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e Original Instructions

Thank you very much for purchasing FANUC Robot.
Before using the Robot, be sure to read the "FANUC Robot SAFETY HANDBOOK (B-80687EN)"
and understand the content.

¢ No part of this manual may be reproduced in any form.
e The appearance and specifications of this product are subject to change without notice.

The products in this manual are controlled based on Japan's “Foreign Exchange and
Foreign Trade Law". The export from Japan may be subject to an export license by the
government of Japan. Further, re-export to another country may be subject to the license
of the government of the country from where the product is re-exported. Furthermore, the
product may also be controlled by re-export regulations of the United States government.
Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual, we endeavor to include all pertinent matters. There are, however, a very
large number of operations that must not or cannot be performed, and if the manual
contained them all, it would be enormous in volume. It is, therefore, requested to assume
that any operations that are not explicitly described as being possible are "not possible".
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SAFETY PRECAUTIONS

This chapter describes the precautions which must be followed to ensure the safe use of the robot.
Before using the robot, be sure to read this chapter thoroughly.

For detailed functions of the robot operation, read the relevant operator's manual to understand fully its
specification.

For the safety of the operator and the system, follow all safety precautions when operating a robot and its
peripheral equipment installed in a work cell.

In addition, refer to the “FANUC Robot SAFETY HANDBOOK (B-80687EN)”.

1 DEFINITION OF USER

The user can be defined as follows.

Operator:
e Turns ON/OFF power to the robot
e Starts the robot program from the operator’s panel

Programmer:
e Operates the robot
e Teaches the robot inside the safety fence

Maintenance engineer:

e Operates the robot

e Teaches the robot inside the safety fence

e Performs maintenance (repair, adjustment, replacement)

- Operator is not allowed to work in the safety fence.

- Programmers and maintenance engineers are allowed to work in the safety fence. The work inside
the safety fence includes lifting, setting, teaching, adjustment, maintenance, etc.

- Towork inside the safety fence, the person must receive a professional training for the robot.

During the operation, programming, and maintenance of your robotic system, the programmer, operator,
and maintenance engineer should take additional care of their safety by wearing the following safety
items.

- Adequate clothes for the operation

- Safety shoes
- Ahelmet
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2 DEFINITION OF SAFETY NOTATIONS

To ensure the safety of users and prevent damage to the machine, this manual indicates each precaution
on safety with "WARNING" or "CAUTION" according to its severity. Supplementary information is
indicated by "NOTE". Read the contents of each "WARNING", "CAUTION" and "NOTE" before
using the robot.

Symbol Definitions
AWARNING Used if hazard resul.ting in the death or serious injury of the user will be expected to
occur if he or she fails to follow the approved procedure.
Used if a hazard resulting in the minor or moderate injury of the user, or equipment
/NCAUTION damage may be expected to occur if he or she fails to follow the approved
procedure.
NOTE Used if a supplementary explanation not related to any of WARNING and CAUTION

is to be indicated.

e  Check this manual thoroughly, and keep it handy for the future reference.

3 SAFETY OF THE USER

User safety is the primary safety consideration. Because it is very dangerous to enter the operating space
of the robot during automatic operation, adequate safety precautions must be observed. The following
lists the general safety precautions. Careful consideration must be made to ensure user safety.

(1) Have the robot system users attend the training courses held by FANUC.

| FANUC provides various training courses. Contact our sales office for details. |

(2) Even when the robot is stationary, it is possible that the robot is still in a ready to move state, and is
waiting for a signal. In this state, the robot is regarded as still in motion. To ensure user safety,
provide the system with an alarm to indicate visually or aurally that the robot is in motion.

(3) Install a safety fence with a gate so that no user can enter the work area without passing through the
gate. Install an interlocking device, a safety plug, and so forth in the safety gate so that the robot is
stopped as the safety gate is opened.

The controller is designed to receive this interlocking signal of the door switch. When the gate
is opened and this signal received, the controller stops the robot (Please refer to "STOP
TYPE OF ROBOT" in "SAFETY PRECAUTIONS" for detail of stop type). For connection,
see Fig. 3 (b).

(4) Provide the peripheral equipment with appropriate earth (Class A, Class B, Class C, and Class D).

(5) Try to install the peripheral equipment outside the robot operating space.

(6) Draw an outline on the floor, clearly indicating the range of the robot operating space, including the
tools such as a hand.

(7) Install a mat switch or photoelectric switch on the floor with an interlock to a visual or aural alarm
that stops the robot when a user enters the work area.

(8) If necessary, install a safety lock so that no one except the user in charge can turn on the power of
the robot.
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The circuit breaker installed in the controller is designed to disable anyone from turning it on
when it is locked with a padlock.

(9) When adjusting each peripheral equipment independently, be sure to turn off the power of the robot.

(10) Operators should be ungloved while manipulating the operator panel or teach pendant. Operation
with gloved fingers could cause an operation error.

(11) Programs, system variables, and other information can be saved on memory card or USB memories.
Be sure to save the data periodically in case the data is lost in an accident. (refer to Controller
OPERATOR’S MANUAL.)

(12) The robot should be transported and installed by accurately following the procedures recommended
by FANUC. Wrong transportation or installation may cause the robot to fall, resulting in severe
injury to workers.

(13) In the first operation of the robot after installation, the operation should be restricted to low speeds.
Then, the speed should be gradually increased to check the operation of the robot.

(14) Before the robot is started, it should be checked that no one is inside the safety fence. At the same
time, a check must be made to ensure that there is no risk of hazardous situations. If detected, such a
situation should be eliminated before the operation.

(15) When the robot is used, the following precautions should be taken. Otherwise, the robot and
peripheral equipment can be adversely affected, or workers can be severely injured.

- Avoid using the robot in a flammable environment.

- Avoid using the robot in an explosive environment.

- Avoid using the robot in an environment full of radiation.

- Avoid using the robot under water or at high humidity.

- Avoid using the robot to carry a person or animal.

- Avoid using the robot as a stepladder. (Never climb up on or hang from the robot.)
- Outdoor

(16) When connecting the peripheral equipment related to stop (safety fence etc.) and each signal
(external emergency, fence etc.) of robot, be sure to confirm the stop movement and do not take the
wrong connection.

(17) When preparing footstep, please consider security for installation and maintenance work in high
place according to Fig. 3 (c). Please consider footstep and safety belt mounting position.
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RP1
Pulsecoder
RI/RO,XHBK,XROT

RM1
Motor power/brake

\ Safety fence

Interlocking device and safety plug that are activated if the gate is opened.

Fig. 3 (a) Safety fence and safety gate

/N WARNING
When you close a fence, please confirm that there is not a person from all
directions of the robot.

Dual chain
Emergency stop board I(T\lo?e) ______________________________________ _I
or Panel board | i
EAST : For the R-30iB, the R-30iB Mate, the R-30iB Plus, i
\L i the R-30iB Mate Plus I
! EAS11 - Terminals EAS1, EAS11, EAS2, EAS21 are provided on the |
; . emergency stop board. I
! EAS2 ! i
I ! For the R-30iA i
EAS21 | Terminals EASL, EAS11, EAS2, EAS21 or FENCEL, FENCE2 |
: are provided on the emergency stop board or connector panel. |
. I
Single chain | For the R-30iA Mate i
| Terminals EAS1, EAS11, EAS2, EAS21 or FENCE1,FENCE2 |
Panel board I are provided on the emergency stop board or in the connector i
| panel of CRMAG4 (Open air type). i
i :
FENCE1 | Refer to the ELECTRICAL CONNCETIONS Chapter :
N | of CONNECTION of controller maintenance manual for details. i
FENCE2 T T T T T T T T T T T T T T T T T T T T T

Fig. 3 (b) Connection diagram for the signal of safety fence
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Hook for safety belt
Fence \

Steps

my —
L Trestle
Pedestal /

for maintenance

Fig. 3 (c) Pedestal for maintenance

3.1 SAFETY OF THE OPERATOR

An operator refers to a person who turns on and off the robot system and starts a robot program from, for
example, the operator panel during daily operation.
Operators cannot work inside of the safety fence.

(1) If the robot does not need to be operated, turn off the robot controller power or press the
EMERGENCY STOP button during working.

(2) Operate the robot system outside the operating space of the robot.

(3) Install a safety fence or safety door to avoid the accidental entry of a person other than an operator in
charge or keep operator out from the hazardous place.

(4) Install the EMERGENCY STOP button within the operator's reach.

The robot controller is designed to be connected to an external EMERGENCY STOP button.
With this connection, the controller stops the robot operation (Please refer to "STOP TYPE
OF ROBOT" in "SAFETY PRECAUTIONS" for detail of stop type) when the external
EMERGENCY STOP button is pressed. See the diagram below for connection.

Dual chain
External stop button 000

i (Note)
Emergency stop board | | connect EES1 and EES11, EES2 and EES21 or EMGINL
or Panel board | and EMGINZ2.

EES1
EES11

|
j For the R-30iB, the R-30iB Mate, the R-30iB Plus,
i the R-30iB Mate Plus

i EES1, EES11, EES2, EES21 are on the emergency stop board.

i
i

i

i

|

i

i

i i
I For the R-30iA i
| EES1, EESLL, EES2, EES21 or EMGINL, EMGIN2 are on the i
i

i

i

|

i

i

i

i

| panel board.

Single chain |
| For the R-30iA Mate

External stop button | Terminals EAS1,EAS11,EAS2,EAS21 or EMGIN1,EMGIN2

%  are provided on the emergency stop board or in the connector

i panel of CRMAG4 (Open air type).
Fig. 3.1 Connection diagram for external emergency stop button
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3.2 SAFETY OF THE PROGRAMMER

While teaching the robot, the operator may need to enter the robot operation area. The programmer
must ensure the safety especially.

(1) Unless it is specifically necessary to enter the robot operating space, carry out all tasks outside the
operating space.

(2) Before teaching the robot, check that the robot and its peripheral equipment are all in the normal
operating condition.

(3) Ifitis inevitable to enter the robot operating space to teach the robot, check the locations, settings,
and other conditions of the safety devices (such as the EMERGENCY STOP button, the
DEADMAN switch on the teach pendant) before entering the area.

(4) The programmer must be extremely careful not to let anyone else enter the robot operating space.

(5) Programming should be done outside the area of the safety fence as far as possible. If programming
needs to be done inside the safety fence, the programmer should take the following precautions:

- Before entering the area of the safety fence, ensure that there is no risk of dangerous situations
in the area.

- Be prepared to press the emergency stop button whenever necessary.

- Robot motions should be made at low speeds.

- Before starting programming, check the whole robot system status to ensure that no remote
instruction to the peripheral equipment or motion would be dangerous to the user.

Our operator panel is provided with an emergency stop button and a key switch (mode switch) for selecting the
automatic operation mode (AUTO) and the teach modes (T1 and T2). Before entering the inside of the safety
fence for the purpose of teaching, set the switch to a teach mode, remove the key from the mode switch to prevent
other people from changing the operation mode carelessly, then open the safety gate. If the safety gate is opened
with the automatic operation mode set, the robot stops (Please refer to "STOP TYPE OF ROBOT" in SAFETY
PRECAUTIONS for detail of stop type). After the switch is set to a teach mode, the safety gate is disabled. The
programmer should understand that the safety gate is disabled and is responsible for keeping other people from
entering the inside of the safety fence. (In case of R-30iA Mate Controller standard specification, there is no mode
switch. The automatic operation mode and the teach mode is selected by teach pendant enable switch.)

Teach pendant is provided with a switch to enable/disable robot operation from teach pendant and DEADMAN
switch as well as emergency stop button. These button and switch function as follows:
(1) Emergency stop button: Causes the stop of the robot (Please refer to "STOP TYPE OF ROBOT" in SAFETY

PRECAUTIONS for detail of stop type) when pressed.

(2) DEADMAN switch: Functions are different depending on the teach pendant enable/disable switch setting
status.

(&) Enable: Servo power is turned off and robot stops when the operator releases the DEADMAN switch
or when the operator presses the switch strongly.

(b) Disable: The DEADMAN switch is disabled.

(Note)The DEADMAN switch is provided to stop the robot when the operator releases the teach pendant or
presses the pendant strongly in case of emergency. The R-30iB Plus/R-30iB Mate Plus
/R-30iB/R-30iB Mate/R-30iA/R-30iA Mate employs a 3-position DEADMAN switch, which allows the
robot to operate when the 3-position DEADMAN switch is pressed to its intermediate point. When the
operator releases the DEADMAN switch or presses the switch strongly, the robot stops immediately.

The operator’s intention of starting teaching is determined by the controller through the dual operation of setting the
teach pendant enable/disable switch to the enable position and pressing the DEADMAN switch. The operator
should make sure that the robot could operate in such conditions and be responsible in carrying out tasks safely.

Based on the risk assessment by FANUC, number of operation of DEADMAN switch should not exceed about
10000 times per year.
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The teach pendant, operator panel, and peripheral device interface send each robot start signal.
validity of each signal changes as follows depending on the mode switch and the DEADMAN switch of the operator
panel, the teach pendant enable switch and the remote condition on the software.

However the

For the R-30iB Plus/R-30iB Mate Plus/R-30iB/R-30iB Mate/R-30iA Controller
or CE or RIA specification of the R-30iA Mate Controller

Mode Teach penglant Softwarg r.emote Teach pendant Operator panel Peripheral
enable switch condition device

on Local Not allowed Not allowed Not allowed

AUTO Remote Not allowed Not allowed Not allowed

mode off Local Not allowed Allowed to start Not allowed
Remote Not allowed Not allowed Allowed to start

on Local Allowed to start Not allowed Not allowed

T1, T2 Remote Allowed to start Not allowed Not allowed

mode off Local Not allowed Not allowed Not allowed

Remote Not allowed Not allowed Not allowed

T1,T2 mode: DEADMAN switch is effective.

For the standard specification of R-30iA Mate Controller

Teach pendant enable switch Software remote Teach pendant Peripheral device
condition
On Ignored Allowed to start Not allowed
Off Local Not allowed Not allowed
Remote Not allowed Allowed to start

(6) (Only when R-30iB Plus/R-30iB Mate Plus/R-30iB/R-30iB Mate /R-30iA Controller or CE or RIA
specification of R-30iA Mate controller is selected.) To start the system using the operator panel,
make certain that nobody is in the robot operating space and that there are no abnormal conditions in
the robot operating space.

(7) When a program is completed, be sure to carry out the test operation according to the following
procedure.
(@ Run the program for at least one operation cycle in the single step mode at low speed.
(b) Run the program for at least one operation cycle in the continuous operation mode at low
speed.
(c) Run the program for one operation cycle in the continuous operation mode at the intermediate
speed and check that no abnormalities occur due to a delay in timing.
(d) Run the program for one operation cycle in the continuous operation mode at the normal
operating speed, and check that the system operates automatically without trouble.
(e) After checking the completeness of the program through the test operation above, execute it in
the automatic operation mode.
(8) While operating the system in the automatic operation mode, the teach pendant operator must leave

the safety fence.
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3.3 SAFETY OF THE MAINTENANCE ENGINEER

For the safety of maintenance engineer personnel, pay utmost attention to the following.

(1) During operation, never enter the robot operating space.

(2) A hazardous situation may arise when the robot or the system, are kept with their power-on during
maintenance operations. Therefore, for any maintenance operation, the robot and the system should
be put into the power-off state. If necessary, a lock should be in place in order to prevent any other
person from turning on the robot and/or the system. In case maintenance needs to be executed in the
power-on state, the emergency stop button must be pressed.

(3) |If it becomes necessary to enter the robot operating space while the power is on, press the
emergency stop button on the operator box or operator panel, or the teach pendant before entering
the range. The maintenance worker must indicate that maintenance work is in progress and be
careful not to allow other people to operate the robot carelessly.

(4) When entering the area enclosed by the safety fence, the worker must check the whole robot system
in order to make sure no dangerous situations exist. In case the worker needs to enter the safety area
whilst a dangerous situation exists, extreme care must be taken, and whole robot system status must
be carefully monitored.

(5) Before the maintenance of the pneumatic system is started, the supply pressure should be shut off
and the pressure in the piping should be reduced to zero.

(6) Before the start of maintenance work, check that the robot and its peripheral equipment are all in the
normal operating condition.

(7) Do not operate the robot in the automatic operation while anybody is in the robot operating space.

(8) When you maintain the robot alongside a wall or instrument, or when multiple users are working
nearby, make certain that their escape path is not obstructed.

(9) When a tool is mounted on the robot, or when any movable device other than the robot is installed,
such as belt conveyor, pay careful attention to its motion.

