Mecademic Robot Control Function Block Using FX5UCPU

Contents
Step 1: Hardware ConfiQUIation.............oouviiiiiiiiiiiiiiiiiieeeeeeeeee e 2
Step 2: Setting Up NetWOrk SEtINGS ......covviiiiiiiiiiiiee e 3
Step 3: Setup the RODOt IP ADAIESS .......coovviiiiiiiiieieeeeeeeeee e 5
Step 4: Status Function BIOCK SIigNalS .........cocuiiiiiiii e e e 6
Step 5: General Description of Function Block Usage .........ccoooveeiiiiiiiiiiiiiii e 8
Step 6: Command_Generation and Mecademic_Robot_Control Functions .................cccoeeee. 8
Revision Table
Revision # Description Date Initials
1.0 Initial Release 2019-5-7 DCM
1.1 Added SetEOM and StartProgram 2020-3-25 DCM
2.0 Changes for Meca500 Firmware 8.1 2020-7-31 DCM
Gibson Engineering Page 1 of 20

Quick Start Guide iQ-F to Mecademic

V2.0 2020-7-31



Mecademic Robot Control Function Block Using FX5UCPU

Step 1: Hardware Configuration
Hardware used with this example consists of:

Mitsubishi FX5UC-32MT/DSS-TS PLC

Wago 787-712 24V 2.5A Power Supply

Wago 852-111 5 Port Ethernet Switch

Mecademic MECA500 Robot, Firmware Version 8.1

Mecamedic 24V/8.34A-POWERSUPPLY Meca 24V 8.34A Industrial Power Supply
Mecamedic POWERSUPPLYCABLE Cable Assembly for Power Supply 2M
Mecademic RJ45 INDUSTRIAL COMM CABLE RJ45 Industrial Comm. Cable
Mecademic ELECTRICALLY ACTUATED GRIPPER Electrically actuated gripper
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Mecademic Robot Control Function Block Using FX5UCPU

Step 2: Setting up Network Settings
In GXWorks 3, go to Parameters, FX5UCPU, Module Parameter, Ethernet Port.
a) Setthe IP address of the PLC (See below)

MELSOFT GX Works3 ..c\FX5U Ethernet to Macedamic Loaded On Demo.gx3 - [Module Parameter Ethernet Port]
Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
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‘-~ Network Configuration Settings <Detailed Setting>
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" Device Assignment <Detailed Setting>

'ernal Device Configuration
- Extemnal Device Configuration <Detailed Setting>
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ﬂ Ethernet Port

b) Setup the Active Connection Module. Start by double clicking on the Detail Setting
within the External Device Configuration as shown below. Add two active connections
from the module list, Ethernet Devices (General), by dragging and dropping from the
Module list (far right-hand pane) onto the center table.

£} Ethemet Configuration (Built-in Ethernet Port)

trem .
g hem 1o Search it -1 Own Node Setlings i Ethernet Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting
1P Address i Module List x
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CC-Link [EF Basic Setings Defaut Gateway s . Fixed Buffer PLC L
i | . L y N No. Model Name Communication o0 Send/Receive @ Ethernet Device (General)
|_ @ Extemal Device Configuration \fl CC-Link IEF Basic Method IP Address | Ethernet Device (Mitsubisl
= [ TolUse or Not to Usa CC-Link IEF Basic Seifing  Disable v
Configuration Settings <Detailed Settings 1 = Host Station 192.168.3.250 | ©GOT2000Series
RefreshSatfjngs <Detailed Setting> | 4| 1 Adwe Connection Module |Socket Communici  TCP 192.168.3.250 | © Servo Amplifier(MELSER!
-/ MODBUS/T! | 2 Adive Connection Module |Socket Communici  TCP 192.168.3.250 | ® Servo Amplifier(MELSER]
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nection M nectonM  Connectio  Connectio
it adein ~ Mdbade o Mo

Configure the first connection for constant feedback from the robot which contains the
current position in joint and pose format over TCP port 10001, the other for command
communications over TCP port 10000. Remember the connection number since this will
be needed to be entered in the Connection_Number variable of the function blocks.
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This is also where you add the robot IP address, 192.168.3.100 in our example.

nc Sensor/Device
Port No. MAC Address Host Name ‘ 1P Address

‘:ﬁ

‘ 1P Address Port No. Subnet Mask

192.168.3.250
1 Active Connection Module | Socket Communc: 192.168.3.250 192.168.3.100
2 Active Connecton Module | Socket Communic 192.168.3.250 192.168.3.100

FISOFT Comnecbon Modu MELSOFT Canned 192.168.3.250

@ 4 MELSOFT Connection Modu|MELSOFT Canned 192.168.3.250

>

<

c) Save the changes by pressing “Close with Reflecting the Settings” button, then press the
Apply button.

