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This section introduces the master-control program for FANUC robots and the procedure of setting up the
communication with a robot through the program.
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CHAPTER
ONE

FANUC SETUP INSTRUCTIONS

This section introduces the process of loading the robot master-control program onto a FANUC robot.

The process consists of the following steps:

+ Check Controller and Software Compatibility
« Setup the Network Connection

+ Load the Program Files

« Test Robot Connection

Please have a flash drive ready at hand.

1.1 Check Controller and Software Compatibility

+ Controller: no requirement
+ Controller system software version: V7.5, V7.7, V8.* and V9.*
+ Additional controller software packages:

- R6517 or R632 (karel) - used to enable karel function

- R648 (User Socket Msg)

+ Mech-Mind Software Suite: latest version recommended

1.2 Setup the Network Connection

1.2.1 Hardware Connection

Plug the Ethernet cable of the IPC into the Ethernet port of robot controller as shown in the figure. You
can plug the cable into either CD38A port or CD38B port. CD38A corresponds to Port#1 in the robot IP
setting, while CD38B corresponds to Port#2.




Mech-Mind User’s Manual

1.2. Setup the Network Connection 3



Mech-Mind User’s Manual

1.2.2 IP Configuration

1. Press on MENU— SETUP, select Host Comm in the context menu, and then press ENTER to open the
SETUP Protocols window.

I/O

SETUP General

IP 100
+ [H

rDT EOAT Setup

asswords

1 UTILITIES 1 Prog Select

1 Error Table
2 TEST CYCLE 2 ZDT Client

2 iPendant Setup
3 MANUAL FCTNS 3 General

3 BG Logic
4 ALARM bl 4 Frames

4 Resume Offset
51/0 bl 5 Macro

5 Resume Tol.
6 SETUP 3|6 Ref Position

6 Stroke limit
7 FILE bl 7 Port Init

7 Space fnct.

8 Ovrd Select

8 Diag Interface
9 USER 9 User Alarm

0 -- NEXT --

Menu Favorites (press and hold to set)

|_—3JIC

- NEXT --

2. Select TCP/IP and press on DETAIL to open the SETUP Host Comm window.

1.2. Setup the Network Connection
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- A2 100

SETUP Protocols + [H
1/8

P/IP Detailed Setup

2 elnet Protocol

3 SM Socket Messaging Device
4 RIPE ROS Ethernet Packets

5 PROXY Proxy Server

6 PING Ping Protocol

7 HTTP HTTP Authentication

8 FTP File Transfer Protocol

DETAIL - SHOW ]

| B e ) o) onra] rom SR ()

) o " g = I B
H 0™ o 5l B

) Y ) B2 o) I I
SPACE (J3) (J43)
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H

3. Enter the robot IP in the IP address line with the keyboard of the teach pendant. The robot IP should
be in the same subnet as the IPC.
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1/0 JOIN A

SETUP Host Comm
TCP/IP
Robot name:
Port#l IP addr ;
Subnet Mask: 255.255. 255 [1]
Board address: TEETAXAAEAAAAAAAA AT AL
Router IP addr:tttttttttttttttttt
PC Jog IP addr: 192.168.0.100
OP Panel IP addr: 192.168.0.100

Host Name (LOCAL) Internet Address
1 AhkkA A A A A A& AhkA A A A A A A A A A A LA A A A L

2 *EAkAAAAALAL AEEAAAEXA A AAA A A A A AL

PORT

1.2. Setup the Network Connection 6
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4. If the Ethernet cable is connected to port 2, please press Port to switch the port. Then you can enter
the robot IP in the IP address line.
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- A 100
SETUP Host Comm + = [H
TCP/IP 2/42
Robot name: RO
Ports2 IP addr
Subnet Mask: Z95.295.255.0

Board address: **ixixxiakxxxAdAAkdii
Router IP addr:-A***xxxxx XX XA XXAAAR
PC Jog IP addr: 192.168.0.100
OP Panel IP addr: 192.168.0.100