(10) If necessary, have a user who is familiar with the robot system stand beside the operator panel and
observe the work being performed. If any danger arises, the user should be ready to press the
EMERGENCY STOP button at any time.

(11) When replacing a part, please contact your local FANUC representative. If a wrong procedure is
followed, an accident may occur, causing damage to the robot and injury to the user.

(12) When replacing or reinstalling components, take care to prevent foreign material from entering the
system.

(13) When handling each unit or printed circuit board in the controller during inspection, turn off the
circuit breaker to protect against electric shock.

If there are two cabinets, turn off the both circuit breaker.

(14) A part should be replaced with a part recommended by FANUC. If other parts are used, malfunction
or damage would occur. Especially, a fuse that is not recommended by FANUC should not be used.
Such a fuse may cause a fire.

(15) When restarting the robot system after completing maintenance work, make sure in advance that
there is no person in the operating space and that the robot and the peripheral equipment are not
abnormal.

(16) When a motor or brake is removed, the robot arm should be supported with a crane or other
equipment beforehand so that the arm would not fall during the removal.

(17) Whenever grease is spilled on the floor, it should be removed as quickly as possible to prevent
dangerous falls.

(18) The following parts are heated. If a maintenance user needs to touch such a part in the heated state,
the user should wear heat-resistant gloves or use other protective tools.

- Servo motor

- Inside the controller
- Reducer

- Gearbox
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- Wrist unit

(19) Maintenance should be done under suitable light. Care must be taken that the light would not cause
any danger.

(20) When a motor, reducer, or other heavy load is handled, a crane or other equipment should be used to
protect maintenance workers from excessive load. Otherwise, the maintenance workers would be
severely injured.

(21) The robot should not be stepped on or climbed up during maintenance. If it is attempted, the robot
would be adversely affected. In addition, a misstep can cause injury to the worker.

(22) When performing maintenance work in high place, secure a footstep and wear safety belt.

(23) After the maintenance is completed, spilled oil or water and metal chips should be removed from the
floor around the robot and within the safety fence.

(24) When a part is replaced, all bolts and other related components should put back into their original
places. A careful check must be given to ensure that no components are missing or left not mounted.

(25) In case robot motion is required during maintenance, the following precautions should be taken :

- Foresee an escape route. And during the maintenance motion itself, monitor continuously the
whole robot system so that your escape route will not become blocked by the robot, or by
peripheral equipment.

- Always pay attention to potentially dangerous situations, and be prepared to press the
emergency stop button whenever necessary.

(26) The robot should be periodically inspected. (Refer to the robot mechanical manual and controller
maintenance manual.) A failure to do the periodical inspection can adversely affect the performance
or service life of the robot and may cause an accident

(27) After a part is replaced, a test execution should be given for the robot according to a predetermined
method. (See TESTING section of “Controller operator’s manual”.) During the test execution, the
maintenance worker should work outside the safety fence.
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A

SAFETY OF THE TOOLS AND
PERIPHERAL EQUIPMENT

4.1

PRECAUTIONS IN PROGRAMMING

(1)
)
®)
(4)

4.2

Use a limit switch or other sensor to detect a dangerous condition and, if necessary, design the
program to stop the robot when the sensor signal is received.

Design the program to stop the robot when an abnormality occurs in any other robots or peripheral
equipment, even though the robot itself is normal.

For a system in which the robot and its peripheral equipment are in synchronous motion, particular
care must be taken in programming so that they do not interfere with each other.

Provide a suitable interface between the robot and its peripheral equipment so that the robot can
detect the states of all devices in the system and can be stopped according to the states.

PRECAUTIONS FOR MECHANISM

(1)

(2)
®)

(4)

®)

Keep the component cells of the robot system clean, operate the robot where insulated from the

influence of oil, water, and dust.

Don’t use unconfirmed liquid for cutting fluid and cleaning fluid.

Adopt limit switches or mechanical stoppers to limit the robot motion, and avoid the robot from

collisions against peripheral equipment or tools.

Observe the following precautions about the mechanical unit cables. Failure to follow precautions

may cause problems.

e  Use mechanical unit cable that have required user interface.

e Do not add user cable or hose to inside of the mechanical unit.

e  Please do not obstruct the movement of the mechanical unit when cables are added to outside
of mechanical unit.

e In the case of the model that a cable is exposed, please do not perform remodeling (Adding a
protective cover and fix an outside cable more) obstructing the behavior of the outcrop of the
cable.

¢  When installing user peripheral equipment on the robot mechanical unit, please pay attention
that the device does not interfere with the robot itself.

The frequent power-off stop for the robot during operation causes the trouble of the robot. Please

avoid the system construction that power-off stop would be operated routinely. (Refer to bad case

example.) Please perform power-off stop after reducing the speed of the robot and stopping it by
hold stop or cycle stop when it is not urgent. (Please refer to "STOP TYPE OF ROBOT" in

"SAFETY PRECAUTIONS" for detail of stop type.)

(Bad case example)

e  Whenever poor product is generated, a line stops by emergency stop and power-off of the robot
is incurred.

e  When alteration is necessary, safety switch is operated by opening safety fence and power-off
stop is incurred for the robot during operation.

e An operator pushes the emergency stop button frequently, and a line stops.

e  Anarea sensor or a mat switch connected to safety signal operates routinely and power-off stop
is incurred for the robot.

e  Power-off stop is regularly incurred due to an inappropriate setting for Dual Check Safety
(DCS).
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(6) Power-off stop of Robot is executed when collision detection alarm (SRVO-050) etc. occurs. Please
try to avoid unnecessary power-off stops. It may cause the trouble of the robot, too. So remove the
causes of the alarm.

5 SAFETY OF THE ROBOT MECHANICAL
UNIT

5.1 PRECAUTIONS IN OPERATION

(1) When operating the robot in the jog mode, set it at an appropriate speed so that the operator can
manage the robot in any eventuality.

(2) Before pressing the jog key, be sure you know in advance what motion the robot will perform in the
jog mode.

5.2 PRECAUTIONS IN PROGRAMMING

(1) When the operating spaces of robots overlap, make certain that the motions of the robots do not
interfere with each other.

(2) Be sure to specify the predetermined work origin in a motion program for the robot and program the
motion so that it starts from the origin and terminates at the origin. Make it possible for the operator
to easily distinguish at a glance that the robot motion has terminated.

5.3 PRECAUTIONS FOR MECHANISMS

Keep the robot operation area clean, and operate the robot in an environment free of grease, water, and
dust.

5.4 PROCEDURE TO MOVE ARM WITHOUT DRIVE POWER
IN EMERGENCY OR ABNORMAL SITUATIONS

For emergency or abnormal situations (e.g. persons trapped in or pinched by the robot), brake release unit
can be used to move the robot axes without drive power.

Please refer to controller maintenance manual and mechanical unit operator’s manual for using method of
brake release unit and method of supporting robot.

6 SAFETY OF THE END EFFECTOR

6.1 PRECAUTIONS IN PROGRAMMING

(1) To control the pneumatic, hydraulic and electric actuators, carefully consider the necessary time
delay after issuing each control command up to actual motion and ensure safe control.

(2) Provide the end effector with a limit switch, and control the robot system by monitoring the state of
the end effector.
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{  STOP TYPE OF ROBOT (R-30iA, R-30iA
Mate)

The following three robot stop types exist:

Power-Off Stop (Category 0 following IEC 60204-1)
Servo power is turned off and the robot stops immediately. Servo power is turned off when the robot is
moving, and the motion path of the deceleration is uncontrolled.
The following processing is performed at Power-Off stop.
- Analarm is generated and servo power is turned off.
- The robot operation is stopped immediately. Execution of the program is paused.
Frequent Power-Off stop of the robot during operation can cause mechanical problems of the robot.
Avoid system designs that require routine or frequent Power-Off stop conditions.

Controlled stop (Category 1 following IEC 60204-1)
The robot is decelerated until it stops, and servo power is turned off.
The following processing is performed at Controlled stop.
- The alarm "SRVO0-199 Controlled stop" occurs along with a decelerated stop. Execution of the
program is paused.
- Analarm is generated and servo power is turned off.

Hold (Category 2 following IEC 60204-1)
The robot is decelerated until it stops, and servo power remains on.
The following processing is performed at Hold.
- The robot operation is decelerated until it stops. Execution of the program is paused.

/A WARNING

1 The stopping distance and time of Controlled stop is longer than those of
Power-Off stop. A risk assessment for the whole robot system which takes into
consideration the increased stopping distance and stopping time is necessary
when Controlled stop is used. Please refer to the operator's manual of a
particular robot model for the data of stopping distance and time.

2 In multi arm system, the longest stopping distance and time of Controlled Stop
among each robot are adopted as those for the system. A risk assessment for
the whole robot system which takes into consideration a possibility that the
stopping distance and time increase, is necessary on the multi arm system.

3 In the system which has extended axis, the longer stopping distance and time of
Controlled Stop among robot and extended axis are adopted as those for the
system. A risk assessment for the whole robot system which takes into
consideration a possibility that the stopping distance and time increase, is
necessary on the system which has extended axis. Please refer to the extended
axis setup procedure of the controller operator’'s manual for considering the
stopping distance and time of the extended axis.

4 In case of Controlled stop, motor power shutdown is delayed for a maximum of 2
seconds. In this case, a risk assessment for the whole robot system is
necessary, including the 2 seconds delay.
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When the emergency stop button is pressed or the FENCE is open, the stop type of robot is Power-Off
stop or Controlled stop. The configuration of stop type for each situation is called stop pattern. The stop

pattern is different according to the controller type or option configuration.

There are the following 3 Stop patterns.

Stop Emergency External . Servo
Mode stop Emergency FENCE open SVOFF input .
pattern disconnect
button stop
AUTO P-Stop P-Stop C-Stop C-Stop P-Stop
A T1 P-Stop P-Stop - C-Stop P-Stop
T2 P-Stop P-Stop - C-Stop P-Stop
AUTO P-Stop P-Stop P-Stop P-Stop P-Stop
B T1 P-Stop P-Stop - P-Stop P-Stop
T2 P-Stop P-Stop - P-Stop P-Stop
AUTO C-Stop C-Stop C-Stop C-Stop C-Stop
C T1 P-Stop P-Stop - C-Stop P-Stop
T2 P-Stop P-Stop - C-Stop P-Stop
P-Stop:  Power-Off stop
C-Stop: Controlled stop
- Disable
The following table indicates the Stop pattern according to the controller type or option configuration.
R-30iA R-30iA Mate
Option Standard | Standard RIA CE Standard RIA CE
(Single) (Dual) type type type type
Standard B (% A A A A () A A
Stop type set (Stop pattern C)
(A05B-2500-J570) N/A N/A C C N/A C C

(*) R-30iA standard (single) does not have servo disconnect.

(**) R-30iA Mate Standard does not have servo disconnect, and the stop type of SVOFF input is

Power-Off stop.

The stop pattern of the controller is displayed in "Stop pattern” line in software version screen. Please

refer to "Software version" in operator's manual of controller for the detail of software version screen.

"Controlled stop by E-Stop" option
When "Stop type set (Stop pattern C) (A05B-2500-J570) option is specified, the stop type of the

following alarms becomes Controlled stop but only in AUTO mode.

Power-Off stop which is the normal operation of the system.

Alarm

Condition

SRVO-001 Operator panel E-stop

Operator panel emergency stop is pressed.

SRV0-002 Teach pendant E-stop

Teach pendant emergency stop is pressed.

SRVO-007 External emergency stops

External emergency stop input (EES1-EES11, EES2-EES21) is
open. (R-30iA controller)

SRVO0-194 Servo disconnect

Servo disconnect input (SD4-SD41, SD5-SD51) is open.
(R-30:A controller)

SRVO0-218 Ext.E-stop/Servo Disconnect

External emergency stop input (EES1-EES11, EES2-EES21) is
open. (R-30iA Mate controller)

SRV0-408 DCS SSO Ext Emergency Stop

In DCS Safe I/0O connect function, SSO[3] is OFF.

SRVO0-409 DCS SSO Servo Disconnect

In DCS Safe 1/0 connect function, SSO[4] is OFF.

Controlled stop is different from Power-Off stop as follows:
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- In Controlled stop, the robot is stopped on the program path. This function is effective for a system
where the robot can interfere with other devices if it deviates from the program path.

- In Controlled stop, physical impact is less than Power-Off stop. This function is effective for
systems where the physical impact to the mechanical unit or EOAT (End Of Arm Tool) should be
minimized.

- The stopping distance and stopping time of Controlled stop is longer than the stopping distance and
stopping time of Power-Off stop, depending on the robot model and axis. Please refer to the
operator's manual of a particular robot model for the data of stopping distance and stopping time.

For the R-30iA or R-30#A Mate, this function is available only in CE or RIA type hardware.
When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.

/A WARNING
The stopping distance and stopping time of Controlled stop are longer than the
stopping distance and stopping time of Power-Off stop. A risk assessment for
the whole robot system, which takes into consideration the increased stopping
distance and stopping time, is necessary when this option is loaded.

8 STOP TYPE OF ROBOT (R-30iB, R-30iB
Mate)

There are following four types of Stopping Robot.

Power-Off Stop (Category 0 following IEC 60204-1)
Servo power is turned off, and the robot stops immediately. Servo power is turned off when the robot is
moving, and the motion path of the deceleration is uncontrolled.
“Power-Off stop” performs following processing.
e Analarm is generated, and then the servo power turns off. Instantly the robot stops.
e  Execution of the program is paused.
Frequent Power-Off stop of the robot during operation can cause mechanical problems of the robot.
Avoid system designs that require routine or frequent Power-Off stop conditions.

Controlled stop (Category 1 following IEC 60204-1)
The robot is decelerated until it stops, and servo power is turned off.
“Controlled stop” performs following processing.
e The alarm "SRVO-199 Controlled stop™ occurs along with a decelerated stop. The program
execution is paused.
e  Analarm is generated, and then the servo power turns off.

Smooth stop (Category 1 following IEC 60204-1)
The robot is decelerated until it stops, and servo power is turned off.
“Smooth stop” performs following processing.
e The alarm "SRVO0-289 Smooth Stop" occurs along with a decelerated stop. The program
execution is paused.
e  Analarm is generated, and then the servo power turns off.
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¢ In Smooth stop, the robot decelerates until it stops with the deceleration time shorter than Controlled
stop.

Hold (Category 2 following IEC 60204-1)
The robot is decelerated until it stops, and servo power remains on.
“Hold” performs following processing.
e  The robot operation is decelerated until it stops. Execution of the program is paused.

/A WARNING

1 The stopping distance and time of Controlled stop and Smooth stop are longer
than those of Power-Off stop. A risk assessment for the whole robot system
which takes into consideration the increased stopping distance and stopping
time is necessary when Controlled stop or Smooth Stop is used. Please refer to
the operator's manual of a particular robot model for the data of stopping
distance and time.

2 In multi arm system, the longest stopping distance and time of Controlled Stop
or Smooth Stop among each robot are adopted as those for the system. A risk
assessment for the whole robot system which takes into consideration a
possibility that the stopping distance and time increase, is necessary on the
multi arm system.

3 In the system which has extended axis, the longer stopping distance and time of
Controlled Stop or Smooth Stop among robot and extended axis are adopted as
those for the system. A risk assessment for the whole robot system which takes
into consideration a possibility that the stopping distance and time increase, is
necessary on the system which has extended axis. Please refer to the extended
axis setup procedure of the controller operator’'s manual for considering the
stopping distance and time of the extended axis.

4 When Smooth stop occurs during deceleration by Controlled stop, the stop type
of robot is changed to Power-Off Stop.

When Smooth stop occurs during deceleration by Hold, the stop type of robot is
changed to Power-Off Stop.

5 In case of Controlled stop or Smooth Stop, motor power shutdown is delayed for
a maximum of 2 seconds. In this case, a risk assessment for the whole robot
system is necessary, including the 2 seconds delay.

When the emergency stop button is pressed or the FENCE is open, the stop type of robot is Power-Off
stop, Controlled stop, or Smooth stop. The configuration of stop type for each situation is called stop
pattern. The stop pattern is different according to the option configuration.
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There are the following 3 Stop patterns.
Emergenc External
Stop Mode stgp ’ Emergency FENCE open SVOFF input Degdman
pattern switch (*)
button stop
AUTO P-Stop P-Stop C-Stop C-Stop -
A T1 P-Stop P-Stop - C-Stop P-Stop
T2 P-Stop P-Stop - C-Stop P-Stop
AUTO C-Stop C-Stop C-Stop C-Stop -
C T1 P-Stop P-Stop - C-Stop P-Stop
T2 P-Stop P-Stop - C-Stop P-Stop
AUTO S-Stop S-Stop C-Stop C-Stop -
D T1 S-Stop S-Stop - C-Stop S-Stop
T2 S-Stop S-Stop - C-Stop S-Stop
P-Stop:  Power-Off stop
C-Stop: Controlled stop
S-Stop:  Smooth stop

- Disable

(*) The stop pattern of NTED input is same as Deadman switch.

