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4 DANGER

This manual explains MOVCHK Function (Pre-operation check, Singular point
passage). Read this manual carefully and be sure to understand its contents
before handling the DX200/YRC1000/YRC1000micro. Any matter, including
operation, usage, measures, and an item to use, not described in this manual must
be regarded as "prohibited" or "improper".

General information related to safety are described in chaper 1 "Safety" of the
DX200/YRC1000/YRC1000micro INSTRUCTIONS. To ensure correct and safe
operation, carefully read chaper 1 "Safety" of the DX200/YRC1000/
YRC1000micro INSTRUCTIONS.

/A CAUTION

In some drawings in this manual, protective covers or shields are removed to show
details. Make sure that all the covers or shields are installed in place before
operating this product.

YASKAWA is not responsible for incidents arising from unauthorized modification

of its products. Unauthorized modification voids the product warranty.

NOTICE

The drawings and photos in this manual are representative examples and
differences may exist between them and the delivered product.

YASKAWA may modify this model without notice when necessary due to product
improvements, modifications, or changes in specifications. If such modification is
made, the manual number will also be revised.

If your copy of the manual is damaged or lost, contact a YASKAWA representative
to order a new copy. The representatives are listed on the back cover. Be sure to

tell the representative the manual number listed on the front cover.

HW1483901
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Notes for Safe Operation

Read this manual carefully before installation, operation, maintenance, or inspection of
the DX200/YRC1000/YRC1000micro.

In this manual, the Notes for Safe Operation are classified as “DANGER”, “WARNING”,
“CAUTION”, or “NOTICE”.

A DANGER Indicates an imminently hazardous situation which, if not

avoided, will result in death or serious injury. Safety Signs
identified by the signal word DANGER should be used
sparingly and only for those situations presenting the

most serious hazards.

AWARNlNG Indicates a potentially hazardous situation which, if not
avoided, will result in death or serious injury. Hazards
identified by the signal word WARNING present a lesser
degree of risk of injury or death than those identified by
the signal word DANGER.

ACAU-“ON Indicates a hazardous situation, which if not avoided,
could result in minor or moderate injury. It may also be
used without the safety alert symbol as an alternative to
“‘NOTICE”.

NOTICE is the preferred signal word to address practices
NOTICE shep 'gnatw practt

not related to personal injury. The safety alert symbol
should not be used with this signal word. As an
alternative to “NOTICE”, the word “CAUTION” without the
safety alert symbol may be used to indicate a message

not related to personal injury.

Even items described as “CAUTION” may result in a serious accident in some situations.

At any rate, be sure to follow these important items.

‘@ To ensure safe and efficient operation at all times, be sure to follow all
. instructions, even if not designated as “DANGER”, “WARNING” and
“CAUTION".

" HW1483901
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A DANGER

* Maintenance and inspection must be performed by specified personnel.
Failure to observe this caution may result in electric shock or injury.

» For disassembly or repair, contact your YASKAWA representative.

* Do not remove the motor, and do not release the brake.

Failure to observe these safety precautions may result in death or serious injury from
unexpected turning of the manipulator's arm.

HW1483901
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<DX200/YRC1000>

A DANGER

» Before operating the manipulator, make sure the servo power is turned OFF by
performing the following operations. When the servo power is turned OFF, the
SERVO ON LED on the programming pendant is turned OFF.

- Press the emergency stop buttons on the front door of the DX200/ YRC1000,
on the programming pendant, on the external control device, etc.

- Disconnect the safety plug of the safety fence. (when in the play mode or in the
remote mode)
If operation of the manipulator cannot be stopped in an emergency, personal injury
and/or equipment damage may result.

Fig.: Emergency Stop Button

» Before releasing the emergency stop, make sure to remove the obstacle or error
caused the emergency stop, if any, and then turn the servo power ON.

Failure to observe this instruction may cause unintended movement of the

manipulator, which may result in personal injury.

Fig.: Release of Emergency Stop

TURN

» Observe the following precautions when performing a teaching operation within the
manipulator's operating range:

- Be sure to perform lockout by putting a lockout device on the safety fence
when going into the area enclosed by the safety fence. In addition, the
operator of the teaching operation must display the sign that the operation is
being performed so that no other person closes the safety fence.

- View the manipulator from the front whenever possible.

- Always follow the predetermined operating procedure.

- Always keep in mind emergency response measures against the manipulator’s
unexpected movement toward a person.
- Ensure a safe place to retreat in case of emergency.
Failure to observe this instruction may cause improper or unintended movement of the
manipulator, which may result in personal injury.
» Confirm that no person is present in the manipulator's operating range and that the
operator is in a safe location before:
- Turning ON the DX200/YRC1000 power
- Moving the manipulator by using the programming pendant
- Running the system in the check mode
- Performing automatic operations
Personal injury may result if a person enters the manipulator's operating range during
operation. Immediately press an emergency stop button whenever there is a problem.
The emergency stop buttons are located on the front panel of the DX200/YRC1000
and on the right of the programming pendant.
* Read and understand the Explanation of the Warning Labels before operating the
manipulator.

HW1483901
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<YRC1000micro>

A DANGER

» Before operating the manipulator, make sure the servo power is turned OFF by
performing the following operations. When the servo power is turned OFF, the
SERVO ON LED on the programming pendant is turned OFF.

- Press the emergency stop button on the programming pendant or on the
external control device, etc.

- Disconnect the safety plug of the safety fence.
(when in the play mode or in the remote mode)

If operation of the manipulator cannot be stopped in an emergency, personal injury

and/or equipment damage may result.

