, select the item to be modified, and then press
[Change.]. The numeric keypad will appear as shown below.

M g @ 0w ceso | Joint Ho T 1%

Mhestepance  pUmEeEe b
Next Battery Replacement Date [

;E June 5 r i

Numeric
keypad

Tota 7 8 9
4 5 6
1 2 3

] CANCEL 0K

OK: Take in new entry. Cancel: Discard new entry 1)
o o] | |
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(3) Enter the desired date with the numerical buttons in the above window, and then
press the OK button.

NOTE: To set months, use the numerical buttons. For January,
February, ...December, enter 1, 2, ...12, respectively.

The new entry will be entered into the Next Battery Replacement Date window.

CAUTION: Make sure that the new replacement date you set is within two years
from when you have actually replaced the battery with a new one.

(4) Check the new entry, then press the OK button to make the new entry take effect.

If you press the Cancel button instead of the OK button, the new entry will be
cancelled. To close the Next Battery Replacement Date window, press the OK or
Cancel button.

5-163



Displaying the odometer and trip meter for each axis
Access: [ExtScrn]—[Set]—[Maint.]|—[Odometer]

Displays the odometer and trip meter which count traversed distance of each axis.

(1) Press [Odometer] in the Maintenance menu, and the following window will appear.

M g @ 0w ceso

| Joint W@ T 0| 1%

Ocdometer

Odometer

Trip meter

J1(rot)

0.0

0.0

J2(rot)

¢.0

0.9

J3(rot)

¢.0

0.9

J4(rot)

6.0

0.0

J5(rot)

0.0

0.0

J6(rot)

0.0

0.0

J7(rot)

©.9

0.0

J8(rot)

¢.0

0.9

_

F6: Clear ¥alue OK/Cancel: Close %ijﬁﬂ)
[ A‘ | | | Init | | Reset. |

The Odometer window has the following items:

[Odometer]  Shows the total distance of each axis traversed after the robot leaves

the factory.

Shows the distance of each axis traversed after you reset the trip meter
to zero.

[Trip meter]

(2) To reset the trip meter to zero, press [Reset]. The following window will appear. If
you want to reset the trip meter to zero, press the OK button.

| Joint W@ T 0| 1%

M g @ 0w ceso

Ocdometer

System Message

(1)

Are you sure you want to initialize
trip meter?

I
J7(rot) |

J8(rot} |
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Clearing user programs and variables
Access: [ExtScrn]—[Set]—[Maint.]—[CIr Data]

Deletes all user programs stored and clears all global variables to zero.

(1) In the Maintenance window, press [CIr Data].
The choice screen appears where you may choose data type to be cleared.

& @ 0 w s | Joint Weo T ol 1%

I System Message

Choose data to clear
" @

(® Programs

Total
LF11 (" Variables

(" ProgramtVaribales

Cancel | 0K |

(2) Choose either one of the following three choices and press OK.

- Programs: Delete all PAC programs and all base programs, as well
as initializing the interface panel configuration file
(IFPANELNN.IFP) and controller error definition file
(PLCERROR.EPL).

- Variables: Clear all global variables to zero.

- Programs + Variables: Delete all PAC programs and all base programs, and
clear all global variables to zero.

(3) The following system message appears.
Press OK. Then deleting programs or clearing variables will start.

(Program Deletion Confirmation Message)

@v @ @ @ YH -6083D | Joint NOTOHT
IF

System Message

Do you want to create a new project?

All program files will be erased!!

Cancel
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(Variable Clearing Confirmation Message)

M@ o B ow 6es | Joant woT o 12

HAN

Iﬁ System Message

System Message

Do you want to clear all variables?

ALl global variables will be initialized

Cancel

Cancel
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Displaying the Option Menu
Access: [ExtScrn]—[Set]—[Options.]

Displays the option menu.

(1) Press [Options.] in the Settings (Main) window, and the Option Menu window will
appear as shown below.

" W @ 0 Hdee016-13 | Joint woTa|[ Trcip

Option Menu

] e

g 4]

Té3 Opt. Protect Display  Language
[F11 [F31 [F51 [F61
2 2] 2]

Extnsion ROBTYPE Update.
[F8] [F111 [F121

Cancel: Close this window %ﬁsﬂﬁ)
® A‘ Te3 Opt. | | Protect

| Display | Language

(2) Select the target option setting function. The corresponding window will display as
described on the following pages.
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Selecting T03 options
Access: [ExtScrn]—[Set]—[Options.]—[T03 Opt.]

(1) Press [T03 Opt.] in the Option Menu window, and the TO3 Options window will
appear as shown below.