The following table indicates the Stop pattern according to the controller type or option configuration.

Option R-30iB/ R-30iB Mate
Standard A(*)
Controlled stop by E-Stop (A05B-2600-J570) C(*)
Smooth E-Stop (A05B-2600-J651) D(**)

(**)R-30:B Mate does not have SVOFF input.

The stop pattern of the controller is displayed in "Stop pattern™ line in software version screen. Please
refer to "Software version” in operator's manual of controller for the detail of software version screen.

"Controlled stop by E-Stop" option
When "Controlled stop by E-Stop" (A05B-2600-J570) option is specified, the stop type of the following
alarms become Controlled stop but only in AUTO mode. In T1 or T2 mode, the stop type is Power-Off
stop which is the normal operation of the system.

Alarm

Condition

SRVO-001 Operator panel E-stop

Operator panel emergency stop is pressed.

SRVO0-002 Teach pendant E-stop

Teach pendant emergency stop is pressed.

SRVO-007 External emergency stops

External emergency stop input (EES1-EES11, EES2-EES21) is open.

SRVO-408 DCS SSO Ext Emergency Stop

In DCS Safe I/O connect function, SSO[3] is OFF.

SRV0-409 DCS SSO Servo Disconnect

In DCS Safe I/O connect function, SSO[4] is OFF.

Controlled stop is different from Power-Off stop as follows:
¢ In Controlled stop, the robot is stopped on the program path. This function is effective for a system

where the robot can interfere with other devices if it deviates from the program path.

e In Controlled stop, physical impact is less than Power-Off stop. This function is effective for
systems where the physical impact to the mechanical unit or EOAT (End Of Arm Tool) should be

minimized.

e  The stopping distance and time of Controlled stop is longer than those of Power-Off stop, depending
on the robot model and axis.

When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.
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/AN WARNING

The stopping distance and time of Controlled stop are longer than those of
Power-Off stop. A risk assessment for the whole robot system which takes into
consideration the increased stopping distance and stopping time, is necessary
when this option is loaded.

"Smooth E-Stop Function™ option
When "Smooth E-Stop Function" (A05B-2600-J651) option is specified, the stop type of the following

alarms becomes Smooth stop in all operation modes (AUTO, T1 and T2 mode).

Alarm

Condition

SRVO0-001 Operator panel E-stop

Operator panel emergency stop is pressed.

SRV0-002 Teach pendant E-stop

Teach pendant emergency stop is pressed.

SRV0-003 Deadman switch released

Both deadman switches on Teach pendant are released.

SRVO-007 External emergency stops

External emergency stop input (EES1-EES11, EES2-EES21) is
open.

SRVO-037 IMSTP input (Group: %d)

IMSTP input (*IMSTP signal for a peripheral device interface) is
OFF.

SRVO-232 NTED input

NTED input (NTED1-NTED11, NTED2-NTED21) is open.

SRVO-408 DCS SSO Ext Emergency Stop

In DCS Safe I/O connect function, SSO[3] is OFF.

SRV0-409 DCS SSO Servo Disconnect

In DCS Safe I/O connect function, SSO[4] is OFF.

SRV0-410 DCS SSO NTED input

In DCS Safe I/O connect function, SSO[5] is OFF.

SRV0-419 DCS PROFIsafe comm. error

PROFINET Safety communication error occurs.

Smooth stop is different from Power-Off stop as follows:

In Smooth stop, the robot is stopped along the program path. This function is effective for a system
where the robot can interfere with other devices if it deviates from the program path.

In Smooth stop, physical impact is less than Power-Off stop. This function is effective for systems
where the physical impact to the mechanical unit or EOAT (End Of Arm Tool) should be
minimized.

The stopping distance and time of Smooth stop is longer than those of Power-Off stop, depending on

the robot model and axis.
Smooth stop is different from Controlled stop as follows:

e  The stopping distance and time of Smooth stop is normally shorter than those of Controlled stop,

depending on the robot model and axis.
When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.

/A WARNING
The stopping distance and time of Smooth stop are longer than those of
Power-Off stop. A risk assessment for the whole robot system which takes into
consideration the increased stopping distance and stopping time, is necessary
when this option is loaded.
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O  sTOP TYPE OF ROBOT (R-30iB Plus,
R-30iB Mate Plus)

There are following three types of Stop Category.

Stop Category 0 following IEC 60204-1 (Power-off Stop)
Servo power is turned off, and the robot stops immediately. Servo power is turned off when the robot is
moving, and the motion path of the deceleration is uncontrolled.
“Stop Category 0” performs following processing.
e Analarm is generated, and then the servo power turns off. Instantly the robot stops.
e  Execution of the program is paused.
Frequent Category 0 Stop of the robot during operation can cause mechanical problems of the robot.
Avoid system designs that require routine or frequent Category 0 Stop conditions.

Stop Category 1 following IEC 60204-1 (Controlled Stop, Smooth Stop)
The robot is decelerated until it stops, and servo power is turned off.
“Stop Category 1” performs following processing.
e The alarm "SRVO0-199 Controlled stop" or "SRVO-289 Smooth Stop" occurs along with a
decelerated stop. The program execution is paused.
e Analarm is generated, and then the servo power turns off.
In Smooth stop, the robot decelerates until it stops with the deceleration time shorter than Controlled stop.
The stop type of Stop Category 1 is different according to the robot model or option configuration. Please
refer to the operator's manual of a particular robot model.

Stop Category 2 following IEC 60204-1 (Hold)
The robot is decelerated until it stops, and servo power remains on.
“Stop Category 2” performs following processing.
e  The robot operation is decelerated until it stops. Execution of the program is paused.
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/A WARNING

1 The stopping distance and time of Stop Category 1 are longer than those of
Stop Category 0. A risk assessment for the whole robot system which takes into
consideration the increased stopping distance and stopping time is necessary
when Stop Category 1 is used. Please refer to the operator's manual of a
particular robot model for the data of stopping distance and time.

2 In multi arm system, the longest stopping distance and time of Stop Category 1
among each robot are adopted as those for the system. A risk assessment for
the whole robot system which takes into consideration a possibility that the
stopping distance and time increase, is hecessary on the multi arm system.

3 In the system which has extended axis, the longer stopping distance and time of
Stop Category 1 among robot and extended axis are adopted as those for the
system. A risk assessment for the whole robot system which takes into
consideration a possibility that the stopping distance and time increase, is
necessary on the system which has extended axis. Please refer to the extended
axis setup procedure of the controller operator’'s manual for considering the
stopping distance and time of the extended axis.

4 When Stop Category 1 occurs during deceleration by Stop Category 2, the stop
type of robot is changed to Stop Category 0.

5 In case of Stop Category 1, motor power shutdown is delayed for a maximum of
2 seconds. In this case, a risk assessment for the whole robot system is
necessary, including the 2 seconds delay.

When the emergency stop button is pressed or the FENCE is open, the stop type of robot is Stop Category
0 or Stop Category 1. The configuration of stop type for each situation is called stop pattern. The stop

pattern is different according to the option configuration.

There are the following 3 Stop patterns.
Emergenc External
Stop Mode stgp ’ Emergency FENCE open SVOFF input Decjidman
pattern switch (*)
button stop

AUTO Category 0 Category 0 Category 1 Category 1 -
A T1 Category 0 Category 0 - Category 1 Category 0
T2 Category 0 Category 0 - Category 1 Category 0

AUTO Category 1 Category 1 Category 1 Category 1 -
C T1 Category 0 Category 0 - Category 1 Category 0
T2 Category 0 Category 0 - Category 1 Category 0

AUTO Category 1 Category 1 Category 1 Category 1 -
D T1 Category 1 Category 1 - Category 1 Category 1
T2 Category 1 Category 1 Category 1 Category 1

Category 0:  Stop Category 0
Category 1:  Stop Category 1
- Disable

(*) The stop pattern of NTED input is same as Deadman switch.
The following table indicates the Stop pattern according to the controller type or option configuration.

The case R651 is specified.

Option R-30iB Plus/ R-30iB Mate Plus
Standard C(*)
Old Stop Function (A05B-2670-J680) A
All Smooth Stop Function (A05B-2670-J651) D(**)
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The case R650 is specified.

Option R-30iB Plus/ R-30iB Mate Plus
Standard A(*)
Stop Category 1 by E-Stop (A0O5B-2670-J521) C(*)
All Smooth Stop Function (A05B-2670-J651) D(**)

(**)R-30:iB Mate Plus does not have SVOFF input.

The stop pattern of the controller is displayed in "Stop pattern” line in software version screen. Please
refer to "Software version" in operator's manual of controller for the detail of software version screen.

"Old Stop Function" option
When "Old Stop Function" (A05B-2670-J680) option is specified, the stop type of the following alarms
becomes Stop Category 0 in AUTO mode.

Condition
Operator panel emergency stop is pressed.
Teach pendant emergency stop is pressed.
External emergency stop input (EES1-EES11, EES2-EES21) is open.
In DCS Safe I/O connect function, SSO[3] is OFF.
In DCS Safe I/O connect function, SSO[4] is OFF.

Alarm
SRVO-001 Operator panel E-stop
SRV0-002 Teach pendant E-stop
SRVO-007 External emergency stops
SRVO-408 DCS SSO Ext Emergency Stop
SRV0-409 DCS SSO Servo Disconnect

Stop Category 0 is different from Stop Category 1 as follows:

e In Stop Category 0, servo power is turned off, and the robot stops immediately. Servo power is
turned off when the robot is moving, and the motion path of the deceleration is uncontrolled.

e  The stopping distance and time of Stop Category 0 is shorter than those of Stop Category 1,
depending on the robot model and axis.

When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.

"All Smooth Stop Function" option
When "All Smooth Stop Function" (A05B-2670-J651) option is specified, the stop type of the following
alarms becomes Stop Category 1 in all operation modes (AUTO, T1 and T2 mode).

Alarm

Condition

SRVO0-001 Operator panel E-stop

Operator panel emergency stop is pressed.

SRV0-002 Teach pendant E-stop

Teach pendant emergency stop is pressed.

SRV0-003 Deadman switch released

Both deadman switches on Teach pendant are released.

SRVO-007 External emergency stops

External emergency stop input (EES1-EES11, EES2-EES21) is
open.

SRVO-037 IMSTP input (Group: %d)

IMSTP input (*IMSTP signal for a peripheral device interface) is ON.

SRVO-232 NTED input

NTED input (NTED1-NTED11, NTED2-NTED21) is open.

SRVO-408 DCS SSO Ext Emergency Stop

In DCS Safe I/O connect function, SSO[3] is OFF.

SRV0-409 DCS SSO Servo Disconnect

In DCS Safe I/O connect function, SSO[4] is OFF.

SRVO-410 DCS SSO Ext Emergency Stop

In DCS Safe I/O connect function, SSO[5] is OFF.

SRV0-419 DCS PROFIsafe comm. error

PROFINET Safety communication error occurs.

Stop Category 1 is different from Stop Category 0 as follows:
e In Stop Category 1, the robot is stopped along the program path. This function is effective for a
system where the robot can interfere with other devices if it deviates from the program path.
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In Stop Category 1, physical impact is less than Stop Category 0. This function is effective for
systems where the physical impact to the mechanical unit or EOAT (End of Arm Tool) should be
minimized.

The stopping distance and time of Stop Category 1 is longer than those of Stop Category O,
depending on the robot model and axis.

When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.

/A WARNING

The stopping distance and time of Stop Category 1 are longer than those of Stop
Category 0. A risk assessment for the whole robot system which takes into
consideration the increased stopping distance and stopping time, is necessary
when this option is loaded.

"Stop Category 1 by E-Stop"” option
When "Stop Category 1 by E-Stop" (A05B-2670-J521) option is specified, the stop type of the
following alarms become Category 1 Stop but only in AUTO mode. In T1 or T2 mode, the stop type is
Category 0 Stop which is the normal operation of the system.

Alarm Condition
SRVO-001 Operator panel E-stop Operator panel emergency stop is pressed.
SRVO-002 Teach pendant E-stop Teach pendant emergency stop is pressed.
SRVO-007 External emergency stops External emergency stop input (EES1-EES11, EES2-EES21) is open.
SRV0-408 DCS SSO Ext Emergency Stop | In DCS Safe 1/0 connect function, SSO[3] is OFF.
SRV0O-409 DCS SSO Servo Disconnect In DCS Safe I/0 connect function, SSO[4] is OFF.

Stop Category 1 is different from Stop Category 0 as follows:

In Stop Category 1, the robot is stopped along the program path. This function is effective for a
system where the robot can interfere with other devices if it deviates from the program path.

In Stop Category 1, physical impact is less than Stop Category 0. This function is effective for
systems where the physical impact to the mechanical unit or EOAT (End of Arm Tool) should be
minimized.

The stopping distance and time of Stop Category 1 is longer than those of Stop Category O,
depending on the robot model and axis.

When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.

/A WARNING

The stopping distance and time of Stop Category 1 are longer than those of Stop
Category 0. A risk assessment for the whole robot system which takes into
consideration the increased stopping distance and stopping time, is necessary
when this option is loaded.
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1. PREFACE

1

PREFACE

Purpose of this Manual
This manual explains the PROFIBUS-DP (12M) interface functions. The descriptions are based on the
PROFIBUS standards stipulated in DIN 19245 Parts 1 and 3.

Related Manuals
Other manuals provided with this product describe system settings/operations other than those described in
this manual. These manuals need not be referenced by readers of this manual. Users are, however, urged to
observe the safety precautions described at the beginning of each of these manuals.

Manuals specific to
individual tools

Each of these manuals describes the procedure for setting up and operating the software for
the related tool, such as a spot welding tool or handling tool.

How to Use this Manual
The contents of each section of this manual are briefly described below.

SECTION Description
Chapter 2 SYSTEM OVERVIEW Briefly describes the functions of the robot PROFIBUS-DP
(12M) interface.
Chapter 3 PROFIBUS-DP BOARD Describes the PROFIBUS board required to enable the robot to
communicate using the PROFIBUS-DP interface.
Chapter 4 SETUP PRIOR TO STARTING Describes how the robot master/slave function must be set up
COMMUNICATION before communication can be started.
Chapter 5 DIAGNOSTIC DATA OUTPUT Describes how to determine the causes of problems that may
BY A SLAVE COMMUNICATING | occur during communication between the robot master and
WITH THE ROBOT slave.
MASTER
Chapter 6 COMMUNICATION WITH DP Describes the communication with DP Master(Class 2).
MASTER (CLASS 2)
Chapter 7 ERROR CODES AND Describes the alarm codes related to the PROFIBUS-DP
RECOVERY functions, their causes, and the corresponding
countermeasures.
Appendix A | GSD FILE FOR PROFIBUS-DP | Use this file on the configurator (DP Slave Class?2) to setup robot
SLAVE PROFIBUS-DP.
Appendix B | GSD FILE FOR PROFIBUS-DP | Use this file on the configurator (DP Master Class?2) to setup
MASTER robot PROFIBUS-DP.
Appendix C | MENU MAP FOR When you look for the PROFIBUS-DP screen you want to
PROFIBUS-DP INTERFACE display, use this MENU MAP.
FUNCTION
Appendix D | THE WAY TO DISCONNECT If PROFIBUS slave should be disconnected during master robot
SLAVE WITHOUT ALARM ON is running, this procedure should be done.
ROBOT WITH MASTER
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2 SYSTEM OVERVIEW

This section briefly describes the functions of the robot PROFIBUS-DP (12M) interface.

2.1 FUNCTION OVERVIEW

The PROFIBUS-DP (12M) interface function is implemented on a two PROFIBUS-DP interface board.
The PROFIBUS Master Interface board is used for the DP master (class 1) function (referred to as the
master function) and The PROFIBUS Slave Interface board is used for the DP slave function (referred to as
the slave function). These functions can be connected to separate networks.

On one of the networks to which it is connected, the Robot operates as a master to exchange 1/0 data with
peripheral equipment (such as welding equipment). On the other network, the Robot operates as a slave to
exchange 1/0 data with a unit such as a PLC, used to integrate cells. This function is supported only for the
Robot.