Fig.: Emergency Stop Button

» Before releasing the emergency stop, make sure to remove the obstacle or error
caused the emergency stop, if any, and then turn the servo power ON.

Failure to observe this instruction may cause unintended movement of the

manipulator, which may result in personal injury.

Fig.: Release of Emergency Stop

TURN

» Observe the following precautions when performing a teaching operation within the
manipulator's operating range:

- Be sure to perform lockout by putting a lockout device on the safety fence
when going into the area enclosed by the safety fence. In addition, the operator
of the teaching operation must display the sign that the operation is being
performed so that no other person closes the safety fence.

- View the manipulator from the front whenever possible.

- Always follow the predetermined operating procedure.

- Always keep in mind emergency response measures against the manipulator’s
unexpected movement toward a person.

- Ensure a safe place to retreat in case of emergency.
Failure to observe this instruction may cause improper or unintended movement of the
manipulator, which may result in personal injury.
+ Confirm that no person is present in the manipulator's operating range and that the
operator is in a safe location before:
- Turning ON the YRC1000micro power
- Moving the manipulator by using the programming pendant
- Running the system in the check mode
- Performing automatic operations
Personal injury may result if a person enters the manipulator's operating range during
operation. Immediately press an emergency stop button whenever there is a problem.
The emergency stop button is located on the upper right of the programming pendant.
* Read and understand the Explanation of the Warning Labels before operating the
manipulator.

\Y
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<YRC1000micro only>

A DANGER

* In the case of not using the programming pendant, be sure to supply the
emergency stop button on the equipment. Then before operating the manipulator,
check to be sure that the servo power is turned OFF by pressing the emergency
stop button.

Connect the external emergency stop button to the 4-14 pin and 5-15 pin of the
Safety connector (Safety).

» Upon shipment of the YRC1000micro, this signal is connected by a jumper cable in
the dummy connector. To use the signal, make sure to supply a new connector,
and then input it.

If the signal is input with the jumper cable connected, it does not function, which may
result in personal injury or equipment damage.

<DX200/YRC1000/YRC1000micro>
/N WARNING

» Perform the following inspection procedures prior to conducting manipulator
teaching. If there is any problem, immediately take necessary steps to solve it,
such as maintenance and repair.

- Check for a problem in manipulator movement.
- Check for damage to insulation and sheathing of external wires.

* Return the programming pendant to a safe place after use.

If the programming pendant is left unattended on the manipulator, on a fixture, or on
the floor, etc., the Enable Switch may be activated due to surface irregularities of
where it is left, and the servo power may be turned ON. In addition, in case the
operation of the manipulator starts, the manipulator or the tool may hit the
programming pendant left unattended, which may result in personal injury and/or
equipment damage.

C HW1483901
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Definition of Terms Used Often in This Manual < DX200/YRC1000>
The MOTOMAN is the YASKAWA industrial robot product.

The MOTOMAN usually consists of the manipulator, the DX200/YRC1000
controller, the DX200/YRC1000 programming pendant, and supply cables.

In this manual, the equipment is designated as follows:

Equipment

Manual Designation

DX200/YRC1000 controller

DX200/YRC1000

DX200/YRC1000 programming

pendant

Programming pendant

Cable between the manipulator and the

controller

Manipulator cable

Definition of Terms Used Often in This Manual <YRC1000micro>
The MOTOMAN is the YASKAWA industrial robot product.

The MOTOMAN usually consists of the manipulator, the YRC1000micro controller,

manipulator cables, the YRC1000micro programming pendant (optional), and the

YRC1000micro programming pendant safety signal short circuit connector (optional).

In this manual, the equipment is designated as follows:

Equipment

Manual Designation

YRC1000micro controller

YRC1000micro

YRC1000micro programming pendant

Programming pendant (optional)

Cable between the manipulator

and the controller

Manipulator cable

YRC1000micro programming pendant

safety signal short circuit connector

Programming pendant
safety signal short circuit connector

(optional)

viii
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Descriptions of the programming pendant keys, buttons, and displays are shown as

follows:

Equipment Manual Designation

Programming Character Keys | The keys which have characters or symbols
/Symbol Keys printed on them are denoted with [ ].

e.g. [ENTER]

Axis Keys [Axis Key] and [Numeric Key] are generic
/Numeric Keys | names for the keys for axis operation and
number input.

Keys pressed When two keys are to be pressed
simultaneously | simultaneously, the keys are shown with a “+”
sign between them, e.g. [SHIFT]+[COORD].
Mode Switch Mode Switch can select three kinds of modes
that are denoted as follows: REMOTE, PLAY
or TEACH.

(For YRC1000/YRC1000micro, the switch
names are denoted as symbols)

Button The three buttons on the upper side of the
programming pendant are denoted as follows:
START, HOLD, or EMERGENCY STOP.
(For YRC1000/YRC1000micro, the button
names are denoted as symbols)

Displays The menu displayed in the programming
pendant is denoted with { }.

e.g. {JOB}

Pendant

<DX200> <YRC1000/YRC1000micro>

Start button Hold button

Mode switch

Start button*

@ START

Mode switch*

Hold button*

REMOTE
PLAY
TEACH

D

—— Page key
Coordinate key
Axis keys

Page key
Coordinate key
Axis keys

Shift key

Shift key

Enter key

*The button/switch name

Numeric keys are denoted as symbols

HW1483901
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Registered Trademark

In this manual, names of companies, corporations, or products are trademarks,
registered trademarks, or brand names for each company or corporation. The

indications of (R) and ™ are omitted.

