YASKAWA

YRC1000 OPTIONS
INSTRUCTIONS

FOR 1/0 JOG OPERATION IN PLAY MODE

Upon receipt of the product and prior to initial operation, read these instructions thoroughly, and
retain for future reference.

MOTOMAN INSTRUCTIONS

MOTOMAN-OOO INSTRUCTIONS

YRC1000 INSTRUCTIONS

YRC1000 OPERATOR’S MANUAL (GENERAL) (SUBJECT SPECIFIC)
YRC1000 MAINTENANCE MANUAL

YRC1000 ALARM CODES (MAJOR ALARMS) (MINOR ALARMS)

Have the following information available when

contacting the YASKAWA Representative:

e System

e Primary Application

e Software Version (Located on Programming Pendant by selecting:
{Main Menu} - {System Info} - {Version})

e Warranty ID (Located on Robot Controller)

e Robot Serial Number (Located on Manipulator data plate)

e Robot Sales Order Number (Located on Robot controller data plate)

Use for urgent or emergency needs for technical support, service and/or replacement parts

¢ Routine Technical Inquiries: techsupport@motoman.com

e 24-hour Telephone Number: (937) 847-3200
Allow up to 36 hours for response

The Americas YASKAWA Representative

Part Number: 178944-1CD MAN UAL NO
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A DANGER

This manual explains the I/O JOG operation in play mode of the
YRC1000 system. Read this manual carefully and be sure to
understand its contents before handling the YRC1000. Any matter,
including operation, usage, measures, and items to use, not
described in this manual must be regarded as "prohibited" or
"improper".

General information related to safety are described in "Chapter 1.
Safety" of the YRC1000 INSTRUCTIONS. To ensure correct and
safe operation, carefully read "Chapter 1. Safety" of the YRC1000
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. Be sure to tell the
representative the manual number listed on the front cover.

i HW1483366
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NOTES FOR SAFE OPERATION

Read this manual carefully before installation, operation, maintenance, or

inspection of your product.

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

A\ WARNING

/{\ CAUTION

NOTICE

Even items described as “CAUTION”

some situations.

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.

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

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 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.

may result in a serious accident in

to follow all instructions, even if not designated as “DAN-

@ To ensure safe and efficient operation at all times, be sure

e GER”, “WARNING” or “CAUTION".

HW1483366 ;s
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A DANGER

» Before operating the manipulator, make sure the servo power is
turned OFF when the following operations are performed. 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
YRC1000, on the Frogrammmg pendant, and on the external
control device (optional

— Disconnect the safety plug from the safety fence.
(when in play mode or in 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 that 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 a sign that indicates an 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 YRC1000 power

— Moving the manipulator by using the programming pendant

— Running the system in 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 YRC1000 and on the upper right of
the programming pendant.

* Read and understand the Explanation of the Warning Labels before

operating the manipulator.

v HW1483366
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» 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.

* Always return the programming pendant to the hook on the
YRC1000 cabinet after use.

If the programming pendant is carelessly placed in a location such as
on the manipulator, jig, or floor, the uneven surface may activate the
enable switch and turn ON the servo power. In addition, if the
manipulator moves, there is a risk that the manipulator or the tool may
crush the pendant, hurt a worker, or damage other devices.

Definition of Terms Used Often in This Manual

The MOTOMAN is the YASKAWA industrial robot product.

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

In this manual, the equipment is designated as follows.

Equipment Manual Designation
YRC1000 controller YRC1000
YRC1000 programming pendant Programming pendant

Cable between the manipulator and the | Manipulator cable
controller

v HW1 483366 5/33
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Descriptions of the programming pendant keys, buttons, and displays are
shown as follows:

Equipment

Manual Designation

Programming
Pendant

Character Keys
/Symbol Keys

The keys that have characters or symbols
printed on them are denoted with [ ].
e.g. [ENTER]

Axis Keys
/Numeric Keys

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

Keys pressed
simultaneously

When two keys are to be pressed
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.

(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.

(The button names are denoted as symbols)

Displays

The menu displayed in the programming
pendant is denoted with {}.
e.g. {JOB}

Start button*

@ START

Mode switch*

REMOTE
PLAY
TEACH

Vi

et @)oo

Hold button*

4

Emergency stop button

Page key
Coordinate key
Axis keys

Shift key

*The button/switch names
are denoted as symbols.

Numeric keys

HW1483366
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Description of the Operation Procedure

In the explanation of the operation procedure, the expression "Select « « ¢
means that the cursor is moved to the object item and [SELECT] is
pressed, or that the item is directly selected by touching the screen.

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.

vi HW1483366
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1 Outline

1 Outline

The 1/O JOG function performs the axis operation of the control group
(henceforth written as "I/O JOG operation") by using general-purpose
input signals instead of the programming pendant axis keys.

The 1/O JOG function of the YRC1000 has the following differences in
comparison to the function of the previous controller such as the DX200.

Table 1-1: Difference of the Function

DX200 or earlier |YRC1000
controllers
Control group of | Station All control groups
the operation (robot, base, station)
target
Operation Play mode Play mode, teach mode
enabled mode
Operation Link Link
coordinates Cartesian (only during robot operation)
system Tool (only during robot operation)

B Operation coordinates system

Link coordinates: Each axis of the manipulator or of the external axis
moves independently.