PLC
DP Master
Network 1

Robot DP Slave DP Slave

DP Slave #1 device #2 device #3
Robot
DP Master

Network 2

DP Slave DP Slave DP Slave
device #1 device #2 device #3

Fig. 2.1 Example system configuration

Networks 1 and 2 are independent of each other.

2.2 SPECIFICATION OVERVIEW

Table 2.2 Specification overview

Item | Specification
Robot Master function
Baud rate max. 12 Mbauds
Supported types DP master
Number of inputs 1024
Number of outputs 1024
Number of analog inputs 16 channels per one device (max. 48 channels).

Some analog devices can not be assigned to 1 slave.
Number of analog outputs | 16 channels per one device (max. 48 channels)
Some analog devices can not be assigned to 1 slave.
Supported signal types Digital, UOP, group, analog, and arc welding signals
Number of slave nodes that | 32

can be connected




B-82644EN/03 2. SYSTEM OVERVIEW

Item Specification

Robot Slave function

Baud rate max. 12 Mbauds

Supported types DP slave

Number of inputs 1024
NOTE The total of inputs and outputs for the Robot slave must NOT be more than
1952.

Number of outputs 1024
NOTE The total of inputs and outputs for the Robot slave must NOT be more than
1952.

Supported signal types Digital, UOP and group signals

NOTE

1 Analog and arc welding signals can be transmitted only with the master function.

2 (Only for R-30iA/R-30iA Mate/R-30iB/R-30iB Mate) The total of inputs for the
Robot master and the Robot slave must NOT be more than 1024. The total of
outputs for the Robot master and the Robot slave must NOT be more than 1024.

2.3 FEATURES

The Robot PROFIBUS-DP interface has the following features.

e  The DP master and slave functions operate independently of each other.

e The PROFIBUS-DP interface can be used together with other I/0 devices such as process 1/0 boards
and the FANUC 1/O Unit Model B.

o A dedicated signal (UOP) can be allocated to 1/0 data exchanged via the PROFIBUS-DP interface.
The default setting allocates the signal to 1/0 data transmitted with the slave function.

e  The signals and states listed below can be output to the PROFIBUS-DP by reflecting them in DOs
using the 1/O Interconnect function. The TP screen can be used to specify the DO to which a particular
signal or state is to be output. Refer to the "CONTROLLER OPERATOR'S MANUAL (Basic
Operation)" or “R-30iA/R-30iA Mate CONTROLLER OPERATOR'S MANUAL” for each tool.

- CE marking 3-mode switch
- SOP START/RESET
- Cause of emergency stop, in the following cases:
TP emergency stop
SOP emergency stop
UOP immediately stop software signal (*IMSTP)
Open deadman or fence switch (FENCE1 and FENCE?2)
External emergency stop (EMGIN1 and EMGIN2)

NOTE
A DO that indicates the cause of an emergency stop is turned off once the cause
has been eliminated, even if the system remains in an alarm state.

e The PROFIBUS-DP interface can be used with arc welding and sealing equipments. Refer to the
manual provided with the relevant tool for details.
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2.4 COMMUNICATION DATA FLOW

The contents of this section relate to the example system configuration illustrated in Fig 2.1

Robot Controller PROFIBUS Master board Slave device
master input/output data area
Rack 66 ;
Slot 1 Master input Slave #1
DI, GI, Ul data area output data
<:| Slave #2
output data
Slot 1~3*
WI, WSK, Al Slave #3
output data
Rack 66
Slot 1 Master output Slave #1
DO, GO, U0 |:> data area input data
Slave #2
Slot 1~3* |:> inout dat
WO, WST, AO |:> input data
Slave #3
input data
Fig. 2.4 (a) Robot master function data flow
*See Section 4.3.2
Robot Controller PROFIBUS Slave board Master device
slave input/output data area
Rack 67 Master output data
Slot 1 Slave input data area
Master input data
Rack 67 Slave output data area
oot > >
DO, GO, Uo

Fig. 2.4 (b) Robot DP slave function data flow
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2.5 ORDER NUMBER

Table 2.5 (a) PROFIBUS DP interface (software)

Name Order number
PROFIBUS DP (12M) Interface (Master&Slave function) (R-30iB/R-30iB Mate or later) AO5B-2600-J713
(R-30iA/R-30iA Mate) A05B-2500-J713
PROFIBUS DP (12M) Slave (Only Slave function) (R-30iB/R-30iB Mate or later) AO5B-2600-J751
(R-30iA/R-30iA Mate) A05B-2500-J751
PROFIBUS DP (12M) Master (Only Master function) (R-30iB/R-30iB Mate or later) AO5B-2600-J752

(R-30iA/R-30iA Mate) AO5B-2500-J752

Table 2.5 (b) PROFIBUS DP interface (hardware)

Name Order number
PROFIBUS board (Slave) (R-30iB/R-30iB Mate or
R-30iB Plus/R-30iB Mate Plus )
A05B-2600-J070
(R-30iB Mate Open Air) AO5B-2660-J070
(R-30iA) A05B-2500-J070
(R-30iA Mate) A05B-2550-J001
(R-30iA Mate Open Air) AO5B-2560-J001
PROFIBUS board (Master) (R-30/B/R-30iB Mate or
R-30iB Plus/R-30iB Mate Plus )
A05B-2600-J071
(R-30iB Mate Open Air) AO5B-2660-J071
(R-30iA) A05B-2500-J071
(R-30iA Mate) A05B-2550-J002
(R-30iA Mate Open Air) AO5B-2560-J002

- Ifyou selected Master&Slave function software (*-J713), you should select Slave or Master hardware
or both.

- If robot is master, select PROFIBUS board (Master). If robot is slave, select PROFIBUS board
(Slave).

- You can’t change to slave or master by parameter setting even when PROFIBUS board (Master) is
selected.
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3

PROFIBUS-DP BOARD

This section describes the PROFIBUS board required to enable PROFIBUS-DP communication.

3.1

[PROFIBUS master board] A05B-2600-J071, A05B-2500-J071

T /1

CN1

i

CN1: Nine-pin D-Sub female connector
PROFIBUS bus interface (master function)

[PROFIBUS slave board] A05B-2600-J070, AO5B-2500-J070

CN2

CN2: Nine-pin D-Sub female connector
PROFIBUS bus interface (slave function)

Fig. 3 PROFIBUS BOARD

PROFIBUS-DP BOARD COMPONENT NAMES

Master function connector

Master function status indication LEDs
Slave function connector

Slave function status indication LEDs
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3.2 PROFIBUS-DP BOARD CONNECTORS
Table 3.2 PROFIBUS-DP Board Connectors
CONNECTOR DESCRIPTION
CN1 Connector for cable used to connect the Robot master function
CN2 Connector for cable used to connect the Robot slave function

3.3 MASTER FUNCTION LEDS

SoIH, /-

AT I —
1
CN1 |

LED2 LED1

Fig. 3.3 Master LEDs

NOTE
The face plate is indicated by a broken line.

Table 3.3 Master LEDs

LED DESCRIPTION
LED1 Turned on if the CPU of this board starts.
Usually ON.
LED2 Turned on when the Robot master contains the token.
Usually ON.
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3.4 SLAVE FUNCTION LEDS

MMM/

i i)
CN2

LEDB LED3 LED2 LED1

Fig. 3.4 Slave LEDs

NOTE
The face plate is indicated by a broken line.

Table 3.4 Slave LEDs
LED DESCRIPTION

LED1 Turned on if the CPU of this board starts. Usually ON.

LED2 Turned on when the Robot slave is performing DI/DO transfer according to valid parameter and

configuration data (see Section 4.1.2) received from the DP master.

LED3 Turned off the following cases:

- The Robot slave has received no parameter or configuration data from DP master since the Robot was
switched on. Probable causes are an incorrectly connected cable or the DP master not being switched
on.

- The Robot slave has received the invalid parameter or configuration data.

- The Robot slave cannot communicate with the DP master. Probable causes are a detached
communication cable or that the DP master has been switched off.

LEDB Turned on if the parity error occurs on this board. Usually OFF.

3.5 PROFIBUS-DP BOARD INSTALLATION

The PROFIBUS Master and Slave board can be installed in any unoccupied option slot in the Robot
controller.

/\ WARNING
Before attempting to attach or detach a unit or board, completely disconnect the
power to the controller. Failure to do so presents a serious risk of injury.

Procedure 3-1 Installing PROFIBUS-DP Board

Step
1  Switch off power to the controller.
2  Disconnect electrical power from the controller. Turn the circuit breaker to the OFF position.

-8-
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/N WARNING
Even when the disconnect switch and circuit breaker are set to their OFF
positions, hazardous voltages are present inside the controller. To completely
disconnect the controller, remove the plug of the controller's power cord from the
wall outlet.

3 Using astandard (flat-blade) screwdriver, release the controller's front door by moving the latch to the
UNLOCKED position. See Fig. 3.5 (a)

LOCKED
— o oY
_s | ocHEoAsSoR; UNLOCKED
.
=

75 UN >, LOCKED

“ Locken®

Fig. 3.5 (a) Circuit breaker and latch of robot controller

4 Insert the PROFIBUS-DP interface board into any unoccupied option slot. Do not insert it into a slot
intended for a power supply unit.
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JGP 1
(Mini Slot)

PROFIBUS
Interface Board

JGP 2
(Mini Slot)

JGP 4
(Wide Mini Slot)

Fig. 3.5 (b) Installing the robot PROFIBUS-DP interface board

NOTE

Partially strip the insulation of the PROFIBUS cable to expose the shielding, and
secure the cable with a metal clamp at the point where the shielding is exposed.
Refer to the relevant Connection/Maintenance Manual for details.

i

=

=

L\
r—

Clamp fixture

Shield jacket

I

H‘\ Shield plate

Fig. 3.5 (c) Cable clamp

5  Close the controller door. Set the circuit breaker handle or disconnect switch to the ON position.
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LOCKEDy

1
e

+ | BEEEEM3EER: UNLOCKED

OFF

- imE Y]

[

°e 7 UN\*’ LOCKED
“ LOCKED

Fig. 3.5 (d) Circuit breaker and latch of robot controller

-11 -
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4 SETUP PRIOR TO STARTING
COMMUNICATION

This chapter describes the master/slave function settings that must be made before communication can be
started.

4.1 DP SLAVE/MASTER SETUP

This section describes how to set the number of master/slave input/output bytes and so on.

4.1.1 Number of Master/Slave Input/Output Bytes

Setting the number of master/slave input/output bytes. The number of master/slave input/output bytes is
default settings as listed in Table 4.1.1

Number of input bytes to the master Number of signals that can be input to the master
Number of output bytes from the master Number of signals that can be output from the master
Number of input bytes to the slave Number of signals that can be input to the slave
Number of output bytes from the slave Number of signals that can be output from the slave

Table 4.1.1 Number of master/slave input/output bytes

Signal types Default settings
Number of input bytes to the slave 8
Number of output bytes from the slave 10
Number of input bytes to the master 24
Number of output bytes from the master 22

The number of input/output bytes can be changed by using Procedure 4-1 or Procedure 4-2.

For the new settings to become effective, it is necessary to clear all the I/O assignment data and switch the
robot controller power off then on again.

Limit on the number of master/slave input/output bytes
Maximum number of input bytes
128 >= (number of input bytes to the slave + number of input bytes to the master)

Maximum number of output bytes
128 >= (number of output bytes from the slave + number of output bytes from the master)

Maximum number of slave input/output bytes
244 >= (number of input bytes to the slave + number of output bytes from the slave)

-12 -
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Slave input
data area Number of input bytes to
robot slave
Up to 128 bytes Master input
data area
Number of input bytes to
robot master
[y
Slave output T
data area Number of output bytes from
robot slave
Up to 128 bytes
Master output
data area

Number of output bytes from
robot master

|

Fig. 4.1.1 Limits on the number of master/slave input/output bytes

4.1.2 Setting the Slave Function

Setting the DP master that will communicate with the robot slave.

Robot Slave Address
Use Procedure 4-1 to set the robot slave address. Robot Slave Address is default settings to 3. For the new
robot slave address to become effective, it is necessary to switch the robot controller power off then on
again.

CONFIG DATA
For the configuration data for using the robot slave, usually set the value specifying the input/output type
with the first data, and input/output byte number with the following data. The value specifying the
input/output type is set in hexadecimal as follows:

(@) For using both input/output
(input/output byte number > 0) : 0xCO

(b) For using only output
(input byte number = 0, output byte number > Q) : 0x80

(c) For using only input
(input byte number > 0, output byte number = Q) : 0x40

For example, for (a) For using both input/output, the format is as listed below.

-13-
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Table 4.1.2 (a) The configuration data for the robot slave

|

Byte 1 0xCO0
Byte 2 MSB LSB

Bit-No 7 6 5 4 3 2 1 0

[ | | | | l |
(Output bytes number from Master to robot ) - 1
fixed to O

If the outputs bytes number from Master to robot is 8, for example, byte 2 must be set to 0x07.

Byte 3
MSB LSB
Bit-No 7 6 5 4 3 2 1 0

(Input bytes number to Master from robot 7) - 1

fixed to O
If the input bytes number to Master from robot is 10, for example, byte 3 must be set to 0x09.

Because the maximum values of input byte number -1 and output byte number -1 are 3F, the above format
can be used when the input or output byte number is up to 64 bytes.

When the input and output byte humbers are 65 bytes or more, the above format is repeated as follows:

Data length: 6

Bytel: 0xCO

Byte2: Bit7 = 0, Bit6 = 0, Bit(5-0) = output byte number -1
Byte3: Bit7 = 0, Bit6 = 0, Bit(5-0) = input byte number -1
Byte4: 0xCO

Byte5: Bit7 = 0, Bit6 = 0, Bit(5-0) = output byte number -1
Byte6: Bit7 = 0, Bit6 = 0, Bit(5-0) = input byte number -1

For using only output or input, the following format is used:
(b) For using only output
Data length: Multiple of 2
Byte n: 0x80
Byte n+1: Bit7 = 0, Bit6 = 0, Bit(5-0) = output byte number -1
... repeated.
(c) For using only input
Data length: Multiple of 2

Byte n: 0x40
Byte n+1: Bit7 = 0, Bit6 = 0, Bit(5-0) = input byte number -1
... repeated.
Table 4.1.2 (b) Example of CONFIG DATA
ouT IN CONFIG CONFIG DATA
(byte) (byte) DATA 1 2 3 4 5 6
BYTES
0 10 2 64(0x40) 9(0x09)
0 128 4 64(0x40) 63(0x3F) | 64(0x40) 63(0x3F)
1 32 3 192(0xC0) | 0(0x00) 31(0x1F)
8 0 2 128(0x80) | 7(0x7)
8 10 3 192(0xC0) | 7(0x7) 9(0x9)
32 1 3 192(0xC0) | 31(0x1F) | 0(0x00)
64 128 5 192(0xC0) | 63(0x3F) | 63(0x3F) 64(0x40) 63(0x3F)
116 128 6 192(0xC0) | 63(0x3F) | 63(0x3F) 192(0xC0) | 51(0x33) | 63(0x3F)

-14 -
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ouT IN CONFIG CONFIG DATA

(byte) (byte) DATA 1 2 3 4 5 6
BYTES

128 0 4 128(0x80) | 63(0x3F) | 128(0x80) | 63(0x3F)

128 116 6 192(0xC0) | 63(0x3F) | 63(0x3F) 192(0xC0) | 63(0x3F) | 51(0x33)

128 64 5 192(0xC0) | 63(0x3F) | 63(0x3F) 128(0x80) | 63(0x3F)

Parameter Data
Set the parameter data for the robot slave as follows:
Set Station_status as listed below.

Table 4.1.2 (¢) The Station_status of parameter data for the robot slave

Bit 7 Lock Reg=1
Bit 6 UnLock Req =0
Bit 5 Sync_Req=0
Bit 4 Freeze Req=0
Bit 3 WD on=1

Set WD _Fact 1 and WD _Fact_2 to 50 ms or more.
Set Ident_Number to 0X0A2D (hexadecimal).
Do not set User_Prm_Data.

For details, please refer to Appendix A The Robot GSD file.

Table 4.1.2 (d) DP SLAVE SETUP Screen

ITEM

Description

OUTPUT BYTES

Output byte number from DP Master to robot

INPUT BYTES

Input byte number to DP Master from robot

STA

TION ADDRESS

Robot Slave station address

CONSISTENCY FLAG

This function is not supported. This item must be set to OFF.

MAX DIGITAL PORT NUM

The maximum point which can be displayed on digital 1/O screen.