HW1483901
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1 Outline
1.1 MOVCHK function outline

1. Outline
This chapter describes the outline of the MOVCHK function.
1.1. MOVCHAK function outline
This chapter outlines the singular point passage processing function and the

pre-operation check function provided by the MOVCHK function.

(A) Singular point passage processing

This function allows the robot to pass through singular postures at the specified
maximum speeds of the axes while avoiding alarms such as "excessive segment" and
"interpolated action unable". The maximum speed of each axis refers to an internal
parameter specified as the maximum speed of a joint. For example, this allows the
robot to move through the wrist singular point as show in Figure 1 continuously and

stably (without vibration and overspeed).

(B) Pre-operation check processing

Assuming an approach action such as shown in Figure 1, this function performs the
pre-operation interference, pulse limit, and interpolated action unable checks between
the entire robot and a registered obstacle model using an entered target hand position
of the robot. This eliminates alarms from the interference, pulse limit, and interpolated

action unable checks during the operation.

Figure 1 Singular point passage processing/Pre-operation check processing

AXis inversion

1.2. Supported robots
The MOVCHK function is available for the single-arm six-axis robots only.
If the controller has multiple system configurations, this function is available for R1 only.

This function is not available for the seven-axis robots and dual-arm robots.

© HW1483901
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2 Command List
2.1 Macro Job List

2. Command List
2.1. Macro Job List
In MOVCHK, commands are executed by using the following commands (macro job).

The commands used in MOVCHK are described below.

q@ Please do not perform editing and the deletion of the MacroJob.

e Movement guarantee is not possible when edited or deleted.

© HW1483901
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2 Command List
2.1 Macro Job List

2.1.1. INCMOV

Description Singular point passage macro job
This command is used to linearly travel between two points (one
section) or three points (two section) specified in P-variables. Traveling
sections, speeds, and other settings are specified using INCSET. For
the command specification of INCSET, refer to chapter 2.1.4 "INCSET".
Argument [Used S-variable number] [Setting value]
The number of the S-variable used to store the 0~
information for this operation.
Sno
* When you specify 50 for this argument, register
information with S050 using the INCSET instruction
in advance.
[I/O number for UNTIL] [Setting value]
The number of the 1/O signal used to interrupt the 0 or within the
s singular point passage processing. universal output
When the specified /0 number is set ON, the robot
stops operating. Set 0 to disable the UNTIL function.

Return value

Refer to chapter 2.2 "Status (return value)".

Remarks

An alarm occurs when a specified target point P-variable number
does not have a value.

These P-variables must store values in the robot coordinate
system.

An alarm occurs when executed with [INTERLOCK] + [NEXT].
The robot slows down around a singular point.

The posture at the target point may be different from the one
registered in the P-variables.

The parallel shifting function is not supported. Take a measure
such as shifting a value itself registered in the P-variable number
for the target point.

The "pulse limit" status is returned when the U axis angle becomes

75° or larger.

© HW1483901
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2 Command List
2.1 Macro Job List

2.1.2. MOVCHK

Description

Pre-operation check macro job

This command is used to check for interference with the specified cube

model or any alarms when linearly traveling between two points (one

section) or three points (two section) specified in P-variables using

INCMOV.

Argument

Sno

[Used S-variable number]
The number of the S-variable used to store the

information for this check.

[Example]
When you specify 50 for this argument, register
information with S050 using the INCSET instruction

in advance.

[Setting value]
O'\/

cLV

[Check level]

Specifies the strictness of the pre-operation check.

Specifying 0 enables stricter check but takes longer
processing time.

Specifying 1 makes the processing time shorter but
can overlook alarms which possibly occur on the
path. (Just before an alarm occurs, INCMOV returns

an error status and exits the operation.)

[Setting value]
Oor1

Margin

[Margin]
Specifies the margin between the robot and the

interfering object for the interference check.

[Example]
When you specify 10 for this argument, an
interference is detected if the distance between the

robot and cube models becomes 10 mm or less.

[Setting value]

0~[mm]

Return value

Refer to chapter 2.2 "Status (return value)".

2-3
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2 Command List
2.1 Macro Job List

Remarks

An alarm occurs when a specified target point P-variable number
does not have a value.

The interference check is not supported around the wrist singular
point (B axis angle is about 0). The "interference check unable"
status is returned when the specified path passes close to the wrist
singular point.

The "pulse limit" status is returned when the U axis angle becomes

75° or larger.

2.1.3. cMOVCHK

Description

Pre-operation check macro job (concurrent macro job)

This command is used to check for interference with the specified cube
model or any alarms when linearly traveling between two points (one
section) or three points (two section) specified in P-variables using
INCMOV.

For the function details, refer to chapter 2.1.2 "MOVCHK".

2-4
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2 Command List
2.1 Macro Job List

2.1.4. INCSET
INCMOV/MOVCHK operation pattern setting macro job

Description
This command is used to set various information in an S-variable
specified by the argument.

[Used S-variable number] [Setting value]
S Specify the number of the S-variable to store the | 0~
information used for the pre-operation check or
singular point passage processing.
[Path] [Setting value]
The number of the sections of the command. 1or2
Path Set 1 to travel from the start point directly to the
target point. Set 2 to travel via the through-point
to the target point.
[Start point] [Setting value]
The P-variable number which stores the start 0~999
P1_no point of the command.
Use MOVL or MOVJ to move to this point before
using INCMOV.