Ethernet Configuration Edit View Close with Discarding the Setting [Close with Reflecting the Setting

: i x
\%\
Ethernet Selection | Find Moduli 4 *
e rta CnimCrrant s 418 Mla) o= o e
Communication el e
A Model Name Protocel Send/Receive
E| Method Setting IP Address
Host Station 192.168.3.250
Active Connection Module  |Socket Communici  TCP 192.168.3.250
Active Connection Module  |Socket Communici  TCP 192.168.3.250
MELSOFT Connection Modu|MELSOFT Conned  TCP 192.168.3.250
MELSOFT Connection Modu|MELSOFT Conned  TCP 192.168.3.250
>
Connection Connection Connection Connection
E No.1 No.2 No.3 No.4
Host Station
Connected Co
unti4 = >
Active Con Active Con  MELSOFT ~ MELSOFT
nection M nection M Connectio Connectio
adnmduin o banduin i
< >

Restore the Default Seitings \
2
Apply.
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Mecademic Robot Control Function Block Using FX5UCPU

Step 3: Setup the Robot IP Address

Power up the robot with the Ethernet cable connected to a computer.
Open a Browser and type in the Default IP address of 192.168.0.100 as the URL to bring up the

Mecademic Web Interface.
Select Options, Settings from the top menu panel.

view Panel + | options *
R N

g M S~ Update
Set Log

* connection | (]

Eethngs

175"

Next, change the type from DHCP to Static and enter the desired IP address and
gateway address, then press the Save button. Close the Browser and reboot the robot
for the new IP address to take effect.

Note: The examples in previous screen shots used 192.168.3... Please make sure that
when you assign an IP Address for the robot, it matches the PLC appropriately.

Settings x Settings x
DHCE ¥ | c— — - | Static v
IP | 192.168.0.100 IP | 102,168.0.100

MNetmask 255.255.255.0 Netmask 255.255.255.0

Gateway 192.168.0.1 Gateway | 192.168.0.1

Save Save

(a}) DHCP
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Mecademic Robot Control Function Block Using FX5UCPU

Step 4: Status Function Block Signals

This section describes all the signals needed to make the Robot Status function block
work properly (info from port 10001).

Robot Status Function Block

Robot_Status_1

Robot_Status
EN ENO
M320 174
§ HMI_Open_Connection jee Open_Connection Port_Opened
175 M321 M401
( HMI_Close_Connection ]— Close_Connection Activation_Stat [ HMI_Activation_Status ]
176 179 M402
Connection_Number Homing_Stat {  HMI_Homing_Status
177 M403 180
Simulation_Mode_Stat _( HMI_Simulation Mode Status }
181 M404
Error_Stat HMI_Error_Status '
M405 182
Pause_Motion_Stat —-{HMI Pause_Motion Sl.j:us}'
183 M406
End_Of_Block_Stat {iMI»[,nd_UQ [’rlock__‘ﬂ:ﬁus}
M407 184
End_Of_Movement_Stat me————{ H\| _End_Of Movement_Status §
185 M408
Gripper_Enabled_Status {  HMI_Gripper Enabled Status
M409 186
Gripper_Homing_Status _( HM|_Gripper_Homing_Status ]
187 M410
Gripper_Holding_Part_Status {HMI_Gripper_Holding_Part_Status}
M411 188
Gripper_Limit_Status me—— M Gripper_Limit_Statusf)
189 M412
Gripper_Error_Status {I iMI_Gripper_E rrorib‘t:-‘zlus].-
M413 190
Gripper_Force_Overload_Status —{ HMI|_Gripper_Force_Overload_Status ]
191 D1020
Pose_Data HMI_Pose_Data
D1040 192
Join_Data
193
178
Input Variables
Variable Type Description
EN Bit Enables the function blocks True=enabled, False=disabled
Open_Connection Bit Opens the TCP/IP connection to the robot. A value of 1 opens the port for

communications. This value doesn’t need to stay on. Once the port is
opened, it will remain open until a 1 is set in the Close_Connection input.

Close_Connection Bit Closes the TCP/IP connection to the robot. A value of 1 closes the port
for communications. This value doesn’t need to stay on.