Cartesian coordinates: The manipulator tip (the tool center point) moves
in parallel with the X-axis, Y-axis and Z-axis set to
the manipulator. Also, just the posture can be
changed without changing the tool center point.

Tool coordinates: The Z-axis is the enabled direction of the tool
installed on the wrist flange of the manipulator and
the X-axis, Y-axis, and Z-axis cartesian
coordinates are defined to the tool tip. The
manipulator tip moves in parallel with the X-axis, Y-
axis, and Z-axis based on the cartesian
coordinates.

Fig. 1-1: Operation Coordinates System

X-axis
Y-axis
X-axis Y-axis Z-axis
Link coordinates system Cartesian coordinates system Tool coordinates system

1-1 HW1 483366 9/33
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1 Outline

1.1 Motion Conditions

1.1 Motion Conditions

B Control group of the operation target

* A control group that can perform the 1/0 JOG operation is not
included in the job during the playback operation.

* Playback operation of a job that includes the control group during the
I/O JOG operation cannot be performed.

* When plural control groups exist, the 1/0 JOG operation cannot be

executed simultaneously.

B When Executing /0 JOG Operation

* If performing 1/0O JOG operation in teach mode, it is necessary to grip
the enable switch to turn ON the servo power supply.

*» The operation coordinates system cannot be changed during the I/O
JOG operation.

* By using the coordinate system, operations other than the link coor-
dinate system, the cartesian coordinate system and the tool coordi-

nate system, cannot be performed.

B Others

» When displaying split windows by using the multi-window function,
the active window cannot be changed during the 1/0 JOG operation.

 Connect the control group to the power on unit #1 to 3/STO, and for
control groups that are not operating, it is recommended to turn OFF

the servo power supply.

Fig. 1-2: Outline of I/0O JOG Operation

Peripheral device

YRC1000
ON-EN Servo ON
Power-on silgnal
unit ‘A
1/0 JOG operation #1/STO .
1/0 allocation conditions In operation
Concurrent I/O ON-EN
Power-on signal
unit M Station 1
#2/STO
—
ON-EN Servo ON
Power-on signal
unit | | Station 2 ) 1/0 JOG operation
#3/STO
12 HW1483366
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2 Signal for /0 JOG Operation
21 Input Signal

2 Signal for /0 JOG Operation

21

Categorized as the input signal to perform the /0 JOG operation and the

signal to output the operation status.

For these signals, each general-purpose input signal and general-purpose

output signal is used.

Input Signal

Table 2-1: List of Input Allocation ltems

Item Name Detection Meaning Remark
Method
Axis operation | Rising edge Switches to a I/0 JOG enabled state » The GP input signal that is already
request (described later). allocated to other control group can-
OFF: State cancellation not be allocated.
ON: State setting If . . .
« If an axis operation request signal
from plural control groups is received,
the state cannot be switched to a
state where 1/0 JOG operation is
enabled.
Coordinate State Selects the coordinate system to * Displayed only on the robot setting
Selection perform the robot 1/0 JOG operation. window.
OFF: Link goordlnatg * The coordinate is selected according
ON: Cartesian coordinate . o
to the signal state at switching to the
I/0 JOG operation enabled.
Cartesian/Tool | State Selects the coordinate system to « Displayed only on the robot setting
Selection perform the robot 1/0O JOG operation window.
when cartesian coordinate is selected . . .
for "Coordinate Selection” *The coqrdlnate is selectfed gccordlng
OFF: Cartesian coordinate to the signal stgte at switching to the
ON: Tool coordinate I/0 JOG operation enabled.
« "Tool coordinate" cannot be selected
when "Link coordinate" is selected for
"Coordinate Selection".
Axis State Selects the axis to move when in the * By receiving plural axis designation
designation I/0 JOG operation enabled state. signals simultaneously, operations

For each axis, the forward-direction (+)
and reverse-direction (-) exist.

OFF: Operation stop

ON: Operation request

can be performed simultaneously.
However, if a forward-direction signal
and a reverse-direction signal of the
same axis are received simultane-
ously, the axis will not move.

Signal details
Robot Base, station
S/X(+,-) 1(+,-)
L/Y (+,-) 2(+,-)
U/Z(+,-) 3(+,-)
R/Rx (+,-) 4(+,-)
B /Ry (+, -) S(+, -
T/Rz (+,-) 6 (+, -)
E/Re (+ -) (Only the existing axes are
(E is displayed only for 7-axis robots) displayed.)