ERROR ONE SHOT

the Profibus communication.
NOTE You must set it to disabled during the production.

When this function is enabled, even if the alarm related to the Profibus communication
occurs, you can reset this alarm then the alarm doesn't occur again. When this function
is enabled, "PROF-017 Slave disconnected" doesn't happen fundamentally.

This function is useful when you want to check the robot program before establishing

Procedure 4-1 Displaying DP SLAVE SETUP Screen

Step

gk~ ownN

Press the [MEN
Select SETUP.

U] key.

Press F1, [TYPE].
Select PROFIBUS.
If DP SLAVE SETUP Screen is not displayed, press F3, [OTHER], and select SLAVE. If F3,
[OTHERY], is not displayed, press F2, LIST or NEXT,> or PREV.
The following screen will be displayed.

-15 -
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6  To change the setting, set the cursor to the item to be set, and enter a value by using the numeric keys

or function keys.

7  Clearing all 1/0 assignment may necessary after changing the assignment or size. If it doesn’t work
fine, please try clearing all 1/0 assignment or try it whenever possible.
8  Toclear the all 1/O assignment,

a Press NEXT,>.

b Press F1,CLR_ASG, then the following message will be displayed.
"Clear all assignments ?"

c Press F4, YES to clear all 1/0 assignment.

9 Tosave all the PROFIBUS-DP setup data to a file,

a  Pressthe [FCTN] key.

b Select SAVE. This will save all the PROFIBUS-DP setup data to the file, PROFIBUS.SV file, on
the selected device. If device is write protected, write isn’t done even after successful message.
So check whether write or not.

4.1.3 Setting the Master Function

Use Procedure 4-2 to set the robot master function.

Table 4.1.3 (a) DP MASTER SETUP Screen

ITEM Description
OUTPUT BYTES Output byte number to DP Slave from robot
INPUT BYTES Input byte number from DP Slave to robot

SLAVE PARAMETER INIT

The following procedure initializes the slave parameter sets.

/N CAUTION
Initialization sets all slave parameters to standard
values, canceling all user-set data. If previously set data
must be preserved, make a note of it before performing
initialization.

1 Set this item to ON

2 Turn off the controller, then turn it on again.This procedure initializes the slave
parameter set specified for a slave communicating with the robot. The slave
parameter set for station address 3,4,5,6 are set as listed in Table 4.1.3 (b). The
other slave parameter sets are set using the same initialization data.

MAX DIGITAL PORT NUM

The maximum point which can be displayed on digital /O screen.
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Table 4.1.3 (b) Initialization data of slave parameter

STATION NO. DEVICE

The slave parameter set for station address 3 | 24 DIs/8 DOs 0.2 ms for Siemens ET 200B

The slave parameter set for station address 4 | Robot slave

The slave parameter set for station address 5 | Robot slave

The slave parameter set for station address 6 | Siemens ET 200M (The installed module in ET 200M are SM321,

SM322, SM331 and SM332.)

Procedure 4-2 Displaying DP MASTER SETUP Screen

Step

1

abrownN

Press the [MENU] key.

Select SETUP.

Press F1, [TYPE].

Select PROFIBUS.

If DP MASTER SETUP Screen is not displayed, press F3, [OTHER], and select MASTER. If F3,
[OTHERY], is not displayed, press F2, LIST or PREV or NEXT,>. The following screen will be
displayed.

To change the setting, set the cursor to the item to be set, and enter a value by using the numeric keys

or function keys.

Clearing all I/0 assignment may necessary after changing the assignment or size. If it doesn’t work

fine, please try clearing all 1/0 assignment or try it whenever possible.

To clear the 1/0 assignment,

a Press NEXT,>.

b Press F1,CLR_ASG, then the following message is displayed.
"Clear all assignments ?"

c Press F4,YES to clear all 1/0 assignment.

To save all the PROFIBUS-DP setup data to a file,

a  Press the [FCTN] key.

b Select SAVE. This will save all the PROFIBUS-DP setup data to the file, PROFIBUS.SV file, on
the selected device. If device is write protected, write isn’t done even after successful message.
So check whether write or not.
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4.2

DP MASTER PARAMETER

This section describes how to set the master parameters that must be set before the robot master function can
be used, as well as the slave parameter to be set for a slave that communicates with the robot master.

4.2.1 DP Master Bus Parameter

The master parameter data consists of data such as bus parameter data. Use Procedure 4-3 to set the master
parameters.

For details, refer to PROFIBUS STANDARD DIN 19245 Part 1 and Draft Standard PROFIBUS-DP DIN
19245 Part 3.

These parameters may have to be modified if communication between the robot master and slave proves
impossible. Whenever communication is possible with the default settings, those settings should be left as it.
If new data is specified, it does not become effective until the power is switched off then on again.

You need not change if there is no necessity because the optimum data has already been set.

And when the Baudrate is changed, the optimum data is automatically set as for other data.

Table 4.2.1 DP MASTER BUS PARAMETER Screen

ITEM Description
FDL Add Fieldbus Data Link Address of this station (Robot Master) The legal range of values are 0
to 125.
Baudrate Baudrate
TSL Slot Time
min T DSR Minimum Station Delay Time
max T DSR Maximum Station Delay Time
T QUI Transmitter fall/Repeater switch Time
T SET Setup Time

Target Rotation Time | Target Rotation Time

G Gap Update Time

HSA Highest Station Address

Max retry limit Maximum Number of retries

Min slave interval Minimum slave interval for between two slave poll cycles
Poll Timeout Poll Timeout for the master-master communication

Data control Time Data control time for sending own operation mode
Master user data The byte length of master user data

length

Master Class2 Name [ master who created this parameter sets

Master user data

parameter set.

This field contains specific data from the manufacturer which necessary for the bus

Procedure 4-3 Displaying DP MASTER BUS PARAMETER Screen

Step
1

2
3
4
5

Press the [MENU] key.
Select SETUP.

Press F1, [TYPE].
Select PROFIBUS.

If DP MASTER BUS PARAMETER Screen is not displayed, press F3, [OTHER], and select BUS

PARAM. If F3, [OTHERY], is not displayed, press F2,LIST or NEXT,> or PREV.
The following screen will be displayed.
- 18 -
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SETUP PROFIBUS—DP

6  To change the setting, set the cursor to the item to be set, and enter a value by using the numeric keys
or function keys.
7 To change the baudrate:
a  Move the cursor to Baudrate item.
b Enter the appropriate baudrate using F4, [CHOICE].
8 Tochange Master Class 2 Name:
a  Move the cursor to the Master Class 2 Name item and press the [ENTER] key.
b Select a method of naming this item.
c  Pressthe appropriate function keys to enter this item.
d  When you finished, press the [ENTER] key.
9  Tochange Master user data:
a  Move the cursor to Master user data item.
b Press the [ENTER] key. The following is the screen for setting this item. Press PREV on this
screen returns to the screen shown above. Each data must be set using a decimal number. The
setting data which is represented by hexadecimal number will be displayed on the right position.

10 To save all the PROFIBUS-DP setup data to a file,
-19-
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a  Pressthe [FCTN] key.

b Select SAVE. This will save all the PROFIBUS-DP setup data to the file, PROFIBUS.SV file, on
the selected device. If device is write protected, write isn’t done even after successful message.
So check whether write or not.

4.2.2 DP Master Slave Parameter

Setting the slave parameters for a slave that communicates with the robot master. Use Procedure 4-4 to set
the Slave parameter sets.

Setting the slave parameter
The user only has to set device-specific parameter data, an 1D, configuration data, user parameter data, and
the robot master-specific data (described later). If a slave parameter is set incorrectly due to user error,
initialization should be performed to re-set that slave parameter (See Section 4.1).

Each item must be set using a decimal number. For details, refer to PROFIBUS STANDARD DIN 19245
Part 1 and Draft Standard PROFIBUS-DP DIN 19245 Part 3.

Table 4.2.2 DP MASTER SLAVE PARAMETER Screen

ITEM Description
SLAVE ENABLE/DISABLE | This data specifies whether this slave parameter set is effective. When the slave
(ENB/DIS) parameter set is effective, switching the robot controller power off then on again

causes communication with the slave to start, using the slave parameter settings. If
the slave parameter set is ineffective, switching the robot controller power off then on
again causes communication with the slave to be disabled.

- ENABLE : This slave parameter set is effective.

- DISABLE: This slave parameter set is not effective.

STATION ADDRESS This data is set to the station address of the slave that communicates with the robot
(Address) Master using this slave parameter set. When you set the slave parameters,
specifying n as the number of slave parameter set causes a value of n+2 to be set.
For the slave parameters for slave address 6, for example, use the slave parameter
set 4, where the number is 4, obtained by subtracting 2 from 6. This item can be set
to any value between 3 and 34. Communication is disabled if a value that falls outside
this range is specified.

Comment Comment for this slave parameter.

INPUT OFFSET ADDRESS | This data is the offset in bytes from the beginning of the master input data area (DI
data area). The number of input data area (DI data area) bytes is set to the value
obtained by INPUT BYTES on DP MASTER SETUP Screen (See Section 4.1).

OUTPUT OFFSET This data is the offset in bytes from the beginning of the master output data area (DO

ADDRESS data area). The number of output data area (DO data area) bytes is set to the value
obtained by OUTPUT BYTES on DP MASTER SETUP Screen (See Section 4.1).

INPUT BYTES This data is the number of data bytes input from this slave.

OUTPUT BYTES This data is the number of data bytes output to this slave.

SLAVE FLAG This data contains slave specific flags.

e ACTIVE : The Active flag of slave flag

¢ NEW PRM : The NEW_Prm flag of slave flag
SLAVE TYPE This data contains a manufacturer specific type.
- 0:DP-Slave
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ITEM

Description

STATION STATUS

This data contains the Station_status of parameter data. This data contains the

following bits.

e LOCK REQ : If LOCK_REQ=0N and UNLOCK_ REQ=OFF, this slave is locked for
other masters.

e UNLOCK REQ : If UNLOCK_REQ=0ON and LOCK_REQ=OFF, this slave is
unlocked for other masters.

e SYNC REQ : If ON, this slave accepts the sync control command.

e FREEZE REQ : If ON, this slave accepts the freeze control command.

o WD REQ : If ON, the watchdog control activated at this slave.

WD FACT1,2

The watchdog time=10ms * WD_FACT1 *WD_FACT2

MIN TSDR

This data is the minimum waiting time for a DP-Slave until it is allowed to send the
response frame to the DP-Master.

IDENT NUMBER

The ident number of this slave.

GROUP IDENT

This data determines which group(s) shall be addressed. Each bit represents a
group.
e GROUP1to8

- ON :addressed

- OFF : Not addressed

USER PRM DATA BYTES

The byte length of user parameter data.

USER PRM DATA

The user parameter data.

CONFIG DATA BYTES

The byte length of configuration data.

CONFIG DATA

The configuration data.

The value of COFIG DATA is written after “MODULE="in GSD file for FANUC slave.
If you use other company’s slave device, see GSD file of it or ask for the company,
which made the slave device, to set CONFIG DATA.

DPRAM INPUT OFFSET

Don't change this setting.

DPRAM OUTPUT OFFSET

Don't change this setting.

SLAVE USER DATA
BYTES

The byte length of slave user data.

SLAVE USER DATA

The slave user data.

Robot master-specific data that must be set are as follows.
SLAVE ENABLE/DISABLE (ENB/DIS)

INPUT OFFSET ADDRESS

OUTPUT OFFSET ADDRESS

INPUT BYTES
OUTPUT BYTES

Note that the data of INPUT BYTES and OUTPUT BYTES must match the configuration data set in
CONFIG DATA for this slave parameter set.
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Master input data area

l INPUT OFFSET ADDRESS

Data output from slave
INPUT BYTES for STATION ADDRESS

Master output data area

l OUTPUT OFFSET ADDRESS

Data input to slave for
OUTPUT BYTES STATION ADDRESS

Fig. 4.2.2 Master Input/Output Data Area

1 Be careful not to exceed the limits of the master data area. Otherwise, an error will

2 Be careful to prevent the data area for one slave from overlapping that of another

/N\CAUTION

be detected when the power is switched on, and the data input from the slave will
not be reflected in the master input data area. Further more, no data will be output
from the robot master to that slave.

slave. Otherwise, the robot master will not be able to read data from, or output
data to, the slave correctly.

Procedure 4-4 Displaying DP MASTER SLAVE PARAMETER Screen

Step

apbrwnNF

Press the [MENU] key.

Select SETUP.

Press F1, [TYPE].

Select PROFIBUS.

If DP MASTER SLAVE PARAMETER Screen is not displayed, press F3, [OTHER], and select
SLAVE PARAM. If F3, [OTHERY], is not displayed, press F2, LIST or NEXT,> or PREV. The
following screen will be displayed.
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SETUP PROFIBUS—
DP MASTER SLA

To change the setting, set the cursor to the item to be set, and enter a value by using the numeric keys
or function keys.

Move the cursor to the slave parameter you want to set up and Press F2, DETAIL. The following
screen will be displayed. When you finished setting up the slave parameter, press F2, LIST or PREV.
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8

9

10

11

12

To change Comment:

a  Move the cursor to Comment item and press the [ENTER] key.

b Select a method of naming this item.

¢  Pressthe appropriate function keys to enter this item.

d  When you finished, press the [ENTER] key.

To change USER PRM DATA or CONFIG DATA or SLAVE USER DATA:

a  Move the cursor to item.

b Pressthe [ENTER] key. You will see a following screen for setting each data. See the following
screen for an example. Press PREV on this screen returns to the screen shown above. Each data
must be set using a decimal number. The setting data which is represented by hexadecimal
number is displayed on the right position

To clear the 1/O assignment,

a Press NEXT,>.

b Press F1,CLR_ASG, then the following message will be displayed.
"Clear all assignments ?"

¢ Press F4,YES to clear all I/O assignment.

To display the next or before slave parameter:

a  Press NEXT,>.

b Press F2,PREV, then the slave parameter of previous number will be displayed.

c  Press F3,NEXT, then the slave parameter of next number will be displayed.

To save all the PROFIBUS-DP setup data to a file,

a  Pressthe [FCTN] key.

b Select SAVE. This will save all the PROFIBUS-DP setup data to the file, PROFIBUS.SV file, on
the selected device. If device is write protected, write isn’t done even after successful message.
So check whether write or not.

4.2.2.1 Easy setup function

This is easy setup function for DP Master Slave Parameter.
You can find IMPORT for F7 key, EXPORT for F8 key in DP MASTER SLAVE PARAMETER screen.
F7 and F8 key are displayed by pressing the [NEXT] key.
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SETUP PROFIBUS-DP JOINT 10 %

DP MASTER SLAVE PARAMETER 1732

NO ENB/DIS Address Comment

1 DISABLE 3 [ 1

2 DISABLE 4 [ 1

3 DISABLE 5[ 1

4 DISABLE 6 [ 1

5 DISABLE 70 1

6 DISABLE 8 [ 1

7 DISABLE 9 [ 1

8 DISABLE 10 [ 1

9 DISABLE 11 [ 1
CLR_ASG IMPORT EXPORT >

By pressing EXPORT, settings except STATION ADDRESS, DPRAM INPUT OFFSET and DPRAM
OUTPUT OFFSET of current selected NO are added to PROFIBUS.DT in current selected device by
ASCII format (described bellow). Comment of the NO in screen are displayed as selection when IMPORT
is pressed. When device is write protected, write is missed even when successful message is displayed.
Please check whether wrote.

By pressing IMPORT, PROFIBUS.DT in selected device is read and displaying following child window.
This can display until 32 items. Display order isn’t the order of PROFIBUS.DT, it is sorted by comment.

ET200M
ET B_32DI
FANUC SLAVE

If Selected and pressed the [ENTER] key, selected settings are read to the selected NO.

Format of data file

- Format is $System_variable [1space] setting_value.

- Don’tinclude $ for the setting value of SCOMMENT

- $COMMENT should be the 1* element in each parameter set

- $USER_PARAM[2~180], $CFG_DATA[2~80] and $SLAVE_USER[2~32] doesn’t have to exist if
their value are 0, but SUSER_PARAMI[1], $CFG_DATA[1] and $SLAVE_USER[1] should be exist. If
they are not exist, error happens. If nonexistent setting in $USER_PARAM[2~180],
$CFG_DATA[2~80] and $SLAVE_USER[2~32] exist, they are set as 0. You can’t abbreviate other
than $USER_PARAM[2~180], $CFG_DATA[2~80] and $SLAVE_USER[2~32].

- After * are take as comment.

- If you write some parameter set, stay writing to afterward.