Host Name (LOCAL) Internet Address
1 TExEA A A AL & AEE A A A A A A A A A A A AL

2 *hxkhkhkkihkh A kA EhkA AT A A A A A A A AL &

DHCP PORT PING
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o i
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1.3 Load the Program Files

1.3.1 Backup

1. Connect the flash drive to the robot controller or the teach pendant.

2. Press on the MENU button, and select FILE — File on the screen, and then press on ENTER to open the
FILE window.

1.3. Load the Program Files 8
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1/0
Select

1/47

Comment

1 UTILITIES ]
2 TEST CYCLE 2 File Memory [ ]
3 MANUAL FCTNS 3 Auto Backup [ ]
4 ALARM » ETUP VR [ ]
51/0 i ‘P’E { %
s
il : PC [GEM Vars ]
” VR [Get PC Data ]
8 iRVision P FPOS PC [ ]
9 USER HOME PC [Get Home Pos ]
0 -- NEXT --

Menu Favorites (press and hold to set)

[__JX

mlmﬂ'] MTAI FC‘I'H]
als :J
ala °
EEe E B
—mlimmm

BACK
SPACE
v

3. Select UTIL — Set Device, and press on ENTER to open the USB folder.
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KL KAREL source)
CF (all command files)

TX (all text files)

LS (all KAREL listings)
DT (all KAREL data files)
PC (all KAREL p-code)

TP (all TP programs)

MN (all MN prog

VR (all variabl (erseresem
SV (all system

Press DIR to generate directo

T R EE

2 Format

3 Format FAT32

4 Make DIR

[ TYPE ] [ DIE ] [BACKUF] JuTIL |

4. If your flash drive is connected to the controller, please select USB Disk (UD1:); if your USB flash
drive is connected to the teach pendant, please select USB on TP (UT1:).

1.3. Load the Program Files 10
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KB.REI. source)

(all

1 USB on TP (UT1:)

1 FROM Disk ( (all Commanc.:l files)
2 Backup (FRA:) (all text fli!.es!

, (all KAREL listings)
3 RAM Disk (RD: (all KAREL data files)
4 Mem Card (M¢ (all KAREL p-code)
5 Mem Device (} (all TP programs)
6 Console (CO (all MN programs)
7 USB Disk (UD (all variable _ files)

8 --next page-- (all system files)

8 --next page--

JIR to generate directory

[ oIk ] LOAD [BACEUF] [uTIL ]

5. In the USB FILE window, select UTIL — Make DIR to create a new folder.

1.3. Load the Program Files 1
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UT1:\*. *

KL KAREL source)
CF (all command files)

TX (all text files)

LS (all KAREL listings)
DT (all KAREL data files)
PC (all KAREL p-code)

TP (all TP programs)

MN (all MN progiipiNmmsi
VR (all variabl{, get pevice
SV (all system

Press DIR to generate directo

T R EE

2 Format
3 Format FAT32

4 Make DIR

[ TYPE ] [ DIE ] [BACKUF] JuTIL |

6. Select Words, Upper Case, Lower Case, or Options/Keybd to name the folder, and then press on
ENTER to confirm and enter the new folder.

1.3. Load the Program Files 12
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1
RO KL
ER CF
4 * TX
S * LS
6 * DT
B PC
8 * TP
9 * MN
10 * VR
1l SV

Directory name:

ABCDEF

(all
(all
(all
(all
(all
(all
(all
(all
(all
(all

nozj}

MHOFQR

e ) o

KAREL source)
command files)
text files)

KAREL listings)
KAREL data files)
KAREL p-code)

TP programs)
MN prog¥AlsyERly s i a!

il Upper Case

Lower Case

Options/Keybd

STUVWX

SHIFT

nnrn] FCTN

s

ulsf
E

BACK
SPACE

>

STEP

—
[
et
—_

ag
T+ THT*
ENJE =X

1.3. Load the Program Files
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(Up one level) <
files)
KL (all KAREL source)