2-1
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2 Signal for I/0 JOG Operation
2.1 Input Signal

Table 2-1: List of Input Allocation ltems

Item Name Detection Meaning Remark
Method
Speed level State Designates the motion speed. Each « If plural speed designation signals are
speed should be the same as the received simultaneously, the slowest
manual speed. speed of them is selected.
8EIT:WV.\€|;h(;)ut.deS|t.gnat|on + During teach mode, even if this signal
- With designation is not received, the 1/0 JOG operation
1 (Inchin is enabled.
(Inching) The speed in this case should be the
2 (Low speed)
. manual speed. It can be changed
3 (Medium speed) from the programming pendant.
4 (High speed)
5 (Ultra-high speed)
B /O JOG Operation Enabled State
Indicates that the 1/0 JOG operation is ready to be operated. If the axis
designation signal is turned ON in this state, the control group moves.
I/0 JOG operation is enabled when the following conditions are all met:
* The servo power supply is ON.
* (If plural control groups exist) The axis motion request signal is ON
for only one control group.
* (If in play mode) Either of the speed level designation signals is ON.
B Coordinate Selection Signal

If the robot is operated by using the 1/0 JOG operation, according to the
coordinate selection signal and cartesian/tool selection signal, the motion
coordinate can be selected from the link coordinates, the cartesian
coordinates, or tool coordinates.

The motion coordinate for the base and the station takes the link
coordinate only.

The motion coordinate is determined according to the coordinate selection
signal state when switched to the 1/0 JOG operation enabled state.

Once the motion coordinate is determined, it cannot be changed until
switched to the next I/O JOG operation enabled state.

% Safety Interlocks

* When switching the 1/0 JOG operation enabled state while
either axis designation signal is turned ON, regardless of
the forward or reverse rotation, if all axis designation sig-
nals are set to OFF temporarily, the I/O JOG operation can
be performed.

@ « If the axis operation request signals from plural control
groups are set to ON simultaneously, the state will not

switch to the /O JOG operation enabled state.

* If performing an /0 JOG operation again after the 1/0 JOG
operation is interrupted due to an alarm/hold/emergency
stop/servo OFF/switching the mode, set all the axis desig-
nation signals to OFF temporarily, and then set them to
ON again.

2:2 HW1483366
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2 Signal for /0 JOG Operation
2.2 Output Signal

2.2

Output Signal

Table 2-2: List of Output Allocation ltems

Item name Meaning Remark
Axis Indicates the 1/0 JOG operation state.
operation OFF: 1/0 JOG operation disabled
enabled ON: I/O JOG operation enabled
Axis Indicates the 1/0 JOG operation execution
operating state.

OFF: An I/0 JOG operation is not

executing.

ON: An I/O JOG operation is executing.

23 HW1483366

13/33



HW1483366

2 Signal for I/0 JOG Operation
2.3 Signal Allocation Setting Window for 1/0 JOG Operation

2.3

Signal Allocation Setting Window for 1/0 JOG Operation

Select {IN/JOUT} - {AXIS 1/O ALLOC} under the Main Menu, the AXIS I/O
ALLOC window appears. By using this window, set the I/O signal used in
the 1/0O JOG operation. When the security mode is set in management
mode or higher, the setting can be performed.

KI5 1/0 ALLOC
<INPUT>
®— MODE REQUEST N RN O
@— COORDINATE  IN# feoxx| O
@— CART./TOOL  IN# frerx| O
@— s ) ()
Rl :§ /X INg Pocex| O INg x| ©
Ld ¥ INE poock| O IN# x| O
7 2 INg pooc| O IN# x| O
R/ Rx INg fooc| O IN# ek | O
B/ Ry INg poock| O IN# ek | O
IE it e TN proork] O TN sk | O
® — SPEED =
1 INK o] O
2 I foock| O
3 N k| O
4 I foock| O
b Ihg ek | O
<OUTPUT> —
®— IODE OT# perrx| O
®_T OPERATING OTH prooex| ©

(1) MODE REQUEST (I/0 JOG operation request)

(2) COORDINATE (motion coordinates selection (link/cartesian))
(3) CART./TOOL (motion coordinates selection (cartesian/tool))
(4) AXIS

(5) SPEED (motion speed designation)

(6) MODE (I/0 JOG operation enabled)

(7) OPERATING (during 1/0 JOG operation)

(1) to (5) are for setting general-purpose input signal (IN#0001 to
IN#4096), and (6) to (7) are for general-purpose output signal
(OT#0001 to OT#4096).

For canceling signal settings, enter "0".

When setting general-purpose 1/O signals, confirm that the
signal is not being used by a different function. If the signal
allocation is duplicated, an unintended I/O JOG operation

e may be performed, or the output operation may not be per-
formed correctly.

2-4 HW1483366
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2 Signal for /0 JOG Operation

2.3 Signal Allocation Setting Window for 1/0 JOG Operation

If plural control groups exist, the control group to set can be switched by

using [PAGE]. In this case, the identical number as the other control

group cannot be allocated to the (1) MODE REQUEST.

Also, depending on the robot axis or the external axis (the base or the
station), some of the setting items shown below are different. (For the

number, refer to the previous page.)

The existence of the (2) COORDINATE signal display is different.

(3) Like images, the window is switched in each control group type.

[Robot Axis Setting Window]

ﬁHIS
R

3 | —
# | +
3| e
o

#
#*
#*
#

H
#
#*
#*
#

—|UC|.T-UCI_'CD
T

R e R e

A
i
z
R
R
R

e e e

F+ I FHF FHE T+
SR

]

[Base Axis Setting Window]

BHIS [+
Bl Mg pokrx| O
b Ih protork | O
[Station Axis Setting Window]
ARIS [
Sl [ME [k [ O
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2 Signal for I/0 JOG Operation
24 Example of I/O JOG Operation Execution

2.4 Example of /0 JOG Operation Execution

When performing the 1/0 JOG operation of the robot axis in play mode,
the change in signal status is described below.