5 C5 P7¢

Joint M@ T 1|

M Y @ @ weessstan

Z| @| &

Custmize HoldStat Const V
[F11 [F21 [F31

£ £
IntIFPnl  IntError
[F71 [F8]

Cancel: Close this window @smc'ﬁrr)
o A Const ¥ | | | |

Custmize| HoldStat

(2) Select the desired TO3 option function. The corresponding window will display as
described on the following pages.
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Setting T03 controller customization

Access: [ExtScrn]—[Set]—[Options.]—[T03 Opt.]
—[Custmize]

Selects the controller customization info to be issued.

(o & @ 1 vsossee-ten | o[ s cs pioo

Té3 Op{ Te3 Controller Customization

E None

Custn |Bit o
[F1]

Bit 1
Cancel | 0K |
—
Select the customization info. !

e of [ I 1 1

After executing this command, restart the controller.

Selecting servo ON/OFF state in hold state

Access: [ExtScrn]—[Set]—[Options.]|—[T03 Opt.]
—[HoldStat]

Selects whether to turn the servo OFF or keep it ON when the Hold signal is turned
ON.

™M 7 B weesse1aa | Jont WoT1|[ 15050

HEr

Servo ON/OFF in Hold State

ﬁ @ Servo ON/OFF in Hold State
Custm (@ Turn OFF SrvoOFF-Signal
[F11
(" Turn ON SrvoOFF-Signal
PA
Cancel | 0K |
IntIF

LF/]

Turn the servo ON or OFF in the hold state. !

e of [ 11
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Setting the constant-voltage power supply

Access: [ExtScrn]—[Set]—[Options.]—[T03 Opt.]
—[Const V]

Selects whether the controller is equipped with a constant-voltage power supply.

(o & @ 1 vsossee-ten | o[ s cs pioo

Constant-Voltage Power Supply
Select whether the controller is equipped
Z with a constant-voltage power supply.

Custh (" With a constant-voltage power supply

(¢ Without a constant-voltage powrer
supply

Cancel | OK |

Withi without a constant-voltage power supply )

e of [ 11

Initializing the interface panel settings

Access: [ExtScrn]—[Set]—[Options.]|—[T03 Opt.]
—I[IntIFPnI]

Initializes the interface panel settings.

M@M W g 0 wees36-13n | Joint WoT 1| [ 155 P70

System Message

@ Is the InterfacePanel settings initialized?

Cancel | 0K |

L\ £
IntIFPnl  IntError
LF7] LF8]

SHORT
U7,

e of [ 11
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________________________________________________________________________________________________________|

Initializing the user-defined error file

Access: [ExtScrn]—[Set]—[Options.]—[T03 Opt.]
—I[IntError]

Initializes the user-defined error file.

M@M W g 0 wees36-13n | Joint WoT 1| [ 155 P70

System Message

@ Is the user—defined error file initialized?

Cancel | 0K |

L | £
IntIFPnl  IntError
LF7] LF8]

SHORT
U7,

e of b 11

5-171



|
Protecting parameters/programs

Access: [ExtScrn]—[Set]—[Options.]—[Protect.]

Sets the protection mode which protects programs and/or parameters from getting
modified unintentionally from the teach pendant.

Note: This command is effective only for PAC programs and parameters configured on
the extended screen of the teach pendant. It is not for base programs and parameters
configured on the top screen.

(1) Press [Protect.] in the Option Menu, and the Protection Mode Setting window will
appear as shown below.

M ¢ @ @ wm —ses Joint Ho T of 1%

| Protection Mode Setting
@ Select a protection mode.
(" Parameters & Programs Protection
(" Parameters Protection

(# No Protection

Cancel | OK |

OK: Exit with saving @Sﬂm)
® -~

(2) The Protection Mode Setting window provides the following three choices. Select
the desired one and press the OK button. The selected one goes into effect.

Choices Function

Parameters & Programs Protection | Protect parameters, variables and
programs from getting edited with the teach
pendant.

Parameters Protection Protect parameters from getting edited with
the teach pendant.

No Protection Cancel the protection mode.

5-172



Chapter S Commands Assigned to Function Keys on the Extended Screen
________________________________________________________________________________________________________|

Enabling extension functions

Access: [ExtScrn]—[Set]—[Options.]—[Extnsion]—
[Input ID]

Enables extension functions.

Once enabled, the setting will be retained even if the controller power is turned off and on.
(1) Press [Extnsion] in the Option Menu, and the System Extension window appears.
(2) Press [Input ID], and the Input ID Number window appears.