Argument [Target point 1] [Setting value]
The target point of the first section of the 0~999
command.

When Path=1 is set, specify the number of the
P2 _no P-variable which stores the end position of the
operation.
When Path=2 is set, specify the number of the
P-variable which stores the position of the
through-point.
[Target point 2] [Setting value]
The target point of the second section of the 0~999
command.
P3_no This is not used when Path=1 is set.

When Path=2 is set, specify the number of the
P-variable which stores the end position of the

operation.

2-5
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2 Command List
2.1 Macro Job List

VA1

[Translational speed 1]
The translational speed of the first section of the

command.

[Setting value]
1 ~
1000[mm/sec]

VR1

[Rotating speed 1]
The rotating speed of the first section of the

command.

[Setting value]
1~360
[deg/sec]

V2

[Translational speed 2]
The translational speed of the second section of
the command.

This is not used when Path=1 is set.

[Setting value]
1~1000

[mm/sec]

VR2

[Rotating speed 2]
The translational speed of the second section of
the command.

This is not used when Path=1 is set.

[Setting value]
1~
360[deg/sec]

PLA1

[Position level 1]
The position level of the first section of the

command.

[Setting value]
0~3[mm]

PL2

[Position level 2]
The position level of the second section of the
command.

This is not used when Path=1 is set.

[Setting value]
0~3[mm]

Return value

None

Remarks

An alarm occurs when an argument has an invalid value set.

2-6
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2 Command List
2.2 Status (return value)

2.2. Status (return value)

This section describes the status of the macro jobs listed above.

2.2.1. INCMOV (Singular point passage function)

The status 0 indicates the robot is operating, and 1 it has reached the target point.

When it is 2 or larger, the robot has not reached the target point. Take a measure such
as changing the target position/posture for retry and going through another point. Note

that the problem occurred in the first path if the status is 2 - 6, or in the second path if

12 - 16.
Table 1 INCMOV status
Item Variable | Variable Return | Description
number value

0 Robot is operating

1 Reached the target point

2 Pulse limit in the first path

3 Local solution in the first path

4 Pulse delivery error in the first
path

5 UNTIL signal ON in the first
path

INCMOV status B-variable | 100 6 Interrupt in the first path

12 Pulse limit in the second path

13 Local solution in the second
path

14 Pulse delivery error in the
second path

15 UNTIL signal ON in the second
path

16 Interrupt in the second path

2-7
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2 Command List
2.2 Status (return value)

2.2.2. MOVCHK (Pre-operation check function)

The status 1 indicates the robot can reach the target point. When it is 2 or larger, the

robot cannot reach the target point. Take a measure such as changing the target

position/posture and going through another point.

Table 2 MOVCHK status

Iltem

Variable

Variable

number

Return

value

Description

MOVCHK status

B-variable

102

0

Checking

Target point reachable

Pulse limit

Local solution

A IOIN|-

Interfere with an
obstacle

Interpolated action
unable

Interference check
unable

(Interference check do
not cover some parts
in the path)

2-8
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2 Command List
2.2 Status (return value)

Table 3 cMOVCHK status

Iltem

Variable

Variable

number

Return

value

Description

cMOVCHK status

B-variable

103

0

Checking

1

Target point
reachable

Pulse limit

Local solution

Interfere with an
obstacle

Interpolated action
unable

Interference check
unable
(Interference check
do not cover some
parts in the path)
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3 How to use MOVCHK function

3.1 Combination with DX200/YRC1000/YRC1000micro functions

3. How to use MOVCHK

function

This chapter describes how to use the MOVCHK function.

3.1. Combination with DX200/YRC1000/YRC1000micro functions
The DX200/YRC1000/YRC1000micro move instructions and their availability with the

MOVCHK function are listed in the table below. For the functions that cannot be used

with the MOVCHK function, alarms cannot be checked and avoided and the settings

cannot be reflected by the MOVCHK function. Each of those functions can be used

individually, separated from the MOVCHK function.

Table 4 Available function with MOVCHK function

DX200/YRC1000/YRC1000micro function

Available with

Speed override

Special run

Parallel shift

Batch speed conversion

Operating Range Limit of each axis

Robot Operating Range Limit

Functional safety

Speed limit

Tool angle monitor

XXX | X|X|X|X]O

3.2. Checkable DX200/YRC1000/YRC1000micro system alarms
The DX200/YRC1000/YRC1000micro system alarms which can be checked and

avoided by using the MOVCHK function are listed in the table below.

Table 5 Alarms which can be checked and avoided with MOVCHK function

Alarm name Alarm number | Alarm number | Alarm number
(DX200) (YRC1000) (YRC1000micro)
Pulse limit 4416 4416 4416
Excessive segment 4414 4414 4414
Cubic interference 4903 4903 4903
Interpolated action 4684 4684 4684
unable
The interference check between the cube and the manipulator with the
. MOVCHK function is not supported around the wrist singular point
(B axis angle is about 0).

3-1
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3 How to use MOVCHK function
3.3 Interference check function setting

3.3. Interference check function setting
This section describes the functions set before using the MOVCHK instruction. When

you use the MOVCHK instruction for the interference check between the robot and the

interfering object, register the interference area and the robot tool interference.

3.3.1. Interference area registration
Register a cube on the system side to be used for the interference check on the
interference area setting screen. The MOVCHK instruction uses only a cube that has

the reference coordinate set to [Base] and the monitored part set to [Whole].