Fig. 2-1: Figure of Status Transitions During I/O JOG Operation Execution

©) ® ®
Axis motion request (IN) ‘
® @ ®
Coordinate selection (IN)
@ @

Tool coordinate selection (IN) 4|_
Speed level (IN) J
Servo power supply status J
Axis motion enabled (OUT) ﬂl—L
Link coordinate motion section 4|—|
Cartesian coordinate motion section |—|
Tool coordinate motion section

Axis designation (IN) | |
S/X(+) —

Axis operating (OUT)

(1) Axis motion request signal OFF to ON

Because the speed level designation is set to ON and the servo
power supply status is set to ON, the state switches to the 1/0 JOG
operation enabled state. Because the coordination selection signal is
set to OFF, the following 1/0O JOG operations are performed in the link
coordinates system.

(2) Axis designation signal (S/X(+)) OFF to ON

The I/O JOG operation starts. The S-axis of the robot moves in the
forward direction.

(3) Coordinate selection signal OFF to ON

The operation coordinate system is not changed, and it remains with
the link coordinate selection state.
The S-axis forward direction motion of the robot continues.

(4) Cartesian/Tool selection signal OFF to ON

The operation coordinate system is not changed, and it remains with
the link coordinate selection state.
The S-axis forward direction motion of the robot continues.

(5) Axis designation signal (S/X(+)) ON to OFF
The I/O JOG operation completes and the robot stops.
(6) Axis motion request signal ON to OFF

The I/O JOG operation enabled state is canceled.

26 HW1483366
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2 Signal for /0 JOG Operation
2.4  Example of I/O JOG Operation Execution

(7) Axis designation signal (S/X(+)) OFF to ON

Since it is not in the /O JOG operation enabled state, the 1/0 JOG
operate is not executed.

Axis motion request signal OFF to ON

The state switches to a /0O JOG enabled state.
Because the coordinate selection signal is ON, the following I/0 JOG
operations are operated in the cartesian coordinates system.

(9) Axis designation signal (S/X(+)) OFF to ON

The 1/0 JOG operation starts. The tool center point of the robot
moves parallel in a forward direction of the X-axis.

Cartesian/Tool selection signal OFF to ON

The operation coordinate system is not changed, and it remains with
the cartesian coordinate selection state.

The parallel operation in a forward direction of the X-axis of the robot
tool center point continues.

(11) Coordinate selection signal ON to OFF

The operation coordinate system is not changed, and it remains with
the cartesian coordinate selection state.

The parallel operation in a forward direction of the X-axis of the robot
tool center point continues.

42 Axis motion request signal OFF to ON

The state switches to a /0O JOG enabled state.

Because the coordinate selection signal and the cartesian/tool
selection signal are ON, the following /0O JOG operations are
operated in the tool coordinates system.

43 Axis designation signal (S/X(+)) OFF to ON

The 1/0 JOG operation starts. The tool center point of the robot
moves parallel in a forward direction of the X-axis of the tool
coordinates system.

Cartesian/Tool selection signal ON to OFF

The operation coordinate system is not changed, and it remains with
the tool coordinate selection state.

The parallel operation in a forward direction of the X-axis of the tool
coordinates system of the robot tool center point continues.

45 Coordinate selection signal ON to OFF

The operation coordinate system is not changed, and it remains with
the tool coordinate selection state.

The parallel operation in a forward direction of the X-axis of the tool
coordinates system of the robot tool center point continues.

2-7 HW1 483366 17/33
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3 External Memory

External Memory

The settings that are performed in the axis motion I/O allocation window
can be backed up to an external memory.

In the "SYSTEM DATA" of the EXTERNAL MEMORY DEVICE, the line,
"AXIS I/O ALLOC DATA IOAXIS.DAT" is added, and when this line is
selected, the operations, LOAD, SAVE, VERIFY, and DELETE are
available.

CIFILE/GENERAL DATA
CIPARAMETER

OIA0 DATA

W SYSTEM DATA

CISYSTEM BACKLP (CMOS. BIN)

ol

O USER WORD UWORD . DAT
O SY MONITOR SIGNAL SYMON  LDAT
O VARIABLE NAME VARNAME . DAT
O FLAG VARIABLE NAME FLMAME . DAT
O SECOND HOME POSITION HOMEZ  .DAT
O ALARM HISTORY DATA ALMHIST . DAT
O HOME POS CALIB DATA ABSD LDAT
O SYSTEM INFORMATION SYSTEM  .5YS
O CONTROLLER TMFORMATION PANELBOX. LOG
O WORK HOME POS DATA OPEORG  .DAT
O 1/0 MESSAGE HISTORY DATA IOMSGHST. DAT
O KEY ALLOCATION DATA KEYALLOC. DAT
O LIS [0 ALLOC DATA 108413 . OAT

@ If having loaded the saved file to another controller, confirm
that there are no problems with the settings.