Connection_Number Word The connection number from the Ethernet Configuration window port
[signed] 10001 in the PLC explained in Step 1 above.
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Mecademic Robot Control Function Block Using FX5UCPU

Output Variables

Variable Type Description
Port_Opened Bit When a port is successfully opened, this bit will go high (True).
Activation_Stat Bit
This bit will be on if the robot is activated.
Homing_Stat Bit This bit will be on if the robot has been homed since the last power cycle.
Simulation_Mode_Stat Bit This bit will be on if the robot is in simulation mode.
Error_Stat Bit This bit will be on if the robot is in error.
Pause_Motion_Stat Bit This bit will be on if the robot is in a paused motion state.
End_Of Block_Stat Bit This bit will be on if the end of block reply mode is enabled.
End_Of_Movement_Stat Bit This bit will be on if the end of movement reply mode is enabled.
Gripper_Enabled_Status Bit This bit will be on if the gripper is enabled.
Gripper_Homing_Status Bit This bit will be on if the gripper has been homed.
Gripper_Holding_Part_Status Bit This bit will be on if neither gripper limit switch is activated. This bit will be
off if either of the limits are activated.
Gripper_Limit_Status Bit This bit will be on if the gripper fingers are either full open or closed.
Gripper_Error_Status Bit This bit will be on if gripper is in error.
Gripper_Force_Overload_Status Bit This bit will be on if the gripper is in a force overload condition.

[single precision]

Pose_Data Float array (0..5) Holds the current X, Y, Z, a, 8, Y data.
[single precision]
Joint_Data Float array (0..5) Holds the current J1, J2, J3, J4, J5, and J6 data.
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Mecademic Robot Control Function Block Using FX5UCPU

Step 5: General Description of Function Block Usage

The included function blocks take in information through pre-defined structures and
device labels and calls specific robot commands to perform specific movements or
requests. The first function block, the Command_Generation, sends the desired
numerated command (Robot Command_Value) out to the Mecademic_Robot_Control
function block as well as the Send Data trigger (Send_Auto_Data) bit.

Prior to sending commands to the robot, a connection must be made by momentarily
turning on the HMI_Open_Connection bit and waiting for the HMI_Robot_Connected bit
to turn on. Next, the robot must be activated by momentarily turning on the
HMI_Activate_Robot and waiting for HMI_Activation_Status bit to turn on.

When sending commands such as HMI_Move_Joints or HMI_Move_Linear, be sure to
populate the supporting values first before triggering the command. See Tablel for
settings required for each command.

Step 6: Command_Generation and Mecademic_Robot_Control Functions

The Command_Generation function’s main purpose is to convert a desired TCP/IP
command over to a value. This value is sent to the Mecademic_Robot_Control function
block which builds the desired command string, including any required parameter
setting to the command, and sends it out to the robot. The listed labels are already pre-
defined in the function block and are ready for use.

Gibson Engineering Page 8 of 20
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Command Generation Function Block

Command_Generaton_1

Command_Ganaranon
EM [END
Riobot_C Commanrd_Set
Mz
Sand_Actvam_Riobor Sand Dat { Sand_Ausn Dana §
101
Serd_Ciear_Mobon
Serd_DweAcwvane_Fobot
Sand_Delay_Tima
Sand_Fobot_Brake_Or
Serd_Fobot_Beake_OF
Serd_Get_Conf
Send_Get_Jeint
Sard_Gat_Smeus_Robot
Send_Oiet_Swatus_(ripper
Send_Get_Fose
Grpgerc lose Sand_Gnpper_Close
T2
§_ GrpperDpan e Send_Gripper_Opsn
™
§ FomeFiobot el Send_Home_Robet
™
i Mo tnints ’— Serd_Move_Jorts
™
d MowvsLingar == Send_Move_Lingar
MI1E ™
o HHi_Hove LinFei THF | Sand_Mowe_Lin_Rel_TRF
™
i VovePose i Send_Mowve_Pose
™
w37 L
§_ SetSrpVel == Send_Set_Grippar_Velocity
Xl L]
Send_Ser_Joins_Velocey
¥
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Input Variables

Variable

Type

Description

EN

Bit

Enables the function blocks True=enabled, False=disabled

Robot_Connected

Bit

Loop back status from the Mecademic_Robot_Control function block by sending an
HMI_Open_Connection command.

Send_Activate_Robot:

Bit

Sends the ActivateRobot command which activates the robot motors.
HMI_Activation_status bit will turn on when successful. HMI_Response_Code (Word
[signed]) will have the response as seen in Table 1.

Send_Clear_Motion

Bit

Sends the ClearMotion command which stops the robot movement. If the robot is
stopped in the middle of a move, the rest of the movement is deleted from memory.
A ResumeMotion command must be sent to make the robot ready to execute new
motion commands. HMI_Response_Code (Word [signed]) will have the response as
seen in Table 1.