Figure 2 How to register interference area

Main Menu

METHOD
CONTROL GROUP

CHECK MEASURE COMMEND POSITION |
BEE_COOROIKATE =

MONITOR POSITION  [ENTIRE
ALARM OUTPUT N

TERCHIG ME THOD m WIT
COMMENT |
<MAX>
1000.000 100.000
2000, 000 100,000
3000, 000 100.000

q@ The interference area setting is read when DX200/YRC 1000/
b YRC1000micro is started. When you changed this setting, restart
DX200/YRC1000/YRC1000micro.
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3 How to use MOVCHK function
3.3 Interference check function setting

3.3.2. Tool interference registration

Register a tool used for the interference check on the tool interference screen.

Figure 3 Interfering tool registration

TMTEREERERICE AREA

§|ﬁ| I E|ﬁ| =

0

10

q@ The tool interference setting is read when DX200/YRC1000/
b YRC1000micro is started. When you changed this setting, restart
DX200/YRC1000/YRC1000micro.
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3 How to use MOVCHK function
3.4 Picking procedure

3.4. Picking procedure
This section describes the start point, through-point, and target point used in the
MOVCHK and INCMOV instructions.
Assuming a picking action for loosely piled workpieces, this function uses the
MOVCHK instruction to check for interference with the set cube model and various
alarms when linearly traveling from the start point to the through-point and from the
through-point to the target point before the picking action with the INCMOV instruction.
If the operation is judged as possible, MOVJ and MOVL are used to move to the start
point, then the INCMOV instructions are used to move to the through-point and the

target point respectively.

Figure 4 Example of picking procedure

MOVJ or MOVL’ -

-
&
Start point
INCMOV
@) Through point
INCMOV
@

Target point

4@ The postures at the through-point and the target point may be different

b from the ones registered in the P-variables.
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3 How to use MOVCHK function
3.4 Picking procedure

3.4.1. Start point (P2)
A waiting point over the pallet. It is the first point of the P-variables specified in the
arguments for the MOVCHK instruction or the start point of the first action for the
INCMOV instruction. Use the MOVJ or MOVL instruction to move to this point.

Use the pulse coordinate system when teaching the position/posture with the

P-variable specified as the start point.

q@ The MOVCHK (pre-operation check) function uses the robot posture
b information. Therefore, use MOVJ or MOVL instead of INCMOV to move
to the start point.
3-5
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3 How to use MOVCHK function
3.4 Picking procedure

3.4.2. Through-point (P3)
An approach position for a workpiece. It is the second point of the P-variables
specified in the arguments for the MOVCHK instruction or the end point of the first
action for the INCMOV instruction. Use the INCMOV instruction to move to this point.

Use the robot coordinate system when teaching the position/posture with the

P-variable specified as the through-point.

Z

k.

3.4.3. Target point (P4)
A picking position of a workpiece. It is the third point of the P-variables specified in the
arguments for the MOVCHK instruction or the end point of the second action for the
INCMOV instruction. Use the INCMOV instruction to move to this point.

Use the robot coordinate system when teaching the position/posture with the

P-variable specified as the target point.

3-6
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3  How to use MOVCHK function
3.5 Sample job

3.5. Sample job

This section describes examples of using the MOVCHK function.

3.5.1. INCMOV (Singular point passage function)
This job uses the INCMOV function to linearly travel the robot.
This sample performs a linear movement using the position, speed, and position level
registered in the S-variable S001.
The operation is interrupted when the universal input #10 is set ON. Set UNTIL=0
when you do not use the UNTIL function.
When the command is completed, the status is output to the B-variable B100. For

details of the status, refer to chapter 2.2 "Status (return value)".

JOB: INCMOV run

0000 NOP

0001 INCMOVE SNo=1 UNTIL=10
0002 PAUSE BO100<>1

0003 END

3.5.2. MOVCHK (Pre-operation check function)
This job checks for DX200/YRC1000/YRC1000micro system alarms on a path in
advance of an operation by the INCMQV function.
This sample checks for DX200/YRC1000/YRC1000micro system alarms on a linear
movement path by the INCMQV function with the position, speed, and position level
registered in the S-variable S001. For the checkable system alarms, refer to chapter
3.2 "Checkable DX200/YRC1000/YRC1000micro system alarms".

JOB:MOVCHK run

0000 NOP

0001 MOVCHK SNo=1 cLV=1 margin=0
0002 PAUSE B102<>1

0003 END

 HW1483901

28/43



3  How to use MOVCHK function
3.5 Sample job

3.5.3. INCSET (Pre-registration function)
This job registers operation information before using the INCMOV, MOVCHK, or
cMOVCHK function. Execute this job only once in advance.
This sample registered the information in the S-variable S001 which is used to move
from a position of the P-variable P063 through a position of P064 with a translational
speed 800 [mm/sec] or lower, rotating speed 180 [deg/sec] or lower, and positioning
accuracy 2 [mm] or higher, and to a position of PO65 with a translational speed 300
[mm/sec] or lower, rotating speed 180 [deg/sec] or lower, and positioning accuracy 0.1

[mm] or higher.