3-1 HW1 483366 18/33
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4 Servo Power Supply Individual Control Function
4.1 Outline

4 Servo Power Supply Individual Control Function

4.1

Outline

The servo power supply individual control function is to turn ON/OFF the
servo power supply in units of specified control group freely in the robot
system with multiple control group configuration.

Using this function, without stopping whole system operation, the servo
power supply only for the control group selected by an operator can be
turned OFF. Therefore, the safe operation for removing a workpiece with
the system running and maintenance for the robot tool, is secured,
moreover, the operating efficiency is increased.

trol the servo power supply in units of contactor unit or STO.
To use this function, use the contactor or STO originally
designed for separation in units of control group.

@ The servo power supply individual control function is to con-

4-1 HW1483366
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4 Servo Power Supply Individual Control Function
4.2  Setting the Signals for Servo Power Supply Individual Control

4.2 Setting the Signals for Servo Power Supply Individual
Control
To use the servo power individual control function, the control group and
the ON_ENABLE signal (“ON_EN” signal) need to be allocated as follows.

1. Turn ON the power of YRC1000 by selecting the {Main Menu} of the
programming pendant.

— Then “Maintenance mode” starts.

Please select a Main Menu.

Hain Henu Simple Menu

2. Select {SYSTEM} in the main menu, and then select {SECURITY}.

— A security mode selection window appears. Press {SELECT} on the
programming pendant to select maintenance mode.

3

SECURITY

WODE EDITING MODE

Main Menu
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4.2  Setting the Signals for Servo Power Supply Individual Control

— Input the password for maintenance mode, and press “[ENTER]".

oo
Current Password=

7 8 9 Clear
A D 4 5 6 Back space
B E il 2 3 Cancel
€ F 0 = Enter

— If the password is correct, the security mode changes to
management mode.

Hain Henu

3. Select {SETTING} in the main menu, and then select {SYSTEM} and
{OPTION FUNCTION}.

— The option function list appears.
— Select “SERVO POWER INDIVIDUAL CONTROL”".

CILAN INTERFACE SETTING IL
CIMNETWORK, FUNCTION SETTING IL
OEtherhet/IP(CPU Board) DETAIL
IL
L

CIDAYLIGHT SAYING TIME DETA
CILIMITS CLSTOMIZAT ION DETA
CITOOL M. SWITCHING USED
DIS1 UNIT INDIGATION NOT USED
CIDISPLAY 10 NAME IN JOB NOT USED
CIEXTERNAL 10 SETUP DETAIL
CIYARIABLE ALLOCATION DETAIL
ClMotoPlus FUNG. NOT USED
CIAUTOBACKUP (ACPO1) NOT USED
OFunct ional safety DETAIL
CISERYO POWER INDIVIDUAL CONTROL

Main Menu
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— The following window appears. (The control group configuration
below is an example.)

VIDUAL CONTROL

SERVO POWER INDIVIDUAL CONTROL

S MODEL ON_EN SIGHAL

RT <1 MEYMATA00-A0% YN ENT ST T

81 41 UNIV-1 JON BN TSV !

52 1 UNIV-1 1ON_EWTNSV#T ]y
w

53 :#1 TURN- TON_ENTSVET e

®O

Main Menu

(1) Servo Control Circuit Board
“SV” is a servo control circuit board.

“#1” is the first servo control circuit board. Up to eight servo control circuit
boards can be connected.

(2) Each servo control circuit board can set one of the signals from
ON_EN1 to ON_EN4.

— Move the cursor to the control group to set, then press [SELECT] on
the programming pendant.

SY MODEL
RT :#1 MBYMAT400-20%
51 t#1 UNIY-
52 i1 UNIY-
53 t#1 TURN-

Main Menu
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4.2  Setting the Signals for Servo Power Supply Individual Control

— After setting the control group and the “ON_EN” signal, press
[ENTER] on the programming pendant. The following window
appears.

OWER INDIVIDUAL CONTROL

SERYO POWER IMDIVIDUAL CONTROL USED

SY MODEL ON_EN STGHAL
RT :#1 MBYMAT400-20% DN_ENT(S¥41)

Hodify?

Hain Henu

— Select {YES} to update the system parameter. When the following
window appears, the data update is completed.

OPTION FUMCTION

CILAN INTERFACE SETTING
CINETWORK, FUNGTION SETTING
CEtherhet/IP(GPU Board) DETA
CIDAYLIGHT SAYING TIME DETA
CILIMITS CLSTOMIZATION DETAIL
OTo0L M. SWITCHING NOT USED
OISI UNIT INDIGATION NOT USED
CIDISPLAY 10 NAME IN JOB NOT USED
CIEXTERNAL 10 SETUP DETAIL
CIYARIABLE ALLOCATION DETAIL
OMotoPlus FUNG. NOT USED
CIAUTOBACKUP (ACPO1 ) NOT USED
OFunct ional safety DETAIL
CISERYO POWER INDIVIDUAL CONTROL

Hain Henu Simple Menu

* Set the same “ON_EN” signal to the robot control group
and to the base control group if they are on the same
servo control circuit board (SV#1 to SV#8 maximum).