Send_DeActivate_Robot

Bit

Sends the DeactivateRobot command which turns off the robot motors.
HMI_Activation_status bit will turn off when successful. After sending this command
an ActivateRobot and a Home command must be sent to the robot prior to sending
any movement commands. HMI_Response_Code (Word [signed]) will have the
response as seen in Table 1.

Send_Delay_Time

Bit

Sends the Delay command which causes a delay between commands for the number
of seconds entered in the HMI_Delay_Time (Word [signed]) register.

Send_Robot_Brake_On

Bit

Sends the BrakesOn command which enables the brakes on Joints 1, 2 and 3 if the
robot is powered AND deactivated. HMI_Response_Code (Word [signed]) will have
the response as seen in Table 1.

Send_Robot_Brake_Off

Bit

Sends the BrakesOff command which disables the brakes on Joints 1, 2 and 3 if the
robot is powered AND deactivated. HMI_Response_Code (Word [signed]) will have
the response as seen in Table 1.

Send_Get_Conf

Bit

Sends the GetConf command which returns the current inverse kinematic
configuration. HMI_Response_Code (Word [signed]) will have the response as seen
in Table 1. HMI_Data ([float] (0-6 array, 1st 3 values) will contain the returned data
values as seen in Table 1.

Send_Get_Joints

Bit

Sends the GetJoints command which returns the robot joint angles in degrees.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.
HMI_Data ([float] (0-6 array, 1st 6 values) will contain the returned data values as
seen in Table 1.

Send_Get_Status_Robot

Bit

Sends the GetStatusRobot command which returns the status of the robot.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.
See Table 1 for a list of bits set with this command.

Send_Get_Status_Gripper

Bit

Sends the GetStatusGripper command which returns the status of the gripper.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.
See Table 1 for a list of bits set with this command.

Send_Get_Pose

Bit

Sends the GetPose command which returns the current pose of the robot expressed
inX,Y,Z, a, 8, Y format. HMI_Response_Code (Word [signed]) will have the
response as seen in Table 1. HMI_Data ([float] (0-6 array, 1st 6 values) will contain
the returned data values as seen in Table 1.

Send_Gripper_Close

Bit

Sends the GripperClose command which closes the gripper. A Delay command
should be used after sending this command to allow time for the gripper motion.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Gibson Engineering
Quick Start Guide
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Input Variables
Variable Type Description

Send_Gripper_Open Bit Sends the GripperOpen command which opens the gripper. A Delay command
should be used after sending this command to allow time for the gripper motion.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Home_Robot Bit Sends the Home command which homes the robot and gripper if the robot is
powered AND activated. HMI_Response_Code (Word [signed]) will have the
response as seen in Table 1.

Send_Move_Joints Bit Sends the MoveJoints command which makes the robot move its joints to the
degrees set in the HMI_Joint_Input structure (Joint_Input_Data).
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Move_Linear Bit Sends the MoveLin command which makes the robot move in a linear fashion to the
X, Y, Z, a, 8,Y position set in the HMI_Linear_Input structure (Linear_Input_Data).
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Move_Lin_Rel_TRF Bit Sends the MoveLinRelTRF command which does a relative move X, Y, Z millimeters
and a, 8, Y degrees as set in the HMI_Linear_Rel_TRF_Input structure
(Linear_Input_Data) relative to the tool reference frame. HMI_Response_Code
(Word [signed]) will have the response as seen in Table 1.

Send_Move_Lin_Rel_WRF Bit Sends the MoveLinRelWRF command which does a relative move X, Y, Z
millimeters and a, 8, Y degrees as set in the HMI_Linear_Rel_WRF_Input structure
(Linear_Input_Data) relative to the world reference frame. HMI_Response_Code
(Word [signed]) will have the response as seen in Table 1.

Send_Move_Pose Bit Sends the MovePose command which makes the robot move to the X, Y, Z, a, 8, Y
position set in the HMI_Pose_Input structure (Joint_Input_Data).
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Pause_Motion Bit Sends the PauseMotion command which temporarily stops the robot movement. If
the robot is stopped in the middle of a move, the rest of the movement is executed
when a ResumeMotion command is sent. HMI_Response_Code (Word [signed)]) will
have the response as seen in Table 1.

Send_Reset_Robot_Error Bit Sends the ResetError command which resets any error currently in the robot.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.
Send_Resume_Motion Bit Sends the ResumeMotion command which allows the robot to accept robot

movement commands. If the robot was stopped in the middle of a move using a
PauseMotion command, the rest of the movement is executed.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Set_Auto_Conf Bit Sends the SetAutoConf command which enables or disables the automatic robot
configuration selection based on the HMI_Auto_Conf_Val (Word [signed]) value.
This only effects movements done with the MovePose command.

HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Cart_Acc Bit Sends the SetCartAcc command which sets the cartesian acceleration percentage
equal to the value stored in the HMI_Set_Cart_Acc_Val (Word [signed)]) register.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Cart_Linear_Velocity Bit Sends the SetCartLinVel command which sets the cartesian linear velocity equal to
the value stored in the HMI_Rob_Lin_Vel (Float [single precision]) register.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Cart_Angular_Velocity | Bit Sends the SetCartAngVel command which sets the cartesian angular velocity equal
to the value stored in the HMI_Rob_Cart_Ang_Vel (Word [signed)]) register.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Gibson Engineering Page 11 of 20
Quick Start Guide iQ-F to Mecademic V2.0 2020-7-31



|

ENGINEERING

Automatlon solutlons for manufag:turers

Mecademic

Inputs Variables

Robot Control Function Block Using

T

Fi=="4

tability

FX5UCPU

Variable Type Description

Send_Set_Conf Bit Sends the SetConf command which sets the desired robot inverse kinematic
configuration as specified in HMI_Set_Conf_Val structure (Posture).
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Set_Blending Bit Sends the SetBlending command which enables or disables the robot’s blending
feature based on the HMI_Set_Blending_Val (Word [signed]) value.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Set_Gripper_Velocity | Bit Sends the SetGripperVel command which sets the gripper finger velocity equal to the
value stored in the HMI_Grip_Vel (Word [signed)]) register. HMI_Response_Code
(Word [signed]) will have the response as seen in Table 1.

Send_Set_Joint_Acc Bit Sends the SetJointAcc command which sets the joint acceleration equal to the value
stored in the HMI_Set_Joint_Acc_Val (Word [signed)]) register.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Set_Joint_Velocity Bit Sends the SetJointVel command which sets the joint velocity equal to the value
stored in the HMI_Rob_Joint_Vel_Val (Word [signed]) register. HMI_Response_Code
(Word [signed]) will have the response as seen in Table 1.

Send_Set_TRF Bit Sends the SetTRF command which sets the Tool Reference Frame equal to the
values stored in the HMI_Set_TRF_Data structure (Linear_Input_Data).
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Set WRF Bit Sends the SetWRF command which sets the World Reference Frame equal to the
values stored in the HMI_Set_ WRF_Data structure (Linear_Input_Data).
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Set_Gripper_Force Bit Sends the SetGripperForce command which sets the gripper finger force equal to the
value stored in the HMI_Grip_Force (Word [signed]) register. HMI_Response_Code
(Word [signed]) will have the response as seen in Table 1.

Send_Set_Start_Program Bit Sends the StartProgram command which runs a pre-saved program #.
HMI_Response_Code (Word [signed]) will have the response as seen in Table 1.

Send_Move_Lin_Vel_TRF Bit Sends the MoveLinVelTRF command which causes the robot to move in linear
velocity mode in respect to the Tool reference frame. Typically used in jogging.

Send_Move_Lin_Vel _WRF Bit Sends the MoveLinVelWRF command which causes the robot to move in linear
velocity mode in respect to the World reference frame. Typically used in jogging.

Send_Set_Vel_TimeOut Bit Sends the SetVelTimeout command which specifies how many seconds the velocity
move will move.

Output Variables
Variable Type Description
Command_Set Word Contains the enumerated TCP/IP robot command which is sent to the
[signed] | Mecademic_Robot_Control function as Robot_Command_Value (Word [signed]).
Send_Data Bit

The bit which is sent to the Mecademic_Robot_Control function block as an input.
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Mecademic Robot Control Function Block
Macedamic_Robot_Control_1
Macedamic_Robot_Control

T — eno
M320 126 M400
Open_C Por_Opened
156 M401
A _Stat
C jon_Numbs Homing_Stat —
Send_Data Simulation_Mode_Stat se——— 10 Simulation Mode Status §
Mao 159
Robot_Command_|nput {HMI Error_Status
In_Joint_Input Pause_Motion_Stat
In_Linear_input End_Of_Block_Stat
162 M407
In_Rob_Jont_Vel End_Of_M Stat { HMi_End_Of Movement_Status §
M408 163
In_Rob_Lin_Vel Gripper_Enabled_Status = HM| Gripper Enabied Status
137 164 M409
Linear Rel TRF In_Linear_Rel_TRF_Input Gripper_Homing_Status
136
# Linear_Rel WRF jmmmm |n_Linear_Rel_WRF_Input Gripper_Holding_Part_Status
139
HMI Pose |nput In_Pose_input Gripper_Limit_Status
140
In_Set_TRE Gripper_Eror_Sats
141 168 M413
HMI_Set WRF_Data In_Set_WRF Gripper_Force_Overioad_Status { HMI_Gripper_Force Overload_Status §
D6024 142 Ma14 189
m— In_Grip_Vel New_Data_Recvd pem HM|_New_Data_Recvd )
143 D6025 7 M415
HMI_Grig_Force In_Grip_Force Port_C: ing HMI_Port_Connecting
In_Set_Auto_Conf
In_Set_Carnt_Acc
In_Rob_Cart_Ang_Vel
147 D6032
{_Deisy_Time ) In_Delay_Time
D6041 148
 HMI_Set_Joint_Ace Val In_Joint_Acc
In_Set_Blending