(3) Enter the ID number and press [OK].
ID Number List

Extension function ID No. Reference
Tip compliance control 6519 | PROGRAMMER'S MANUAL (I) (T03), Section 3.5.3
Supervisory task 1111 | Chapter 3, Section 3.3.8

Supervisory task extension | 1112 | Chapter 3, Section 3.3.9
Error code saving feature 3237 | PROGRAMMER'S MANUAL(I) (T03), Section 8.13.2

g
ggl @ Nl a HS -45352E | Joint M@T 0| 1%
I_ System Extension ( Key

: 13| TInput ID Number

6519

4 5 6 +/-

1 2 3

[} CANCEL OK

OK: Take in new entry, Cancel: Discard new entry %)
® -~ | |

(4) System message appears and press [OK]. The extended function appears.
{*j W 5 @ s -asamoe | Joint WO T e| 1%
I_ System Extension ( Key : 134737929 )

F5:Input ID for new function. F4:Remove function. iy
L A‘ |

InputID | |

Remove

NOTE: When removing the extended function, press [Remove] and then input the ID
number.
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Setting the robot type for the controller
Access: [ExtScrn]—[Set]—[Options.|—[ROBTYPE]

Sets the robot type for the controller.

This command is intended for DENSO WAVE service personnel only. Do not use this
command.

Updating the controller system
Access: [ExtScrn]—[Set]—[Options.]—[Update.]

Updates the controller system version.

This command is intended for DENSO WAVE service personnel only. Do not use this
command.
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________________________________________________________________________________________________________|

Saving System Parameters
Access: [ExtScrn]—[Set]—[Save!]

Saves the system parameters stored in the robot controller so that turning the robot
controller off will not lose those parameter values.

(1) Press [Save!] in the Settings (Main) window, and the following system message
dialog box will appear.

M ¢ @ @ wm —ses | Joint Weo T o 1%

System Message

Do you want to save the system parameters?
They will take effect when you restart

your controller.

Cancel | OK |

“T LT 1

Options. Savel SaveFile
LF71 LF8]1 LF9]

)

e o | ] | | | |

(2) Press the OK button to save the system parameters and display the following
system message dialog box.

M g @ 0w ceso | Joint Ho T 1%

System Message

Has saved the system parameters.

J J

Options. Save! Savefile

CF7] LF8]1 LF9]

o)

e o |

(3) Press the OK button to close the system message dialog box.
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Saving Programs
Access: [ExtScrn]—[Set]—[SaveFile]

Saves the programs stored in the robot controller. The programs can be maintained
even when the power to the robot controller is switched off.

(1) Press [SaveFile] in the Settings (Main) window. The following system message
dialog box will appear.

Mg @ 8 wmoeosmn | st woTo[ 1

System Message

@ Do you want to save the program files?

Cancel | OK |

@@|@

Options. Save! Savefile

CF7] LF8]1 LF9]

o)

e o |

(2) Press [OK] to save the program.
(3) Once the program is saved the following system message will appear

M ¢ @ @ wm —ses | Joint Weo T o 1%

System Message

Has saved the program files.

|

Save! SaveFile
LF3] LF9]

o

e o | ] | | | |

(4) Press [OK].
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Chapter S Commands Assigned to Function Keys on the Extended Screen

5.8 Customizing TP Operation Screens

Access: [ExtScrn]—[Panel]

Customizes the TP operation screens.

This command allows you to easily customize your own operation screens on the
teach pendant for facilitating control of the robot by the robot controller.

In PAC language, you may program your own control buttons in size, position, and
color and paste them onto the Teach Pendant screen.

Once the PAC program in which you have defined your own screens runs, those
screens go into effect and remain in effect as long as you do not clear them, even if you
restart the robot system or controller.

For details, refer to the PROGRAMMER'S MANUAL (I) (T03), Section 13.5
"Customizing TP Operations Screens" and PROGRAMMER'S MANUAL (II) (T03),
PAC library".

(1) Displays TP Operation Screen by pressing [Panel] on the extended screen.

O & © 1 w0 | e 1o HEZEE

Setup screen (Screen 3)

Setup Setup Setup Setup

Data 1 Data 2 Data 5 Data 6
Touch Touch Touch Touch
here here here

here
—_—

Back to
Screen @

[Cancel BET M

e o | | ] |

Sample Screen
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Vertical Articulated V#%-G-T Series
Horizontal Articulated H<+*-G-T Series

SETTING-UP MANUAL (T03)

First Edition May 2007
Third Edition September 2010
Fourth Edition ~ August 2011

8N**C
DENSO WAVE INCORPORATED

The purpose of this manual is to provide accurate information in the handling and operating of the
robot. Please feel free to send your comments regarding any errors or omissions you may have
found, or any suggestions you may have for generally improving the manual.

In no event will DENSO WAVE INCORPORATED be liable for any direct or indirect damages
resulting from the application of the information in this manual.
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