+ Changing “ON_EN” signal of the robot control group is
invalid when the security mode is management mode.

* The “SERVO POWER INDIVIDUAL CONTROL” appears
by selecting {SYSTEM} - {SETUP} - {OPTION FUNC-
TION} is displayed only for the robot controller configu-
rated with STO.

4-5 HW1 483366 23/33



HW1483366

4 Servo Power Supply Individual Control Function
4.3 Connection of Signals for Servo Power Supply Individual Control

4.3 Connection of Signals for Servo Power Supply Individual
Control

The servo power supply individual control function turns ON/OFF the
servo power supply in units of STO or the contactor unit, and is controlled
by “ON_EN” signal of the safety terminal block circuit board is used.

“ON_EN” signals is connected to the following terminals of the safety
terminal block circuit board (IM-YE250/2-80P).

» The ON_ENT1 signal of -21, -22 and -23, -24 controls the ON/OFF of
the servo power supply of the control group allocated ON_EN1 or
TU#1.

» The ON_ENZ2 signal of -25, -26 and -27, -28 controls the ON/OFF of
the servo power supply of the control group allocated ON_EN2 or
TU#2.

» The ON_ENS3 signal of -29, -30 and -31, -32 controls the ON/OFF of
the servo power supply of the control group allocated ON_EN3 or
TU#3.

» The ON_EN4 signal of -33, -34 and -35, -36 controls the ON/OFF of
the servo power supply of the control group allocated ON_EN4 or
TU#4.

Enable input signals. Connect the signal so that both input

@ For safety reasons, dual circuits are used for the Servo-ON
signals are turned ON or OFF at the same time.

[ _J
If a single signal is turned ON, an alarm occurs.

Connect the servo power individual control signal by the following
procedure.

1. Remove the cable (jumper cable) connected to the terminals above.

2. As shown in the following figure, connect the output contact such as
area sensor to the “ON_EN” terminal.
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4.3 Connection of Signals for Servo Power Supply Individual Control
YRC1000
 Safety terminal block circuit board |
IM-YE250/5-80P | Remove the jumper cable
I
21 /Servo-ON enable input signal
ONEN1_1+ B V4
ONEN1_1 22, 7"~ l/ !
= g [ Turn ON/OFF
23 / | at the same time
ONEN1_2+ B A f ~—
>IT
ONEN1_2- 247 !
I
| Remove the jumper cable
I
25 | Servo-ON enable input signal
ONEN2_1+ > VA
ooy | |
26l "~ '// |
ONEN2_1- ! Turn ON/OFF
27 | | at the same time
ONEN2_2+ 7N A ~—1
>TTN |
28| " -~
ONEN2_2- 2 |
| Remove the jumper cable
I
29 Servo-ON enable input signal
ONEN3_1+ B 7|
|
30|, "=~ /
_ y | |
ONEN3_1 ' ' Turn ON/OFF
31 | | at the same time
ONEN3_2+ N A —
3| > |
ONEN3_2- 5 i
| Remove the jumper cable
I
33 | Servo-ON enable input signal
ONEN4_1+ N Z i / |
>N
34| 72
ONEN4_1- f f |
35 / | Turn ON/OFF
ONEN4_2+ P A | ~— - at the same time
36 <> |
ONEN4_2- 4 i
I
- ]

For the wiring termination and connecting method, refer to “m
Wiring Procedure of the Terminal Block” of “Chap. 14.6

Safety Terminal Block Circuit Board” in “YRC1000 INSTRUC-
TIONS (RE-CTO-A221)".

When shipping, between the above mentioned terminals are
short-circuited.
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4.4 Confirming Connection

The status of “ON_EN” signals connected to each contactor unit and the
servo power supply status can be confirmed on the SERVO POWER
STATUS window.

1. Select {IN/OUT} under the main menu.
2. Select {SV POWER STATUS}.
— The SERVO POWER STATUS window appears.

DATA EDIT . __B;L_ISPKM.. UTILITY ’ ‘]:[@ I@M@@Q ﬂl-”r”j ‘

Main Henu el e ‘Servo on enable siznal (ON-EN) is OFF [mZ]

(1) ON_EN SIGNAL
Displays the status of “ON_EN” signal of the contactor unit connected to
each control group.
O: Open (OFF) status
Turns OFF the servo power supply.
®: Closed (ON) status
Turns ON the servo power supply when the servo ON lamp is lit.
(2) SERVO ON
Displays the status of the servo power supplied to each control group.
O: Servo power OFF status
®: Servo power supply ON completed status
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4.5 Application Examples

4.5.1 Turning ON Only the Servo Power Supply for the Selected Control Group at Teaching

At turning the servo ON, only the servo power supply for the selected
control group can be turned ON.

As shown below, when the servo power supply is turned ON with only the

“ON_EN” signal of the contactor unit connected to S2 set to “ON”, the
servo power is supplied only to S2.

DATA EDIT DISPLAY

| v [REASEE e

Wain Menu Simple Menu

Servo on enahle sienal (ON-EN) is OFF [Hk2]

4-9
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4.5 Application Examples

4.5.2 Turning OFF the Servo Power Supply which is Selected Control Group at Playback

When an operator touches the positioner in such a case as replacement

of workpiece, only the servo power supply for the positioner to which the
operator touches can be turned OFF for security.