In_Set_Conf_Value
In_Program_Number

In_Rob_Vel_TimeOut

In_MoveLin_Velocity
155
Input Variables
Variable Type Description
EN Bit Enables the function blocks True=enabled, False=disabled
Open_Connection Bit Opens the TCP/IP connection to the robot. A value of 1 opens the port
for communications. This value doesn’t need to stay on. Once the port
is opened, it will remain open until a 1 is set in the Close_Connection
input.
Gibson Engineering Page 13 of 20
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Inputs Variables

Variable Type Description
Close_Connection Bit Closes the TCP/IP connection to the robot. A value of 1 closes the port
for communications. This value doesn’t need to stay on.
Connection_Number Word The connection number from the Ethernet Configuration window in the
[signed] PLC explained in Step 1 above. HMI_Response_Code (Word [signed])
will have the response as seen in Table 1.
Send_Data Bit The Command_Generation function block will send this bit to command
out to the robot on the rising edge to 1
Robot_Command_Input Word The Command_Generation function block will send this value of the
[signed] command as referenced in table 1.
In_Joint_Input Joint_Input_Data Holds the J1 through J6 position data in floating point values using
structure HMI_Joint_Input structure. HMI_Move_Joints command will use this

data to move the robot.

In_Linear_Input

Linear_Input_Data

Holds the X, Y, Z, a, 8, Y position data in floating point values using

structure HMI_Linear_Input structure. HMI_Move_Linear command will use this
data to move the robot.
In_Rob_Joint_Vel Word Holds the velocity value used in joint style movements such as
[signed] MovelJoints and MovePose.
In_Rob_Lin_Vel Word Holds the velocity value used in linear style movements such as
[signed] MoveLin, MoveLinRelTRF and MoveLinRelWRF.

In_Linear_Rel_TRF_Input

Linear_Input_Data
structure

Holds the X, Y, Z, a, 8, Y distances (in millimeters and degrees) to move
relative to the tool reference frame when a MoveLinRelTRF command is
sent to the robot.

In_Linear_Rel_WRF_Input

Linear_Input_Data
structure

Holds the X, Y, Z, a, 8, Y distances (in millimeters and degrees) to move
relative to the world reference frame when a MoveLinRelWRF command
is sent to the robot.

In_Pose_Input

Linear_Input_Data

Holds the X, Y, Z, a, 8, Y distances (in millimeters and degrees) to move

structure to when a MovePose command is sent to the robot.
In_Set_TRF Linear_Input_Data | Holds the X, Y, Z, a, 8, Y position data used when a SetTRF command is
structure sent to the robot.
In_Set_ WRF Linear_Input_Data | Holds the X, Y, Z, a, 8, Y position data used when a SetWRF command
structure is sent to the robot.
In_Grip_Vel Word Holds the velocity value, in percentage, that is applied when a
[signed] SetGripperVel command is sent to the robot. 100% roughly equals
100mml/s.
In_Grip_Force Word Holds the force value, in percentage, that is applied when a
[signed] SetGripperForce command is sent to the robot. 100% roughly equals 40
newtons.
In_Set_Auto_Conf Word Holds the value, 1 or 0, that is applied when a SetAutoConf command is
[signed] sent to the robot. A value of 1 turns on Auto Configuration. A value of 0
turns off Auto Configuration.
In_Set_Cart_Acc Word Holds the acceleration value, in percentage, that is applied when a
[signed] SetCartAcc command is sent to the robot. This acceleration rate is
used with the MoveLin commands.
In_Rob_Cart_Ang_Vel Word Holds the cartesian angular velocity value that is applied when a
[signed] SetCartAngVel command is sent to the robot.
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Mecademic Robot Control Function Block Using FX5UCPU

Input Variables

Variable Type Description

In_Delay_Time Word Holds the time in seconds that’s applied when a Delay command is sent
[signed] to the robot.

In_Joint_Acc Word Holds the acceleration value, in percentage, that is applied when a
[signed] SetJointAcc command is sent to the robot. This acceleration rate is

used with the MoveJoints command and MovePose command.