Example

$COMMENT FANUC SLAVE

$VALID O
$IN_OFFSET O
$OUT_OFFSET O
$NUMBER_IN 3
$NUMBER_OUT 1
$SL_FLAG 192
$SLAVE_TYPE O
$STATION_STA 184
$WD_FACT1 10
$WD_FACT2 10
$MIN_TSDR 55
$IDENT_NO 14

R R X X X X X % % %

ENABLE / DISABLE
INPUT OFFSET ADDRESS
OUTPUT OFFSET ADDRESSS
INPUT BYTES

OUTPUT BYTES

SLAVE FLAG

SLAVETYPE

STATION STATUS

WD FACT1

WD FACT2

MIN TSDR

IDENT NUMBER
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$GROUP_IDENT 0
$USER_LEN 5
$USER_PARAM[1] O
$USER_PARAM[2] O
$USER_PARAM[3] O

$USER_PARAM[180] O

$CFG_LEN 2
$CFG_DATA[1] 32
$CFG_DATA[2] 18
$CFG_DATA[3] O

$CFG_DATA[80] O
$SL_USER_LEN O

$SLAVE_USER[1] O
$SLAVE_USER[2] O
$SLAVE_USER[3] O

$SLAVE_USER[32] O
$COMMENT FANUC SLAVE

$VALID O

* ook ok ok % ok ok % %

ok ok % %

GROUP IDENT

USER PRM DATABYTES

USER PRM DATA
USER PRM DATA
USER PRM DATA

1
2
3

USER PRM DATA 180
CONFIG DATA BYTES

CONFIG DATA 1
CONFIG DATA 2
CONFIG DATA 3

CONFIG DATA 80
SLAVE USER DATA
SLAVE USER DATA
SLAVE USER DATA
SLAVE USER DATA

BYTES
1
2
3

* SLAVE USER DATA 32

4.3

DP MASTER I/O CONFIGURATION

4.3.1

DP Master Digital 1/0 Configuration

This screen displays all digital 1/0 assignment data for the inputs and outputs from/to a slave that
communicates with Robot Master. The following data can be set on DP MASTER SLAVE PARAMETER
Screen, too. See Section 4.2.2.

Table 4.3.1 DP MASTER DIGITAL I/O CONFIG Screen

ITEM Description

Adr The slave station address.

IN-BYTE This data is the number of data bytes input from the slave.

OUT-BYTE This data is the number of data bytes output to the slave.

IN-OFS This data is the offset in bytes from the beginning of the master input data area (DI data area). The
number of input data area (DI data area) bytes is set to the value obtained by INPUT BYTES on DP
MASTER SETUP Screen (See Section 4.1).

OUT-OFS This data is the offset in bytes from the beginning of the master output data area (DO data area). The
number of output data area (DO data area) bytes is set to the value obtained by OUTPUT BYTES on
DP MASTER SETUP Screen (See Section 4.1).

Procedure 4-5 Displaying DP MASTER DIGITAL I/0O CONFIG Screen

Step

1  Press the [MENU] key.

Select I/0

Press F1, [TYPE].

2
3
4  Select PROFIBUS.
5

If DP MASTER DIGITAL 1/O CONFIG Screen is not displayed, press F3, [OTHER], and select
DIGITAL I/O. If F3, [OTHERY], is not displayed, press NEXT,>. The following screen will be

displayed.
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[op}

1/0 PROFIBUS-DP JOINT  10%
DP MASTER DIGITAL I/0 CONFIG 1/32
NO Adr IN-BYTE OUT-BYTE IN-OFS OUT-OFS
1 3 3 1 0 0
2 4 10 8 3 1
3 5 10 8 13 9
4 6 18 10 23 17
5 1 3 1 41 2]
6 8 3 1 44 28
7 9 3 1 47 29
8 10 3 1 50 30
9 1" 3 1 93 31
[ TYPE ] [OTHER ] >

To change the setting, set the cursor to the item to be set, and enter a value by using the numeric keys.

Clearing all 1/0 assignment may necessary after changing the assignment or size. If it doesn’t work

fine, please try clearing all I/O assignment or try it whenever possible.

To clear the 1/0 assignment,

a Press NEXT,>.

b Press F1, CLR_ASG, then the following message is displayed.
"Clear all assignments ?"

¢ Press F4, YES to clear all 1/0 assignment.

To save all the PROFIBUS-DP setup data to a file,

a  Pressthe [FCTN] key.

b Select SAVE. This will save all the PROFIBUS-DP setup data to the file, PROFIBUS.SV file, on
the selected device. If device is write protected, write isn’t done even after successful message.
So check whether write or not.

4.3.2 DP Master Analog I/O Configuration

Analog and arc welding signals can be transmitted only with the master function.
Analog and arc welding signals use a different area to that used by digital signals (refer to Fig. 4.3.2 (a),
4.3.2 (b)).

Up to three slave devices can be connected to handle analog and arc welding signals.

Eight arc welding input (W1) signals and eight welding output (WO) signals can be transmitted.

In the standard configuration, two analog input (Al) channels and two analog output (AQ) channels
are used for transmission. A maximum of 16 Al and 16 AO channels can be used.

A welding stick detection (WST) command and welding stick detection (WSK) signal can be
transmitted as arc welding signals.

The analog and arc welding signals must be allocated to one slave.

To enable the exchange of analog and arc welding signals between the robot master and slave, the following
data must be set.
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Table 4.3.2 (a) DP MASTER ANALOG I/0O CONFIG screen (1)

ITEM Description
NUMBER OF DEVICE | This data specifies how many slave devices (referred to as analog devices) are involved in
the transmission of a set of arc welding input/output signals, the arc welding stick detection
signal, and arc welding or sealing analog signals (together referred to as analog input/output
data) via the PROFIBUS-DP interface. In other words, it specifies the number of arc welding
or sealing equipments that can be connected to the robot over a PROFIBUS-DP network. A
maximum of three equipments can be connected. After changing this data, clear the 1/O
assignment data, and switch the power off then on again.
This data specifies whether arc welding input/output and arc welding stick detection signals
are to be output. If DISABLE (default), the arc welding signals are not transmitted. Instead,
only analog data is transmitted. If ENABLE, the arc welding signals are transmitted. After
changing this data, clear the /O assignment data, and switch the power off then on again. If
DISABLE, the configuration of the analog data will be as listed in Table 4.3.2 (b)

ARC WELD SIGNAL

Table 4.3.2 (b) Data configuration when only analog inputs are enabled

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
AD15-1 AD14-1 AD13-1 AD12-1 AD11-1 AD10-1 AD09-1 ADO08-1
AD07-1 ADO06-1 ADO05-1 AD04-1 ADO03-1 AD02-1 ADO01-1 ADO00-1
AD15-2 AD14-2 AD13-2 AD12-2 AD11-2 AD10-2 AD09-2 ADO08-2
ADQ7-2 ADO06-2 ADO05-2 AD04-2 ADO03-2 AD02-2 ADO01-2 ADO0O-2

ADOQO0-1 to AD15-1 are data input via analog input data channel 1.

ADOQ0-2 to AD15-2 are data input via analog input data channel 2.

ADO8 to AD15 are the high-order byte, while ADOO to ADQ7 are the low-order byte.
Table 4.3.2 (c) Data configuration when only analog outputs are enabled

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
DA15-1 DA14-1 DA13-1 DA12-1 DA11-1 DA10-1 DA09-1 DA08-1
DA07-1 DA06-1 DA05-1 DA04-1 DA03-1 DA02-1 DAO01-1 DA00-1
DA15-2 DA14-2 DA13-2 DA12-2 DA11-2 DA10-2 DA09-2 DA08-2
DA07-2 DA06-2 DA05-2 DA04-2 DA03-2 DA02-2 DA01-2 DA00-2

DAOQO-1 to DA15-1 are data output via analog output data channel 1.
DAO00-2 to DA15-2 are data output via analog output data channel 2.
DAO08 to DA15 constitute the high-order byte, while DAQOO to DAQ7 constitute the low-order byte.

Data configuration is listed below for the case of the configuration of the ARC WELD SIGNAL is changed

to ENABLE.
Table 4.3.2 (d) Data configuration for arc welding input signals and analog inputs

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
WI08 wiIo7 WI06 WI05 W04 WI03 Wi02 WI01
WSK
AD15-1 AD14-1 AD13-1 AD12-1 AD11-1 AD10-1 AD09-1 ADO08-1
ADO07-1 ADO06-1 ADO05-1 ADO04-1 ADO03-1 AD02-1 ADO01-1 ADO00-1
AD15-2 AD14-2 AD13-2 AD12-2 AD11-2 AD10-2 AD09-2 ADO08-2
ADO7-2 ADO06-2 ADO05-2 AD04-2 AD03-2 AD02-2 AD01-2 ADO00-2

WI01 to WI08 are arc welding input signals. WSK is the welding stick detection signal.
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Table 4.3.2 (e) Data configuration for arc welding output signals and analog outputs

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
WOQ08 WQO07 WO06 WO05 WO04 WQO03 WO02 WO01
WST
DA15-1 DA14-1 DA13-1 DA12-1 DA11l-1 DA10-1 DAQ9-1 DAQS-1
DAQ7-1 DAQ6-1 DAQ5-1 DAO4-1 DAOQ3-1 DA02-1 DAO1-1 DAQO-1
DA15-2 DA14-2 DA13-2 DA12-2 DA11-2 DA10-2 DAQ9-2 DA08-2
DAQ7-2 DA06-2 DAO5-2 DA04-2 DAO3-2 DA02-2 DAQ1-2 DAQ0O-2

WOO01 to WOQO8 are arc welding output signals. WST is the welding stick detection signal.

DEVICE 1 to 3 correspond to analog device numbers.

The data of DEVICE 1 specifies data for analog device 1.
The data of DEVICE 2 specifies data for analog device 2.
The data of DEVICE 3 specifies data for analog device 3.

The analog device number corresponds with the slot number to be used in specifying ports on the device in
the 1/0 CONFIG Screens.

The term analog input indicates an analog input to the robot master, that is, data output from an analog slave
device to the robot master.

The term analog output indicates an analog output from the robot master, that is, data output from the robot
master to an analog device.

Table 4.3.2 (f) DP MASTER ANALOG 1I/O CONFIG Screen(2)
Description

This data specifies the slave address for an analog input device.*

This data specifies the slave address for an analog output device.*

ITEM
Al SLAVE ADDRESS
AO SLAVE ADDRESS

NUMBER OF Al This data specifies the number of analog input channels.**
NUMBER OF AO This data specifies the number of analog output channels.**
Al START BIT An analog input consists of one word per channel. This data specifies the right shift

number of gotten data from slave.

An analog output consists of one word per channel. This data specifies the left shift
number before sending to slave.

This data specifies the number of valid/no valid bits on an analog input word data. The no
valid bits start from bit0. The valid bits start after the no valid bits. If 9, 3, the valid bits are
9 and the no valid bits are 3. This setting indicates as follows.

Bit 0-2, the number of bits is 3, are no valid bits. (These bits are always 0)

Bit 3-11, the number of bits is 9, are valid bits.

Bit 12-15, the rest of them, are no valid bits. (These bits are always 0)

AO START BIT

Al VALID/NOVALID
BITS

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
NO VALID BITS ' VALID BITS |
(These bits are always 0)
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
| VALID BITS ! NO VALID BITS I

(These bits are always 0)

Like this, no valid bits is from bitO to the number of no valid bits. Valid bits is after no valid
bits and the number is valid bits. The rest bits are no valid bits. This bit manipulation is
done after right shift of “Al START BIT".
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ITEM

Description

BITS

AO VALID/NOVALID

This data specifies the number of valid/no valid bits on an analog output word data. The
representation of this data is the same as Al VALID / NOVALID BITS. AO is manipulate
as this setting and left shift as "AO START BIT” then the value is sent to slave.

Al OFFSET ADDRESS

This data specifies the first effective analog input data byte in an area dedicated to data
received from a unit having the slave address specified in Al SLAVE ADDRESS.

AO OFFSET ADDRESS

This data specifies the first effective analog output data byte in an area dedicated to data
sent to a unit having the slave address specified in AO SLAVE ADDRESS.

*For an analog device having both analog input and output functions, both of the above data must be set to
the same value. For an input-only analog device, set AO SLAVE ADDRESS to 0. For an output-only
analog device, set Al SLAVE ADDRESS to 0.

**Analog data is represented as a two's complement. Both of the above data of default settings are two
channels. They can, however, be set up to 16 channels. After changing these data, clear the 1/0 assignment
data or set analog 1/0 assignment, and switch the power off then on again.

NOTE

word = 2 bytes.

Robot Master digital
input data area

5;?265' Output area for slave
having analog output function

Digital | Digial Data area for analog inputs
data 2 data 2 to the Robot : master
Digital
data 3 Analog Analog

data data
Digital -

Digital
data 4 daa 3

Robot  Master analog
input data area

Analog

data

Fig. 4.3.2 (a) Analog Input Data Flow
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Robot Master digital
output data area

output data area

Analog
data

Digital
data 1 Input area for slave
having analog input function

Digital Digital Data area for analog outputs
data 2 data 2 from the Robot master
Digital
da%a 3 Analog Analog

data data
Digital o

Digital
data 4 data 3

Robot Master analog

Fig. 4.3.2 (b) Analog Output Data Flow

Output data area for slave device
sending analog data to the robot

master

Al OFFSET ADDRESS

wi

WsK

Al[n]

(NUMBER OF Al) * 2

Aln+1]

Fig. 4.3.2 (c) Robot analog input data position in analog slave area
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Input data area for slave device
receiving analog data from the
robot master

AO OFFSET ADDRESS

WO

WST

AO[n]
(NUMBER OF AQ) * 2

AO[n+1]

Fig. 4.3.2 (d) Robot analog output data position in analog slave area

NOTE
"n" is determined by configuring Analog 1/0 on Analog I/O Screen.

Procedure 4-6 Displaying DP MASTER ANALOG I/O CONFIG Screen

Step
1 Press the [MENU] key.
2 Select I/0.
3 PressF1, [TYPE].
4 Select PROFIBUS.
5 If DP MASTER ANALOG I/O CONFIG Screen is not displayed, press F3, [OTHER], and select

ANALOG 1/0. If F3, [OTHERY], is not displayed, press NEXT,>. The following screen will be
displayed.
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6  To change the setting, set the cursor to the item to be set, and enter a value by using the numeric keys
or function keys.
7 Clearing all 1/0 assignment may necessary after changing the assignment or size. If it doesn’t work
fine, please try clearing all I/0 assignment or try it whenever possible.
8  To clear the I/O assignment,
a  Press NEXT,>.
b Press F1,CLR_ASG, then the following message will be displayed.
"Clear all assignments ?"
c  Press F4,YES to clear all 1/0O assignment.
9  Tosave all the PROFIBUS-DP setup data to a file,
a  Pressthe [FCTN] key.
b Select SAVE. This will save all the PROFIBUS-DP setup data to the file, PROFIBUS.SV file, on
the selected device. If device is write protected, write isn’t done even after successful message.
So check whether write or not.

-33-



5.DIAGNOSTIC DATA OUTPUT BY A SLAVE

COMMUNICATING WITH THE ROBOT MASTER
B-82644EN/03

5 DIAGNOSTIC DATA OUTPUT BY A SLAVE
COMMUNICATING WITH THE ROBOT
MASTER

This section describes how to determine the cause of problems that may occur during communication
between the robot master and slave.

5.1 DP MASTER DIAGNOSTIC DATA

All diagnostic data received from a slave communicating with the robot master after the robot controller
power on is displayed on DP MASTER DIAGNOSTIC DATA screen. The latest diagnostic data is always
on the top of list. The data on this screen are the status information and you can not change them.

Table 5.1 DP MASTER DIAGNOSTIC DATA screen
ITEM Description

VALID This data indicates whether the diagnostic data is valid or invalid.
(DIAGNOSTIC DATA VALID) |- TRUE: This diagnostic data is valid.
- FALSE: This diagnostic data is invalid.