JOB: INCSET run

0000 NOP

0001 INCSET PATH=2 P1=63 P2=64 P4=65 V1=100 VR1=180 V2=100 VR2=180 PL1=2 PL2=0
0002 END

© HW1483901
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3  How to use MOVCHK function
3.5 Sample job

Figure 5 Registration of an start-point and the target-point
' SBR[

T315.000
100..000 TooLf 0] |
500000 <TYF!
1800000  [FRONT
-90.0000 [P
0.0000] [P

Main Menu |

e #RO5 | ROBOT NAWE
- R1 ¥ 1200 000
y 400.000| 700 { 00T |
7 [__1000.000]<TVP
R [ __160.0000) FRONT | [ 140
Ry __-60.0000 [P R T30
BOO1 Rz o.0000) FLIP T< 130

Please register the position posture of the tool

to use in the robot coordinate system with P

variable.
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3  How to use MOVCHK function
3.5 Sample job

3.5.4. Picking operation (Pre-operation check function + Singular point passage function)
This job uses the MOVCHK instruction to check in advance that it is possible to move
to a position of the recognition result from the vision or other, then uses the INCMOV
instruction for picking.

For this sample, the picking (P010-P011-P012) and pulling (P020-P021-P022)
operations are registered in advance in the S-variables S001 and S002 respectively.
First, the sample executes the master job (Sample-IncMaster.JBI) without a control
group for the I/O signal initialization, and executes the operation job (Sample-IncMov)
and the recognition job (Sample-CWork_Recognition) with the independent control.
The recognition job waits for the picking completion (OT#(2)=0ON). After that, it
performs the recognition and stores the recognition result in PO10 (approach position),
P011 (picking position), and P021 (approach position). Then, the sample checks for
DX200/YRC1000/YRC1000micro system alarms on linear movement paths by the
INCMOV function to the positions in the stored recognition result. For the checkable
system alarms, refer to chapter 3.2 "Checkable DX200/YRC1000/YRC1000micro
system alarms". If the check is OK, it outputs the recognition completion (OT#(1)=0ON)
and returns to the top of the loop.

The operation job waits for the recognition completion (OT#(1)=0N). After that, it
moves to a position of the P-variable P010 by the MOVJ instruction, then to P0O11 and
P012 by the INCMOV instruction. After the movement is completed, the sample grips a
workpiece by the hand operation. Then, it moves from the current position to positions
of P021 and P022 by the INCMOV instruction. After the movement is completed, it
outputs the picking completion (OT#(2)=0ON), places the workpiece, then returns to the
top of the loop.

JOB:Sample-IncMaster

0000 NOP

0001 DOUT OT#(1) OFF

0002 DOUT OT#(2) ON

0003 PSTART JOB:Sample-IncMov SUB1

0004 PSTART JOB:Sample-CWork_Recognition SUB2
0005 PWAIT SUBT

0006 PWAIT SUB2

0007 END

© HW1483901
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3  How to use MOVCHK function
3.5 Sample job

0000
0001
0002’
0003’
0004
0005’
0006
0007
0008’
0009
0010
0011’
0012
0013

0015
0016
0017
0018
0019
0020
0021
0022’
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032'
0033
0034
0035
0036
0037
0038
0039
0040
0041

JOB: Samp | e-IncMov

NOP

* kkkk5 | £
* sklkkAr gumen Tiektokrstokorsokoksokokodokodok
* SNo | SEHES

* S variable for

* setting storage

* UNTIL : Until FEABEARES

* General In for

* until signal

*
*

ook )L — T Bl IRtk ktootokolok
sxkkk00p  Star trrkkkrbktkkhk

0014xL00P

MOVJ VJ=60. 00

sootoorok 0 284 B 1 1 solotolololorotook
xxxkRecognition wai txwkklok
ADVSTOP

WAIT OT#(1)=0N

DOUT OT#(1) OFF

sokkkoorok £ v 38 2 4B iR sekokokkokokokk
sororkkP K ing  star tiktokrdokrok
INCMOV SNo=1 UNTIL=0

CALL JOB:Grip

GETS PX020 $PX000

INCMOV SNo=2 UNTIL=0

sk vy 30 2 4R T seksketotolokok
srdokrclkP | oK ing  endsckksokorktokorstork
DOUT OT#(2) ON

JUMP *LOOP IF B100<>1
FhkkkkkE E BIRekkkk
*pkpkrkSetting star bkt

MOVJ VJ=60. 00

MOVL V=300.0

CALL JOB:UnGrip

MOVL V=600.0

MOVJ VJ=60. 00

sokdokokkok (R 25 F& T kekokokskokokokok
frkrkkSetting endsrksokk

JUMP *LOOP

END
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3  How to use MOVCHK function
3.5 Sample job

0000

0024

0026
0027
0028
0029
0030

0032

0037
0038

0040
0041
0042

0045
0046

0051
0052
0053

0001
0002’
0003’
0004
0005’
0006
0007
0008’
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023’

0039

0043’
0044’

JOB:Samp|e-CWork_Recognition

NOP

EREEER % P11,P12,P21 (2

ARy FNEZERTEY FLTTFEWL
Please set a recognition result
in a robot coordinate system

in P11, P12, P21

P11 (77" 0-F), P12 (E" y¥v9" M)

P21 (77" - =)

P11 (Approach point)

P12 (Picking point),

P21 (Approach point)
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SNo D SEHBS

%
*

*

* S variable for

* setting storage

* oLV D FzvI LR

* Check level

* Margin : FiHE<v—> 0

* Interference margin

sokokkok )| — T BRI IR wkkokkkookokkodokok
TackkokLoop  star bikkekksokkokokkokok

0025xL00P

Daokkkt” yFU)T HR T B dokk
"xkxkPicking waitakkk
ADVSTOP

WAIT OT#(2)=0N

DOUT OT#(2) OFF

0031*+RETRY

"Recognition

0033’
0034
0035’
0036

T skoksksksskokkok kR skkkok kKR koK kK
Tk AR R E Y b

*x+xSet recognition result

CNVRT PX011 PX000 RF

CNVRT PX012 PX001 RF

CNVRT PX021 PX000 RF

wkkk B {E AT BEANVF1Y)

*Check whether or not I can pick
cMOVCHK SNo=1 cLV=1 Margin=1
JUMP *+RETRY IF B103<>1

0047
0048’
0049
0050

*ekk BRI T okkrrkrrk
wkrkRecognition endkx
DOUT OT#(1) ON

JUMP *LOOP

END
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4 Alarm List
3.5 Sample job

4. Alarm List

Alarms shown on the screen of the programming pendant are described below.