In_Set_Blending Word Holds the blending value, in percentage, that is applied when a

[signed] SetBlending command is sent to the robot. A value of O disables

blending. A value of 100 will produce the maximum amount of blending
motion between two consecutive move commands of the same type,
linear or joint.

In_Set_Conf_Value

Posture structure

Holds the C1, C3, C5 posture data used when a SetConf command is
sent to the robot. Each component of this structure should be either -1
or 1. Please refer to the Mecademic programming manual for more
information regarding these values.

In_Program_Number Word Holds the program number that’s applied when a StartProgram
[signed] command is sent to the robot.

In_Rob_Vel_TimeOut Word Holds the time in seconds that velocity movements commands will run
[signed] for.

In_MovelLin_Velocity

Linear_Input_Data
structure

Holds the velocity value to move at when sending the MoveLinVelTRF
And MoveLinVelWRF commands.

Output Variables

Variable

Type

Description

Port_Opened Bit When a port is successfully opened, this bit will go high (True).

Activation_Stat Bit Return status from a GetStatusRobot command. This value will be a 1 if
the robot is activated when the command is sent.

Homing_Stat Bit Return status from a GetStatusRobot command. This value will be a 1 if
the robot has been homed when the command is sent.

Simulation_Mode_Stat Bit Return status from a GetStatusRobot command. This value will be a 1 if
the robot is in simulation mode when the command is sent.

Error_Stat Bit Return status from a GetStatusRobot command. This value will be a 1 if
the robot is in error when the command is sent.

Pause_Motion_Stat Bit Return status from a GetStatusRobot command. This bit will be on if the
robot is in a paused motion state when the command is sent.

End_Of_Block_Stat Bit Return status from a GetStatusRobot command. This bit will be on if the
end of block reply mode is enabled when the command is sent.

End_Of_Movement_Stat Bit Return status from a GetStatusRobot command. This bit will be on if the
end of movement reply mode is enabled when the command is sent.

Gripper_Enabled_Status Bit Return status from a GetStatusGripper command. This bit will be on if the
gripper is enabled when the command is sent.

Gripper_Homing_Status Bit Return status from a GetStatusGripper command. This bit will be on if the
gripper has been homed when the command is sent.

Gripper_Holding_Part_Status Bit Return status from a GetStatusGripper command. This bit will be on if the
gripper is holding a part when the command is sent.

Gripper_Limit_Status Bit

Return status from a GetStatusGripper command. This bit will be on if the
gripper fingers are either full open or closed when the command is sent.
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Output Variables

Variable Type Description

Gripper_Error_Status Bit Return status from a GetStatusGripper command. This bit will be on if
gripper is in error when the command is sent.

Gripper_Force_Overload_Status | Bit Return status from a GetStatusGripper command. This bit will be on if the
gripper is in a force overload condition when the command is sent.

New_Data_Recvd Bit A pulsed output bit indicating when a new response is received.

Port_Connecting Bit Indicates that the PLC is in process of opening the communication ports
10000 & 10001.

Robot_Response_Code Word After sending a command to the robot, the robot will send a reply value.

[signed] The reply value will be accessible in this register until the next command

is sent.

Robot_Response_Data_Out

Float array (0..6)
[single precision]

The array of floating point values returned from sending commands such
as GetConf, GetJoints and GetPose. See Table 1 for more details of this
value.
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Mecademic Robot Control Function Block Using FX5UCPU