During operation

(Servo power ON)
Workpiece replacing work

(Servo power OFF)

Contactor Contactor Contactor
unit#2  unit#1  unit#3

YRC1000

Even during the play back operation, by setting “OFF” to “ON_EN” signal
of the contactor unit to which S2 is connected, only the servo power
supply to S2 can be turned OFF.

DATH EDIT DISPLAT UTILITY ﬂ@@ % %E d"-i-j ‘

Main Msnu Simple Menu Serve on enahle sienal (ON-EN) is OFF [R1S13]

While the servo ON lamp is lit, if “ON_EN” signal is turned ON, the servo
power supply for the corresponding control group is turned ON.

group without stopping the whole system during playback, it
p4 is necessary to prepare an application job, using the inde-
pendent control function.

@ To control each servo power supply for a selected control
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4.6

System Output Signals

4.6 System Output Signals

4.6.1 Servo Power ON Status Signal for Each Control Group

The servo power ON status of each control group is output to the following
system output signal.

In the standard concurrent I/O ladder, these system output signals are not
output externally. When installing an interlock operated by PLC, etc.,
modify the concurrent I/O ladder so that the system output signals are
output externally.

50327 50326 50325 50324 50323 50322 50321 50320
SOUT#256 | SOUT#255 | SOUT#254 | SOUT#H253 | SOUT#252 | SOUT#251 | SOUT#250 | SOUT#249
Servo power Servo power Servo power Servo power Servo power Servo power Servo power Servo power
ON status ON status ON status ON status ON status ON status ON status ON status
Robot 8 Robot 7 Robot 6 Robot 5 Robot 4 Robot 3 Robot 2 Robot 1
50337 50336 50335 50334 50333 50332 50331 50330
SOUT#264 | SOUT#263 | SOUT#262 | SOUT#261 | SOUT#260 | SOUT#259 | SOUT#258 | SOUT#257
Servo power Servo power Servo power Servo power Servo power Servo power Servo power Servo power
ON status ON status ON status ON status ON status ON status ON status ON status
Station 8 Station 7 Station 6 Station 5 Station 4 Station 3 Station 2 Station 1
50347 50346 50345 50344 50343 50342 50341 50340
SOUT#272 | SOUT#271 | SOUT#270 | SOUT#269 | SOUT#268 | SOUT#267 | SOUT#266 | SOUT#265
Servo power Servo power Servo power Servo power Servo power Servo power Servo power Servo power
ON status ON status ON status ON status ON status ON status ON status ON status
Station 16 Station 15 Station 14 Station 13 Station 12 Station 11 Station 10 Station 9
50357 50356 50355 50354 50353 50352 50351 50350
SOUT#280 | SOUT#279 | SOUT#278 | SOUTH277 | SOUT#276 | SOUT#275 | SOUT#274 | SOUT#273
Servo power Servo power Servo power Servo power Servo power Servo power Servo power Servo power
ON status ON status ON status ON status ON status ON status ON status ON status
Station 24 Station 23 Station 22 Station 21 Station 20 Station 19 Station 18 Station 17

4.6.2 “During Servo ON” Signal

The system output signal 50073 (during servo ON) is output in connection
with the servo ON lamp on the programming pendant.

After the servo power supply is turned ON, even if all the “ON_EN” signals
connected to contactor unit are set to “OFF”, the servo ON lamp remains
lit and the system output signal “During Servo ON” does not turn “OFF”.
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4.7

Operation of Job without Control Group Specification

When the servo power supply is individually turned OFF where jobs in
multiple number of tasks are operated using the independent control
function, the job execution of the control group whose servo power supply
is turned OFF is interrupted.

The jobs of other control groups continue their execution.

For the jobs without control group specification such as master job, the
conditions for execution can be set by the parameter.

Parameter Contents and Set Value Initial
Value

S2C687 0: Execution possible only when servo power | 1

(Condition of execution supply to all the axes have been turned ON

of job without control 1: Execution possible when servo power

group specification) supply to any axis is turned ON.

4-12 HW1483366

30/33



HW1483366

5 Play Mode Speed Changing Function
5.1 Outline

5 Play Mode Speed Changing Function

5.1 Outline

The previous I/O JOG operation function was limited to a motion speed of
250 mm/s or less, but in system software version YAS4.71-00 and later,
the motion speed in play mode can be set to 250 mm/s or more by using
this function. During teach mode, the motion speed is limited to 250 mm/s
or less, which is the same as the previous function.

The motion speed is set for each speed level. However, the motion speed
cannot be set for inching, so the same speed as in the previous /0 JOG
operation function is used. The motion speed can also be set for each
control group.

This function is valid for the base axes and station axis in addition to the
robot axes.

After this function is applied, make sure to check the opera-
tion of the robot because the robot may move at high
speed.