Table 6 Alarm List

Alarm code Alarm name Sub code Description
<Cause>
An error occurred in the API
of MotoPlus application.
MOTOPLUS .
8000 0 <Solution>
ERROR
Restart the RC. If the same
error occurs repeatedly,
contact your YASKAWA
representative.
<Cause>
Creation of MotoPlus thread
failed.
MOTOPLUS
8000 1 <Solution>
ERROR
Confirm whether the RC
parameter
(S1D306=1,S1D307=15) is
correctly set.
<Cause>
A system error occurred in
the RC.
MOTOPLUS
8000 2 <Solution>
ERROR
Restart the RC. If the same
error occurs repeatedly,
contact your YASKAWA
representative.
4-1
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4 Alarm List
3.5 Sample job

Alarm code

Alarm name Sub code Description

8000

<Cause>

MotoPlus application
received an undefined user
demand from the job.
MOTOPLUS
ERROR <Solution>

Confirm that skillsend is not
used in the job. Also,
confirm that no unsupported
macro job is used.

8000

<Cause>

MotoPlus application
received an invalid
argument from the job.
MOTOPLUS
ERROR <Solution>

Confirm whether the
argument value of the vision
command used in the job is
valid.

8000

<Cause>

MotoPlus application failed
to write variables in the
programming pendant.
MOTOPLUS
ERROR 12 <Solution>

Confirm that the variable
number specified in the job
is within the range of each

variable.
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4 Alarm List
3.5 Sample job

Alarm code

Alarm name

Sub code

Description

8000

MOTOPLUS
ERROR

13

<Cause>

MotoPlus application failed
to write P variable in the
programming pendant.

<Solution>

Restart the RC. If the same
error occurs repeatedly,
contact your YASKAWA

representative.

8000

MOTOPLUS
ERROR

15

<Cause>

The 10 number for UNTIL
specified as an argument of
INCMOVE is invalid.

<Solution>

Specify the argument of
INCMOVE within the range
of general-purpose input.

8000

MOTOPLUS
ERROR

22

<Cause>

MS3START (vision
command) was
consecutively executed 5

times or more in the job.

<Solution>
Correct the job so that the
number of consecutive

command execution to one

scanner is limited to 4 times.

HW1483901

36/43



4 Alarm List
3.5 Sample job

Alarm code

Alarm name

Sub code

Description

8000

MOTOPLUS
ERROR

23

<Cause>

Before a process in the
scanner is completed,
another command is issued

to the same scanner.

<Solution>
Do not issue plural
commands to one scanner

at the same time.

8000

MOTOPLUS
ERROR

24

<Cause>

The command is executed,
when MotoPlus is in a state
that can not receive the

command.

<Solution>

Make sure the MotoPlus
app startup has completed.
MotoPlus app startup is not
completed, restart the RC.

8000

MOTOPLUS
ERROR

26

<Cause>
Failed to create a message

queue.

<Solution>

Restart the RC. If the same
error occurs repeatedly,
contact your YASKAWA

representative.
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4 Alarm List
3.5 Sample job

Alarm code

Alarm name

Sub code

Description

8006

INCMOV
ERROR

<Cause>
It failed to read variables.

<Solution>

Check that the positions are
stored with the robot
coordinate system in the
P-variables for the
P-variable numbers of the
start and target points
specified in the arguments
of the macro job.

8006

INCMOV
ERROR

<Cause>
It failed to read the current
position of the robot.

<Solution>
Restart RC.

8006

INCMOV
ERROR

<Cause>

Unsupported robot.

<Solution>
This function is not available
to the used robot.

8006

INCMOV
ERROR

<Cause>
The INCMOQV function is
executed with
[INTERLOCK] + [NEXT].
Or, PLAY is set OFF after
being executed as a test

run.

<Solution>
Execute it as a test run or in
PLAY mode.
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4 Alarm List
3.5 Sample job

Alarm code

Alarm name

Sub code

Description

8006

INCMOV
ERROR

<Cause>
A wrong speed (V,VR) value
is specified in the argument
of INCMOVE or MOVCHK.

<Solution>

It must be within the range
of the MOVL speed
specified in the robot's

parameter.

8006

INCMOV
ERROR

<Cause>
The cube model exceeds
the maximum size for the
MOVCHK interference
check.

<Solution>

Check that the model set in
the tool interference file for
the used tool is not too long.
Change the tool if too long.

8006

INCMOV
ERROR

<Cause>
An error occurred during
arithmetic operation of
INCMOV and MOVCHK.

<Solution>
Restart RC.
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4 Alarm List
3.5 Sample job

Alarm code

Alarm name

Sub code

Description

8006

INCMOV
ERROR

<Cause>
The INCMOV start point is
different from the start point
or interruption point that was
specified by the P-variable.