Address Slave station address that has output each diagnostic data.
(SLAVE STATION

ADDRESS)

Station Status 1 The first data of diagnostic data. The detail of this data is as follows.

e Master Lock
This slave has been parameterized from another master
e Prm Fault
The received parameter data from the robot Master are different from those which
the DP-Slave has determined.
¢ Invalid Slave Response
The received frame from a slave is not plausible response.
¢ Not Supported
A function which this slave does not support is requested.
e Ext Diag
A diagnostic entry exists in the slave specific diagnostic area(Ext_diag_Data).
e Cfg Fault
The received configuration data from the robot Master are different from those
which the DP-Slave has determined.
e Station Not Ready
The DP-Slave is not yet ready for data transfer.
e Station Non Existent
The DP-Slave can not be reached over the line.
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ITEM Description

Station Status 2 The second data of diagnostic data. The detail of this data is as follows.
¢ Deactivated

The DP-Slave has been marked inactive.
e Sync Mode

The DP-Slave has received the Sync control command.
¢ Freeze Mode

The DP-Slave has received the Freeze control command.
e WD on
The watchdog control of DP-Slave has been activated.
Stat Diag
The DP-Slave is not able to provide valid user data.
Prm Req
The DP-Slave should be reparameterized and reconfigured.
Station Status 3 The third data of diagnostic data. The detail of this data is as follows.
e Ext Diag Overflow

These exists more diagnostic information than specified in Ext Diag_Data.

Master Address The address of DP Master is entered which has parameterized this slave.
Ident Number The manufacturer identifier is given for this slave.
Ext Diag Data BYTES The byte length of Ext_Diag_Data.
Ext Diag Data 1 - 26 In this area the DP-Slave can enter its specific diagnostic.
NOTE

For details, refer to PROFIBUS STANDARD DIN 19245 Part 1 and Draft Standard
DIN 19245 Part 3.

Procedure 5-1 Displaying the DP MASTER DIAGNOSTIC DATA

Step
1  Pressthe [MENU] key.
2  Select STATUS.
3 PressF1, [TYPE].
4  Select PROFIBUS. The DP Master diagnostic data will be displayed. See the following screen for an
example.

NOTE
The most recent received diagnostic data from a slave is number 1.

5 Todisplay more information about a diagnostic data, press F2,DETAIL. The detailed diagnostic data
screen displays information specific to the diagnostic data you selected. When you finished viewing
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the detailed diagnostic data, press F2,LIST or PREV.

STATUS PROFIBUS—DP

DIAGNOSTIC DATA VALID

6  Todisplay the diagnostic data newer or older than the displayed data:
a  Press F4, NEW, then the diagnostic newer than the displayed data will be displayed.
b Press F5, OLD, then the diagnostic older than the displayed data will be displayed.
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6 COMMUNICATION WITH DP MASTER
(CLASS 2)

This section describes the communication with DP Master (Class 2).
The robot DP Master Function supports the full functionality of services for Master-Master Communication
in the Draft Standard PROFIBUS-DP DIN 19245 Part 3.

Supported services
The following service are supported by the robot DP Master Function
e  Get_Master_Diag

Upload

Download

Start_Seq

End_Seq

Act_para_brct

Act_Param
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7 ERROR CODES AND RECOVERY

PROF Error Codes (ID =92)

PROF-000 STOP.G System error (n)
Cause: System error occurs
Remedy: Contact service. Please inform the digit value displayed in parenthesis. This data
is needed to track the problem.

PROF-001 WARN PROFIBUS PCB not installed
Cause: PROFIBUS PCB is not mounted into the option slot on the backplane in the robot
controller.
Remedy: Mount PROFIBUS PCB into the option slot on the backplane in the robot controller.

PROF-002 STOP.G PROFIBUS PCB abnormal (n)
Cause: When (n) is 1 or 3, system error occurs in the firmware for DP Slave on Profibus PCB.
Remedy: Contact service. Please inform the digit value displayed in parenthesis. This data is
necessary to track the problem.

PROF-003 STOP.G Slave Config data error
Cause: The configuration data which is expected by robot/DP Slave does not match the
configuration data for robot/DP Slave which is set by DP Master. While this alarm is active,
BUS FAULT LED of slave side on Profibus PCB is turned on.
Remedy: Change the robot Slave setup data (See Section 4.1.2) to match the above 2 configuration
data or change the configuration data for robot/DP Slave which is set by DP Master. When
the correct data is set, BUS FAULT LED is turned off and RUN LED is turned on.

PROF-004 STOP.G Slave Param data error
Cause: The parameter data which is expected by robot/DP Slave does not match the parameter data
for robot DP Slave which is set by DP Master. While this alarm is active, BUS FAULT
LED of slave side on Profibus PCB is turned on.
Remedy: Change the parameter data (See Section 4.1.2) for robot DP Slave on DP Master. When the
correct data is set, BUS FAULT LED is turned off and RUN LED is turned on.

PROF-005 STOP.G Master Slave Param error (n)
Cause: The robot DP MASTER SLAVE PARAMETER setting for slave which is specified by (n)
is wrong. The reason for this alarm is explained by the conditional expression. Following
abbreviations for setting data name are used to explain the reason.

NUMBER_IN INPUT BYTES on DP MASTER SLAVE PARAMETER Screen
NUMBER_OUT OUTPUT BYTES on DP MASTER SLAVE PARAMETER Screen
IN_OFFSET INPUT OFFSET ADDRESS on DP MASTER SLAVE PARAMETER Screen
OUT OFFSET OUTPUT OFFSET ADDRESS on DP MASTER SLAVE PARAMETER Screen

Following terminologies are used to explain the reason.

DI byte number INPUT BYTES on DP MASTER SETUP Screen
DO byte number OUTPUT BYTES on DP MASTER SETUP Screen

-38 -



B-82644EN/03

7. ERROR CODES AND RECOVERY

Total byte number of analog output data and weld output signal data is calculated as follows.

In conditional expression, AO byte number means this data.

If ARC WELD SIGNAL on DP MASTER ANALOG I/0O CONFIG Screen is DISABLE, analog output
byte number is NUMBER OF AO on DP MASTER ANALOG 1/0 CONFIG Screen * 2.

If ARC WELD SIGNAL is ENABLE, analog output byte number is NUMBER OF AO * 2 + 2

AO_OFFSET

AO OFFSET ADDRESS on DP MASTER ANALOG I/O CONFIG Screen. The data of NUMBER OF
AO and AO OFFSET ADDRESS should be used in the same DEVICE number in AO SLAVE
ADDRESS which stores address number (n).

Total byte number of analog input data and weld input signal data is calculated as follows.

In conditional expression, Al byte number means this data.

If ARC WELD SIGNAL on DP MASTER ANALOG 1/0 CONFIG Screen is DISABLE, analog
input byte number is NUMBER OF Al on DP MASTER ANALOG I/O CONFIG Screen * 2.

If ARC WELD SIGNAL is ENABLE, analog input byte number is NUMBER OF Al * 2 + 2

Al_OFFSET

ADDRESS on DP MASTER ANALOG I/O CONFIG Screen.
The data of NUMBER OF Al and Al OFFSET ADDRESS should be used in the same DEVICE number
in Al SLAVE ADDRESS which stores address number (n).

When one of the following conditions is satisfied, this alarm occurs.

a) DI byte number <NUMBER_IN + IN_OFFSET

b) DO byte number <NUMBER_OUT + OUT_OFFSET

c) NUMBER_IN < Al_OFFSET + Al byte number

d) DI byte number < NUMBER_IN - Al byte number +
IN_OFFSET

e) NUMBER_OUT < AO_OFFSET + AO byte number

f) DO byte number < NUMBER_OUT - AO byte number +
OUT_OFFSET
Remedy: Change the robot DP MASTER setup data not to satisfy the above conditional expressions.

PROF-006 STOP.G Another Master Lock (n)

Cause:

Remedy:

In case that robot is DP Master, Robot checks the status of its DP Slave, DP Slave, with
address shown by (n) is already parameterized by the other DP Master. "n" in (n) means the
address of slave. Please refer to Diag.Master_lock of Station_status_1 in 8.3.1 of Draft
Standard PROFIBUS-DP DIN 19245 Part3 in detail.

Please modify the setting so that DP Slave with the address shown by (n), connected with
robot DP Master is not parameterized by the other DP Slave.

PROF-007 STOP.G Parameter Fault (n)

Cause:

Remedy:

In case that robot is DP Master, Robot checks the status of its DP Slave, the parameter part
of slave parameter set on DP MASTER SLAVE PARAMETER screen, to which robot
connects with DP Slave with address shown by (n), is incorrect. Please refer to the
description about Diag.Prm_Fault of Station status 1 in 8.3.1 of Draft Standard
PROFIBUS-DP DIN 19245 Part3 in detail.

If the number in parentheses is 0, parameter for PR_ONLN or PR_OFFLN is invalid. It
should be integer and 1 to 32.

Please modify the parameter part of slave parameter set or parameter for PR_ONLN or
PR_OFFLN. Please refer to the manual of DP Slave or consult the manufacturer.
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PROF-008 STOP.G Invalid Slave Response (n)

Cause: In case that robot is DP Master, Robot checks the status of its DP Slave, it received the
invalid response from DP Slave with address shown by (n). Please refer to the description
of Diag.Invalid_Slave_Response of Station_status_ 1 in 8.3.1 of Draft Standard
PROFIBUS-DP DIN 19245 Part3 in detail.

Remedy: Please confirm the status of the corresponding DP Slave. Please refer to the manual of DP
Slave or consult the manufacturer.

PROF-010 STOP.G Config Fault (n)
Cause: In case that robot is DP Master, Robot checks the status of its DP Slave, the configuration
part of slave parameter set on DP MASTER SLAVE PARAMETER to connect with DP
Slave with address shown by (n) is incorrect. Please refer to the description about
Diag.Cfg_Fault of Station_status_1 in 8.3.1 of Draft Standard PROFIBUS-DP DIN 19245
Part3 in detail.
Remedy: Please modify configuration part of slave parameter set. Please refer to the manual of DP
Slave or consult the manufacturer.

PROF-011 STOP.G Slave not ready (n)

Cause: In case that robot is DP Master, Robot checks the status of its DP Slave, DP Slave with
address shown by (n) is not yet ready for data transfer. Please refer to the description about
Diag.Station_Not_Ready of Station_status_1 in 8.3.1 of Draft Standard PROFIBUS-DP
DIN 19245 Part3 in detail.

Remedy: Please adjust the corresponding DP Slave to ready for data transfer before receiving the
request for data transfer from DP Master to the DP Slave.

PROF-012 STOP.G Slave not existent (n)

Cause: In case that robot is DP Master, Robot checks the status of its DP. DP Slave with address
shown by (n) has not connected with network or is not powered on. Please refer to the
description about Diag.Station_Non_Existent of Station_status_1 in 8.3.1 of Draft
Standard PROFIBUS-DP DIN 19245 Part3 in detail.

Remedy: Please connect the corresponding DP Slave with network or turn it on.

PROF-013 STOP.G CMl error (code =n)
Cause: There is a contradiction between the robot controller software and the DP Master software
on the PROFIBUS board. The detail is shown by the sub error code n as follows.

Code No. Description

7 Unrecoverable error occurred in the PROFIBUS board DP Master software.

8 The initialize data in the common memory interface are invalid.

10 There is no response from the DP Master software on the PROFIBUS board.
1. PROFIBUS board is broken.

11 Controller type and version of the DP Master software are not compatible.

12 The layer is not correct when the robot controller software issues a service request to the DP Master
software on the PROFIBUS board

13 The service ID is not correct, when the robot controller software issues a service request to the DP
Master software on the PROFIBUS board.

14 The service primitive is not correct, when the robot controller software issues a service request to the
DP Master software on the PROFIBUS board.

15 Lack of the data block memory in the common memory interface on the PROFIBUS board.

16 Communication reference is invalid.

19 Routine call for the common memory interface is invalid.

20 Error occurred in the common memory interface.

21 There is no available memory space on the PROFIBUS board.

22 The service request was issued before receiving the response of the previous service request.
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Code No. Description

23 The DP Master software process on the PROFIBUS board overran.

24 Unsupported service request was issued from robot controller software to the DP Master software on
the PROFIBUS board.

25 The service request which was issued from robot controller software was not executed by DP Master
software on the PROFIBUS board.

Remedy: Contact service except the following 2 sub error codes. Please inform the digit value
displayed in parenthesis. This data is needed to track the problem.

Code No. Description
10 Exchange the PROFIBUS board.
23 Turn off and on the robot controller. Record error and contact service when this error occurs frequently.

PROF-014 STOP.G DP error (code = n)
Cause: DDLM-Function Call error occurred on the PROFIBUS board DP Master software. The
sub error code n means the following status value. Please refer to the section 8.2
Description Format of DDLM-Function Calls in the document "Draft Standard
PROFIBUS-DP DIN 19245 Part3" for details.

Code No. | Status value Description

1 UE Remote-DDLM/FDL interface error

2 RR Resources of the remote-FDL Entity not sufficient or not available

3 RS Service or remote-address at remote-LSAP or remote-LSAP not activated;
- remote-station is no DP-Station
- remote-station is not yet ready for these functions
- remote-station is associated with an other Requestor
- optional service not available

4 RA Access of remote-SAP blocked

17 NA Negative ack, no reaction from remote station

18 DS Local-FDL/PHY Entity is not possible

19 NO Service in this state not possible

20 LR Local resource not available

21 \% Invalid parameters in request

22 TO Function-Timeout expired

193 FE Format-Error in a Request-frame

194 NI Function not implemented

195 AD Access denied

196 EA Area too large (Up-/Download)

197 LE Data-block-length too large (Up-/Download)

198 RE Format-Error in a Response-frame

199 1P Invalid Parameter

200 SC Sequence Conflict

201 SE Sequence Error

202 NE Area non-existent

203 DI Data Incomplete

204 NC Master parameter set not compatible

Remedy: Please refer to the section 8.2 Description Format of DDLM-Function Calls in the
document "Draft Standard PROFIBUS-DP DIN 19245 Part3".

NOTE
The followings are cause & remedy of PROF-014 DP error(code = 199).

-41 -




7. ERROR CODES AND RECOVERY B-82644EN/03

Cause: The total number of Input and/or Output Bytes for Profibus Master and Slave Interface too
large.
Remedy: Please set the Maximum Digital Port Number correctly in the screen
SETUP/PROFIBUS/MASTER.
Please set the system variables to maximum allowed value:
$PRIMAVAR.SMAX_OUT LEN =32 =>128
$PRIMAVAR.$MAX_IN_OUT_LEN =32 => 128

PROF-015 STOP.G DP sub error (code =n)
Cause: DDLM-Function Call error occurred in the DP Master software on the PROFIBUS board.
This alarm message is supplement of "PROF-014 DP error". The detail is shown by the sub
error code n as follows.

Code No. Description

1 Data alignment problem occurred.

2 Too many DP Slaves are connected.

3 Slave address is incorrect.

4 Specified address assign mode is not supported.

5 Too short diagnostic data.

6 Parameter data length in the slave parameter set is invalid.

7 Configuration data length in the slave parameter set is invalid.

8 Diagnostic data length is invalid.

9 Bus parameter length is invalid.

10 Slave parameter length is invalid.

11 1/0 data length is invalid.

12 Memory area for the DP Master software on the PROFIBUS board is insufficient.

13 Operation mode of the DP Master software on the PROFIBUS board is not correct.

14 DP Slave denied the access.

15 The area code of the service request from robot controller to DP Master software on the PROFIBUS
board is invalid.

16 The service request from robot controller to the DP Master software on the PROFIBUS board is not
supported.

17 The parameter part in the slave parameter set for the DP Master software on the PROFIBUS board is
invalid.

18 The configuration data part in the slave parameter set for the DP Master software on the PROFIBUS
board is invalid.

19 The address assignment table in the slave parameter set for the DP Master software on the
PROFIBUS board is invalid.

20 The slave user data part in the slave parameter set for the DP Master software on the PROFIBUS
board is invalid.

21 The slave parameter set for DP Master software on the PROFIBUS board is invalid.

22 Cannot access the specified area.

23 The baud rate value in the bus parameter set for DP Master software on the PROFIBUS board is
invalid.

24 The BP flag value in the bus parameter set for DP Master software on the PROFIBUS board is invalid.

25 FDL state is invalid when robot controller issues a service request to the DP Master software on the
PROFIBUS board.

26 Specified activation is invalid when robot controller issues a service request to the DP Master software
on the PROFIBUS board.

27 Master station address in the bus parameter set is invalid.

28 DPRAM initialization error occurred in DP Master software on the PROFIBUS board.

29 Specified data length is not correct when robot controller issues a service request to the DP Master
software on the PROFIBUS board.

31 Specified identifier is invalid when robot controller issues a service request to the DP Master software
on the PROFIBUS board.
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Remedy: Contact service except the following 12 sub error codes. Please inform the digit value

displayed in parenthesis. This data is needed to track the problem.

Code No.

Description

2

The number of the DP Slaves must be equal to or less than 32.

3

Set a correct slave address.