@ If the motion speed is increased, the motion of the robot
may start to involve vibration. If the robot vibrates, decrease
L the set value of the motion speed. When an /O JOG opera-
tion is executed, if the "The executing motion speed is
excessive." message appears and the robot does not move,
decrease the set value of the motion speed.
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5.2

Parameter Settings

Enable play mode speed changing in the following parameter. (Bit
designation)

For the method to change a parameter, refer to chapter 8.17 "Changing
the Parameter Setting" in "YRC1000 INSTRUCTIONS (RE-CTO-A221)".

S2C | Meaning

1299 | Specify operation of /0 JOG operation function
dO to d4: Reserved by system
d5: Play mode speed changing

d7 d6 dd d4 d3 d2 d1 do

(32) | (16) | (8 (4) (2) (1) | Decimal

Reserved by system

Reserved by system

t—————————————— Reserved by system

Reserved by system

Reserved by system

Play mode speed changing

Example: If the default value of S2C1299 is 15:

d7 d6 d5 d4 d3 d2 di do
1 0 1 1 1 1 .
— Set 1 to a bit of play
(32) (8) (4) (2) (1) mode speed changing
32 + 8 + 4 + 2 + 1 =47

Set parameter S2C1299 to 47.

The motion speeds for play mode speed changing are set with the
following parameters.

If the set value of a parameter is "0", the robot moves at the same speed
as the previous I/O JOG operation.

Parameter | Contents
S1CxG480 | Link motion speed when play mode speed Low speed level
S1CxG4g1 | changing is enabled Medium speed
Unit: 0.01% level
S1CxG482 High speed level
S1CxG483 Ultra-high speed
level
S1CxG484 | Cartesian motion speed when play mode Low speed level
S1CxG485 speed changing is enabled Medium speed
Unit: 0.1 mm/s level
S1CxG486 High speed level
S1CxG487 Ultra-high speed
level

Setting example: To set the Cartesian motion speed at the ultra-high
speed level in control group R1 to 400.0 mm/s:
Set S1C1G487 to 4000.
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INSTRUCTIONS

FOR 1/0 JOG OPERATION IN PLAY MODE

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

YASKAWA ELECTRIC CORPORATION

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

www.yaskawa.[p

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, Allerhausen, Germany
Phone: _49-8166-90-0 Fax: +49-8166-90-103
www.yaskawa.eu.com

YASKAWA NORIDC AB

Verkstadsgatan 2, Box 504, SE-385 25 Torsas, Sweden
Phone: +46-480-417-800 Fax: _46-486-414-10
www.yaskawa.com.cn

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.2 Building, No.6 Rongchang East Street, Beijing E&T Development Area, Beijing 100176, China
Phone: +86-10-6788-0545

wwwysr-motoman.cn

YASKAWA ELECTRIC KOREA CORPORATION

6F, 11, LS-ro, Dongang-gu, Anyang-si, Geyonggi-do, 14118, Korea

Phone: +82-31-8015-4224 Fax: +82-31-8015-5034

www.yaskawa.co.kr

YASKAWA ELECTRIC TAIWAN CORPORATION

12F, N0.207, Sec. 3, Beishin Rd., Shindian District, New Taipei City 23143, Taiwan
Phone: +886-2-8913 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, 1°-5™ Floor, Flourish Building, Soi Ratchadapisek 18, Ratchadapisek Road, Huaykwang, Bangkok 10310, Thailand
Phone: +66-2-017-099 Fax: +66-2-017-0199

wwwyaskawa.coth

PT. YASKAWA ELECTRIC INDONESIA

Secure Building-Gedung B Lantai Dasar & Lantai 1JI. Raya Protokol Halim Perdanakusuma, Jakarta 12610, Indonesia
Phone: +62-21-2982-6470 Fax: +62-21-2982-6471

www.yaskawa.co.id

YASKAWA INDIA PRIVATE LIMITED (ROBOTICS DIVISION)

No. 136, Sector-8, Industrial Estate, IMT Manesar, Gurugram, Haryana 122050, India

Phone: +91-124-475-8500

www.yaskawaindia.in

(©2016 YASKAWA ELECTRIC CORPORATION
Published by YASKAWA

YASKAWA

YASKAWA ELECTRIC CORPORATION
May 2023 16-10

MANUAL NO.

HW1483366 ¢ 533



	1 Outline
	1.1 Motion Conditions

	2 Signal for I/O JOG Operation
	2.1 Input Signal
	2.2 Output Signal
	2.3 Signal Allocation Setting Window for I/O JOG Operation
	2.4 Example of I/O JOG Operation Execution

	3 External Memory
	4 Servo Power Supply Individual Control Function
	4.1 Outline
	4.2 Setting the Signals for Servo Power Supply Individual Control
	4.3 Connection of Signals for Servo Power Supply Individual Control
	4.4 Confirming Connection
	4.5 Application Examples
	4.5.1 Turning ON Only the Servo Power Supply for the Selected Control Group at Teaching
	4.5.2 Turning OFF the Servo Power Supply which is Selected Control Group at Playback

	4.6 System Output Signals
	4.6.1 Servo Power ON Status Signal for Each Control Group
	4.6.2 “During Servo ON” Signal

	4.7 Operation of Job without Control Group Specification

	5 Play Mode Speed Changing Function
	5.1 Outline
	5.2 Parameter Settings