<Solution>

Move the robot to the start
point specified by the
P-variable or to the position
where the operation was
interrupted last time and
execute the job again.
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5 Variable and 10 List
5.1 B Variable

5. Variable and IO List

Variables used in MOVCHK are described below. In the remarks column “Do NOT

5.2.

5.3.

5.1. B Variable

Table 7 B Variable List
Variable )
number Variable name Remarks
B100 INCMOVE status For INCMOVE status storage
B102 MOVCHK status For MOVCHK status storage
B103 cMOVCHK status For cMOVCHK status storage
B119 Reserved by MOVCHK system | Do Not use
B120 Reserved by MOVCHK system | Do Not use
B121 Reserved by MOVCHK system | Do Not use
B122 Reserved by MOVCHK system | Do Not use
B123 Reserved by MOVCHK system | Do Not use
B124 Reserved by MOVCHK system | Do Not use
B125 Reserved by MOVCHK system | Do Not use

| Variable

Table 8 | Variable List

Variable .

number Variable name Remarks
1122 Reserved by MOVCHK system | Do Not use
1123 Reserved by MOVCHK system | Do Not use
1124 Reserved by MOVCHK system | Do Not use
1125 Reserved by MOVCHK system | Do Not use

S Variable

Table 9 S Variable List

Variable )

e Variable name Remarks

S89 Reserved by MOVCHK system | Do Not use

S90 Reserved by MOVCHK system | Do Not use

S91 Reserved by MOVCHK system | Do Not use

S92 Reserved by MOVCHK system | Do Not use

S93 MOVCHK version information Do Not use

use” means that the user cannot use the variable because MOVCHK uses it.
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5 Variable and IO List

54 General-Purpose Output

5.4. General-Purpose Output

Table 10 General-Purpose Output List
OG# OT# Remarks
233 Reserved by MOVCHK system
30 234 Reserved by MOVCHK system
235 Reserved by MOVCHK system
236 Reserved by MOVCHK system

5-2
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DX200/YRC1000/YRC1000micro
MOVCHK Function

(Pre-operation check, Singular point
passage)

INSTRUCTIONS

For inquiries or after-sales service on this product, contact
your local YASKAWA representative as shown below.

YASKAWA ELECTRIC CORPORATION

2-1 Kurosakishiroishi, Yahatanishi-ku, Kitakyushu, 806-0004, Japan
Phone: +81-93-645-7703 Fax: +81-93-645-7802
www.yaskawa.co.jp

YASKAWA AMERICA, INC. (MOTOMAN ROBOTICS DIVISION)
100 Automation Way, Miamisburg, OH 45342, U.S A.

Phone: +1-937-847-6200 Fax: +1-937-847-6277

www.motoman.com

YASKAWA EUROPE GmbH (ROBOTICS DIVISION)
Yaskawastrasse 1, 85391, Allershausen, Germany

Phone: +49-8166-90-100 Fax: +49-8166-90-103
www.yaskawa.eu.com

YASKAWA NORDIC AB

Verkstadsgatan 2, Box 504, SE-385 25 Torsas, Sweden
Phone: +46-480-417-800 Fax: +46-486-414-10
www.yaskawa.se

YASKAWA ELECTRIC (CHINA) CO,, LTD.

22F, One Corporate Avenue, No.222 Hubin Road, Huangpu District, Shanghai 200021, China
Phone: +86-21-5385-2200 Fax: +86-21-5385-3299

www.yaskawa.com.cn

YASKAWA SHOUGANG ROBOT CO., LTD.

No.7 Yongchang North Road, Beijing E&T Development Area, Beijing 100076, China
Phone: +86-10-6788-2858 Fax: +86-10-6788-2878

Www.ysr-motoman.cn

YASKAWA ELECTRIC KOREA CORPORATION

35F, Three IFC, 10 Gukjegeumyung-ro, Yeongdeungpo-gu, Seoul, 07326, Korea
Phone: +82-2-784-7844 Fax: +82-2-784-8495

www.yaskawa.co.kr

YASKAWA ELECTRIC TAIWAN CORPORATION

12F, No.207, Sec. 3, Beishin Rd., Shindian District, New Taipei City 23143, Taiwan
Phone: +886-2-8913-1333 Fax: +886-2-8913-1513

www.yaskawa.com.tw

YASKAWA ASIA PACIFIC PTE. LTD.
30A Kallang Place, #06-01, 339213, Singapore
Phone: +65-6282-3003 Fax: +65-6289-3003
www.yaskawa.com.sg

YASKAWA ELECTRIC (THAILAND) CO., LTD.

59, 1st-5th Floor, Flourish Building, Soi Ratchadapisek 18, Ratchadapisek Road, Huaykwang,
Bangkok 10310, Thailand

Phone: +66-2-017-0099 Fax: +66-2-017-0199

www.yaskawa.co.th

PT. YASKAWA ELECTRIC INDONESIA

Secure Building-Gedung B Lantai Dasar & Lantai 1 JI. Raya Protokol Halim Perdanakusuma,
Jakarta 13610, Indonesia

Phone: +62-21-2982-6470 Fax: +62-21-2982-6471

www.yaskawa.co.id

YASKAWA INDIA PRIVATE LIMITED (ROBOTICS DIVISION)
#426, Udyog Vihar Phase-IV, Gurugram, Haryana 122016, India

Phone: +91-124-475-8500 Fax: +91-124-475-8542

www.yaskawaindia.in
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