13

Issue a correct service request in the correct operation mode. If any slave parameter is downloaded
into robot controller, the operation mode can be changed to CLEAR or OPERATE. If no slave
parameter is downloaded into robot controller, the operation mode stays in the STOP. Pay attention to
the above description when DP Master class2 issues service requests.

14

Confirm the status of the DP Slave device.

17

The parameter part in the slave parameter set is downloaded from DP Master class2 or robot DP

Master class1.

1 Confirm the parameter part from the DP Master class2 is correct, when they are downloaded from
DP Master class2.

2 Confirm the values in the following items on DP MASTER SLAVE PARAMETER Screen are correct.
STATION STATUS
e LOCK REQ
e UNLOCK REQ
e SYNC REQ

FREEZE REQ

e WD REQ

WD FACT1

WD FACT2

MIN TSDR

IDENT NUMBER

GROUP IDENT

e GROUP 1

e GROUP 2

e GROUP 3

e GROUP 4

e GROUP 5

e GROUP 6

e GROUP 7

e GROUP 8

USER PRM DATA BYTES

USER PRM DATA

18

The configuration data part in the slave parameter set is downloaded from DP Master class2 or robot

DP Master class1.

1 Confirm the configuration data part from the DP Master class?2 is correct, when they are downloaded
from DP Master class?2.

2 Confirm the values in the following items on DP MASTER SLAVE PARAMETER Screen are correct.
CONFIG DATA BYTES
CONFIG DATA

19

The address assignment table in the slave parameter set is downloaded from DP Master class2 or
robot DP Master classl.
1 Confirm the address assignment table from the DP Master class2 is correct, when they are
downloaded from DP Master class2.
2 Confirm the values in the following items on DP MASTER SLAVE PARAMETER Screen are correct.
INPUT BYTES
OUTPUT BYTES
DPRAM INPUT OFFSET
DPRAM OUTPUT OFFSET
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Code No. Description
20 The slave user data part in the slave parameter set is downloaded from DP Master class2 or robot DP
Master classl.
1 Confirm the slave user data part from the DP Master class2 is correct, when they are downloaded
from DP Master class2.
2 Confirm the values in the following items on DP MASTER SLAVE PARAMETER Screen are correct.
SLAVE USER DATA BYTES
SLAVE USER DATA
21 The slave parameter set is downloaded from DP Master class2 or robot DP Master classl.
1 Confirm the slave parameter set from the DP Master class2 is correct, when they are downloaded
from DP Master class2.
2 Confirm the values in the following items on DP MASTER SLAVE PARAMETER Screen are correct.
SLAVE FLAG
e ACTIVE
e NEW PRM
SLAVE TYPE
23 The baud rate value in the bus parameter set is downloaded from DP Master class?2 or robot DP Master
classi.
1 Confirm the baud rate value in the bus parameter set from the DP Master class?2 is correct, when it
is downloaded from DP Master class2.
2 Confirm the value of Baudrate on DP MASTER BUS PARAMETER screen is correct.
24 The BP flag value in the bus parameter set is downloaded from DP Master class2 or robot DP Master
classl.
1 Confirm the BP flag value in the bus parameter set from the DP Master class2 is correct, when it is
downloaded from DP Master class?2.
2 Confirm the BP Flag value on DP MASTER BUS PARAMETER Screen is correct.
27 The master station address of this robot in the bus parameter set is downloaded from DP Master
class2 or robot DP Master class1.
1 Confirm the master station address in the bus parameter set from the DP Master class2 is correct,
when it is downloaded from DP Master class2.
2 Confirm the FDL Add value on DP MASTER BUS PARAMETER Screen is correct.
NOTE
The followings are cause & remedy of PROF-015 DP sub error(code = 19).

Cause:

The total number of Input and/or Output Bytes for Profibus Master and Slave Interface too large.

Remedy:

Please set the Maximum Digital Port Number correctly in the screen SETUP/PROFIBUS/MASTER.
Please set the system variables to maximum allowed value:

$PRIMAVAR.$MAX_OUT_LEN =32 =>128
$PRIMAVAR.$SMAX_IN_OUT_LEN =32 =>128

PROF-016 STOP.G Slave communication stop
Cause: 1. Some error occurred in the DP Slave software on the PROFIBUS board.
2. The version of the DP Slave software on the PROFIBUS board is old.
Remedy: 1. Record error and contact service.
2. Replace the DP Slave software on the PROFIBUS board to the new one.

PROF-017 STOP.G Slave disconnected

Cause:

1. The cable of the DP Slave on the PROFIBUS board in robot controller is disconnected.
2. The communication to the DP Master is disconnected.
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3. The configuration data which is expected by robot/DP Slave does not match the configuration data for
robot/DP Slave which is set by DP Master.

4. The parameter data which is expected by robot/DP Slave does not match the parameter data for robot
DP Slave which is set by DP Master.

Remedy:

1. Reconnect the cable or replace the broken wire.

2. Confirm that the DP Master station is alive so that it can communicate with the DP Slave.

3. Change the robot Slave setup data to match the configuration data or change the configuration data for
robot/DP Slave on DP Master.

4. Change the parameter data for robot/DP Slave on DP Master.

Please note robot PROFIBUS Slave posts neither "PROF-003 STOP.G Slave Config data error" nor
"PROF-004 STOP.G Slave Param data error".

PROF-018 STOP.G Exist specific diag (n)

Cause:
In case that robot is DP Master, Robot checks the status of its DP Slave; a status message exists in the slave
specific diagnostic area in the received diagnostic data. This diagnostic data is sent from DP Slave with
address shown by (n). Please refer to the description about Diag.Ext_Diag of Station_status_1 in 8.3.1 of
Draft Standard PROFIBUS-DP DIN 19245 Part3 in detail.

Remedy:
Please refer to the manual of DP Slave or consult the manufacturer to investigate the specific diagnostic
data.

PROF-019 STOP.G Multi-boards are not supported
Cause:
Multiple Profibus boards are not supported.
Remedy:
Please set only one Profibus board.

PROF-020 STOP.G Karel argument is invalid
Cause:
Argument for PR_ONLN or PR_OFFLN is invalid.
Remedy:
It should be integer and 1 to 32.
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A GSD FILE FOR PROFIBUS-DP SLAVE

GSD file for robot is prepared, but without GSD file, master can be set.
By 7DC3/18 or later, GSD file can be saved to selected device by FILE screen -> F4 [BACKUP] ->"Com.
Conf.".

; DP-Slave : FANUC Robot
; Date : 26.MAY.2009

#Profibus_DP

GSD_Revision 2

Vendor_Name "FANUC"™

Model Name "FANUC ROBOT-2"
Revision 2.0
Ident_Number 0Ox0A2D

Protocol _ldent 0

Station_Type 0

FMS_supp 0

"Release 2.0"
"Release B.1"

Hardware_ Release
Software_Release

9.6_supp =1
19.2 supp =1
45.45 supp =1
93.75 supp =1
187.5 supp =1
500 _supp =1
1.5M_supp =1
3M_supp =1
6M_supp =1
12M_supp =1
MaxTsdr_9.6 = 15
MaxTsdr_19.2 = 15
MaxTsdr_45.45 = 15
MaxTsdr_93.75 = 15
MaxTsdr_187.5 = 15
MaxTsdr_500 = 15
MaxTsdr_1.5M =25
MaxTsdr_3M = 50
MaxTsdr_6M = 100
MaxTsdr_12M = 200
Redundancy =0
Repeater_Ctrl_Sig =2
=0

24V _Pins

; Slave specific parameters

Freeze Mode_supp
Sync_Mode_supp
Auto_Baud_supp
Set_Slave Add_supp
User_Prm Data Len
Min_Slave_lIntervall
Modullar_Station
Max_Module

PRPFRPOORFRLOO
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Max_Input_Len = 128
Max_Output_Len = 128
Max_Data_Len = 244
Max_Diag_Data_Len =6
Slave_ Family =8

Module = "8 Byte Out, 10 Byte In" 0xCO,0x07,0x09

EndModule
Module = "32 Byte Out, 32 Byte In" 0xCO,O0x1F,O0x1F
EndModule
Module = ''28 Byte Out, 28 Byte In" 0xCO0,0x1B,0x1B
EndModule
Module = ''24 Byte Out, 24 Byte In" 0xCO0,0x17,0x17
EndModule
Module = ""20 Byte Out, 20 Byte In" 0xCO0,0x13,0x13
EndModule
Module = 16 Byte Out, 16 Byte In" 0xCO,O0xOF,OxOF
EndModule
Module = "12 Byte Out, 12 Byte In" 0xCO,0x0B,0x0B
EndModule
Module = ' 8 Byte Out, 8 Byte In" 0xC0O,0x07,0x07
EndModule
Module = " 4 Byte Out, 4 Byte In" 0xC0,0x03,0x03
EndModule
Module = ' 2 Byte Out, 2 Byte In" 0xC0O,0x01,0x01
EndModule
Module = "32 Byte Out, 1 Byte In" 0xCO,0x1F,0x00
EndModule
Module = " 1 Byte Out, 32 Byte In" 0xCO0,0x00,0x1F
EndModule
Module = ""38 Byte Out, 38 Byte In" 0xCO,0x25,0x25
EndModule
Module = "'64 Byte Out, 64 Byte In" 0xCO,O0x3F,0x3F
EndModule

Module = '"128 Byte Out, 116 Byte In' O0xCO,0x3F,0x3F,0xC0,0x3F,0x33
EndModule
Module = 116 Byte Out, 128 Byte In' 0xCO,0x3F,0x3F,0xC0,0x33,0x3F
EndModule

b
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B

GSD FILE FOR PROFIBUS-DP MASTER

By 7DC3/18 or later, GSD file can be saved to selected device by FILE screen -> F4 [BACKUP] ->"Com.

Conf.".

; DP-Master(classl) :

; Date :

13.SEP.2006;

FANUC Robot-2

#Profibus_DP
GSD_Revision
Vendor_Name
Model Name
Revision
Ident_Number
Protocol _ldent
Station_Type
FMS_supp
Hardware_ Release
Software_Release
9.6_supp
19.2_supp
93.75_supp
187.5_supp
500_supp
1.5M_supp
3M_supp
6M_supp
12M_supp
MaxTsdr_9.6
MaxTsdr_19.2
MaxTsdr_93.75
MaxTsdr_187.5
MaxTsdr_500
MaxTsdr_1.5M
MaxTsdr_3M
MaxTsdr_6M
MaxTsdr_12M
Redundancy

Repeater_Ctrl_Sig

24V_Pins

2

"FANUC"

"FANUC ROBOT-2"
v o

0x00A2

0

1

0

"Release 2.0"
"Release 7.0"

; Master specific parameters

Bownload_supp
Upload_supp

Act_Para_Brct_supp

Act_Param_supp
Max_MPS_Length
Max_Lsdu_MS
Max_Lsdu_MM
Min_Poll_Timeout

%rdy_9.6

RPRRPR

65532
244
244
100

10

-51-



B. GSD FILE FOR PROFIBUS-DP MASTER APPENDIX B-82644EN/03

Trdy_19.2 = 10
Trdy_93.75 = 10
Trdy_187.5 = 10
Trdy_500 = 10
Trdy_1.5M = 10
Trdy_3M = 10
Trdy_6M = 10
Trdy_12M = 10
Tqui_9.6 =0
Tqui_19.2 =0
Tqui_93.75 =0
Tqui_187.5 =0
Tqui_500 =0
Tqui_1.5M =0
Tqui_3M =3
Tqui_6M =6
Tqui_12M =9
Tset 9.6 =1
Tset _19.2 =1
Tset _93.75 =1
Tset_187.5 =1
Tset 500 =1
Tset_1.5M =1
Tset_3M =4
Tset_6M = 8
Tset_12M = 16
LAS Len = 32
Tsdi_9.6 = 70
Tsdi_19.2 = 70
Tsdi_93.75 = 70
Tsdi_187.5 = 70
Tsdi_500 = 150
Tsdi_1.5M = 200
Tsdi_3M = 250
Tsdi_6M = 450
Tsdi_12M = 800
Max_Slaves_supp = 32
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C MENU MAP FOR PROFIBUS-DP INTERFACE
FUNCTION

There are the following screens for robot PROFIBUS-DP Interface Function.

UTILITIES ~  ——————--------

MANUALFCTNS —mMmMmMm--------

TESTCYCLE [——--------

ALARM ~  ————— -

o]

See Section 4.3.

. __[DPMASTER _|
ANALOG 1/O CONFIG

SETUP

See Section 4.1.

FLE b

USER @ |— e iiaaaa

See Section 4.2.

SLAVE PARAMETER

SELECT 0 | — ...

EDT

DATA. o .-

YFBUS 0 |- DPMASTER ':'
STATUS PROFIBUS 'DIAGNOSTIC DATA |~ See Chapter 5.

POSITON ~ |—— -

SYSTEM | — .-

Fig. C Screens for PROFIBUS-DP interface function
* To display the screen menu, press the [MENU] key on teach pendant. And then select the item

with arrow key and press the [ENTER] key.
** To display the screen change menu, press the F1, [TYPE].
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D THE WAY TO DISCONNECT SLAVE
WITHOUT ALARM ON ROBOT WITH
MASTER

D.1 INTRODUCTION

When PROFIBUS slave is disconnected from robot with PROFIBUS master, alarm “PROF-012 Slave not
existent(%d)” happens on master robot and the robot stops program running or motion.

If PROFIBUS slave should be disconnected during master robot is running, following procedure should be
done.

This procedure can be used too if PROFIBUS slave is connected beyond ATC hand, and want to disconnect
the hand and the slave without robot stopping.

D.2 AFTER R-30iB Plus/R-30iB Mate Plus

Procedure

1  Search “n” of $PRSPSVAR[N].$SLAVE_NO = “Disconnecting slave address”. (n is the line No. in
DP MASTER SLAVE PARAMETER (LIST) screen)

2 To use this function, set $PRSPSVARI[N].$DISCON_ENB, which is around line 17 in
$PRSPSVAR[N], to 1.

3 Ifthe slave is disconnected after karel program PR_OFFLN (n) is called, alarm “PROF-012 Slave not
existent(%d)” doesn’t happen. At this time, the slave is changed to DISABLE in “DP MASTER
SLAVE PARAMETER?” screen. This condition is memorized after cycle-power. Signals are updated
until MASTER and SLAVE are disconnected physically. Signals are kept by the last state after
disconnected physically, not cleared.

4 Call karel program PR_ONLN (n) after connecting the slave. If the slave is disconnected after this,
alarm “PROF-012 Slave not existent(%d)” happen. When PR_ONLN (n) is called, the slave is
changed to ENABLE in “DP MASTER SLAVE PARAMETER” screen. Pay attention that slave and
master communication is starting and signals are updated just after they are connected.

SAMPLE
30/30

10: CALL PR_OFFLN(2)

11: -- Disconnect slave here

20: -- Connect slave here
21: CALL PR_ONLN(2)

[End]
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D.3 R-30iA / R-30iA Mate / R-30iB / R-30iB Mate

Procedure

1  Search “n” of $PRSPSVAR[n].$SLAVE_NO = “Disconnecting slave address”. (n is the line No. in
DP MASTER SLAVE PARAMETER (LIST) screen)

2  If the slave is disconnected after $PRSPSVAR[N].$VALID sets to 0, alarm “PROF-012 Slave not
existent(%d)” doesn’t happen. At this time, the slave is changed to DISABLE in “DP MASTER
SLAVE PARAMETER?” screen.

3  Set $PRSPSVAR[n].$VALID to 1 after connecting the slave. If the slave is disconnected after this,
alarm “PROF-012 Slave not existent(%d)” happen. When $PRSPSVAR[n].$VALID is set to 1, the
slave is changed to ENABLE in “DP MASTER SLAVE PARAMETER?” screen. Pay attention that
slave and master communication is starting just after they are connected.

4 $PRSPSVAR[N].$VALID can be changed by parameter instruction in TP program.

SAMPLE
30/30

10: $PRSPSVARI[n].$VALID =0

11: -- Disconnect slave here

20: -- Connect slave here
21: $PRSPSVARI[n].$VALID =1

[End]

D.3.1  LIMITATION (Only for R-30{A / R-30iA Mate / R-30iB / R-30iB
Mate)

If robot is powered off while $SPRSPSVAR[N].$VALID = 0, the slave can’t be connected even after
$PRSPSVAR[N].$VALID set to 1 or after changing ENABLE in DP MASTER SLAVE PARAMETER

screen after next power-ON.
In this case, the slave can be connected after $PRSPSVAR[Nn].$VALID set to 1 and master robot is cycle

powered.
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