Mecademic Command List

TABLE 1

No. Command Setting Response
[2000][Motors activated.]
1 ActivateRobot N/A [2001][Motors already activated.]
2 ClearMotion N/A [2044][The motion was cleared.]
3 DeactivateRobot N/A [2004][Motors deactivated.]
Time in seconds
4 Delay In_Delay_Time [Word-Signed] [3012][End of block.]
5 BrakesOn N/A [2008][All brakes released.]
6 BrakesOff N/A [2010][All brakes set.]
[2029][c1, c3, c5]
7 GetConf N/A Robot Response_Data_Out [float] (0-6 array, 1st 3 values)
[2026][61, 62, 63, 64, 65, 66]
8 Getloints N/A Robot Response_Data_ Out [float] (0-6 array, 1st 6 values)
[2007][as, hs, sm, es, pm,eob, eom]
Activation_Stat, Homing_Stat, Simulation_Mode_Stat,
Error_Stat, Pause_Motion_Stat, End_of_Block_Stat,
9 GetStatusRobot N/A End_Of Movement_Stat [Bits]
[2079][ge, hs, ph, Ir, es, fo]
Gripper_Enable_Stat, Gripper_Homing_Stat,
Gripper_Holding_Part_Stat, Gripper_Limit_Stat,
10 GetStatusGripper N/A Gripper_Error_Stat, Gripper_Force_Overload_Stat [Bits]
[2027] [X! y! ZI al 6! Y]
11 GetPose N/A Robot_Response_Data_Out [float] (0-6 array, 1st 6 values)
12 GripperClose N/A [3012][End of block.]
13 GripperOpen N/A [3012][End of block.]
[2002][Homing done.]
14 Home N/A [2003][Homing already done.]
J1,1)2,)3,14,]5, J6
In_Joint_Input [Float] -> data [3004][End of movement.]
15 Moveloints structure -> Joint_Input_Data [3012][End of block.]
X,Y,Za,B8,Y
In_Linear_Input [Float] -> data [3004][End of movement.]
16 Movelin (Linear) structure -> Linear_Input_Data [3012][End of block.]
MovelLinRelTRF XY, Z0,8Y
(Linear Relative to In_Linear_Rel TRF_Input [Float] -> [3004][End of movement.]
17 Tool) data structure -> Linear_Input_Data [3012][End of block.]
MovelLinRelWRF X,Y,Z0,8Y
(Linear Relative to In_Linear_Rel WRF_Input [Float] -> [3004][End of movement.]
18 World) data structure -> Linear_Input_Data [3012][End of block.]
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TABLE 1 (Continued)

X,Y,Za,8,Y
In_Pose_Input [Float] -> data

[3004][End of movement.]

19 MovePose structure -> Linear_Input_Data [3012][End of block.]
[2042][Motion paused.]
20 PauseMotion N/A [3004][End of movement.]
[2005][The error was reset.]
21 ResetError N/A [2006][There was no error to reset.]
22 ResumeMotion N/A [2043][Motion resumed.]
0=Disabled, 1=Enabled
23 SetAutoConf In_Set_auto_Conf [Word-Signed] [3012][End of block.]
SetCartAcc 1-600%
(Cartisian In_Set_Cart_Acc [Word-Signed] [3004][End of movement.]
24 Acceleration) [3012][End of block.]
SetCartLinVel 0.001-500mm/s
25 | (Cartisian Linear Vel) In_Rob_Lin_Vel [Float] [3012][End of block.]
0.001-180 Degrees
26 SetCartAngVel In_Rob_Cart_Ang_Vel [Float] [3012][End of block.]
cl,c3,c5
In_Set_Conf_Val [Word-Signed] ->
27 SetConf data structure -> Posture [3012][End of block.]
1-100%
28 SetBlending In_Set_Blending [Word-Signed] [3012][End of block.]
1-100%
29 SetGripperVel In_Grip_Vel [Word-Signed] [3012][End of block.]
1-100% [3004][End of movement.]
30 SetJointAcc In_Joint_Acc [Word-Signed] [3012][End of block.]
1-100%
31 SetlointVel In_Rob_Joint_Vel [Word-Signed] [3012][End of block.]
X Y,20,8Y
In_Set_TRF [Float] -> data structure -> [3004][End of movement.]
32 SetTRF Linear_Input_Data [3012][End of block.]
X Y,20,8Y
In_Set WRF [Float] -> data structure - [3004][End of movement.]
33 SetWRF > Linear_Input_Data [3012][End of block.]
1-100% 40N Max
34 SetGripperForce In_Grip_Force [Word-Signed] [3012][End of block.]
0=Disabled, 1=Enabled [2052][End of movement is enabled.]
35 SetEOM [2053][End of movement is disabled.]
1-500
36 StartProgram In_Program_Number [Word-Signed] [3012][End of block.]
XY,20,8Y
In_Set WRF [Float] -> data structure - [3004][End of movement.]
37 MovelinVelTRF > Linear_Input_Data [3012][End of block.]
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Mecademic Robot Control Function Block Using FX5UCPU

TABLE 1 (Continued)

XY,z 0,8Y

In_Set_WRF [Float] -> data structure - [3004][End of movement.]

38 MovelinVelWRF > Linear_Input_Data [3012][End of block.]

0.001 to 1.0, Default = 0.05 sec
39 SetVelTimeout In_Program_Number [Word-Signed] [3012][End of block.]
J1,12,13, 14,15, 16

In_Joint_Input [Float] -> data [3004][End of movement.]

40 MovelJointsVel structure -> Joint_Input_Data [3012][End of block.]
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Data Structures:

The following data structures have been defined for use with the Mecademic Robot Control
Function Block.

(Linear_Input_Data)
Label Name Data Type

Label Name Data Type
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