CF (all command files)

TX (all text files)

LS (all KAREL listings)
DT (all KRREL data files)
PC (all KAREL p-code)

TP (all TP programs)

MN (all MN programs)

VR (all variable files)

-

* o o o o ¥ ¥ ¥ * B

= O W oD =] oUW

= e

[ TvPE ] LOAD [BACEUF] [uTIL ]

Hint:

+ In this example, Upper Case is selected, and the folder name is AOA.

7. Select BACKUP — All of above — ENTER to backup the files.

1.3. Load the Program Files 14
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UT1:\AOR\*.*
1

|

2 %
3 % KL (all 1 System files [
4 * CF  (all; 1p programs
5 % TX (all ——
6 * LS (all 3 Applfcatlon
7 % DT (al 4 Applic.-TP
g * PC (all5Erroriog
g % TP (all 6 Diagnostic
10 * MN  (all; yision data
*
. R o aioiabove B
9 Maintenance data
EXT --
0 — NEXT --

[ TvPE ] [ IR ] LOAD |BACKUF |

8. A message asking whether to delete the new folder before backup files will display on the screen.
Select Yes.

1.3. Load the Program Files 15
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UT1:\ROR\*. *

1 Jp one level <

2 * * (all files)

3 % KL (all KARREL source)

4 * CF (all command files)

5 * TX (all text files)

6 * LS (all KAREL listings)
7% DT (all KAREL data files)
B PC (all KAREL p-code)

B TP (all TP programs)
10 * MN (all MN programs)

11 * VR (all variable files)
Delete UT1:\AOAR\ before backup files?

9. Then a message asking whether to delete the new folder and backup all files will display on the
screen. Select Yes to start backuping.

1.3. Load the Program Files 16
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o =] v LN W N

w

* ook o o ¥ % * » »[B

10
11 *

UT1:\AOCR\*.

*

_(al

(all
(all
(all
(all
(all
(all
(all
(all
(all

Delete UT1:\AOA\ and backup all files?

files)
KAREL source)
command files)
text files)

KAREL listings)
KAREL data files)
KAREL p-code)

TP programs)

MN programs)
variable files)

10. After the backup is complete, select all files and press on ENTER to view all backuped files.

1.3. Load the Program Files
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UT1:\ROR\*.* 2/33

1 (U

one lewvel) <DIR>

KL (all KAREL source)
CF (all command files)

TX (all text files)

LS (all KAREL listings)
DT (all KRREL data files)
PC (all KAREL p-code)

TP (all TP programs)

MN (all MN programs)

VR (all variable files)

* % % % % ¥ ¥ ¥ %

= O W o =] e W

= e

LOAD [BACEUF] [uTIL ]

mg o
%Egﬂ
RESET m-

M.TA] FCTN

3

STEP

-
[
-
=

c+iTHIT*+
ENJEC)=X

e ey
SNIE=<
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UT1:\RAOR\*. *

1. T Ty

2 -BCKEDS- TP

3 —-BCKEDSYS- TP 74
4 -BCKEDT- TP 74
S5 AAVMMAIN VR 1523
© AMBERLED GIF 104¢
7 ATERRJOB VR 64
8 BACKDATE DT 342
9 BICSETUP VR 71
10 caM VD 57
11 CBPARAM VR 338

[ DIk ] [BACEUF] [uTIL ]

1.3.2 Prepare the Files

The program file is stored in the installation directory of Mech-Mind Software Suite.

Navigate to xxx\Mech-Mind Software Suite-x.x.x\Mech-Center\Robot_Server\Robot_FullControl\fanuc, and
copy all the contents of this folder to your flash drive:

Note:
+ Please save all the contents in the root directory of the USB flash drive. Do not rename them.

+ Please copy all the contents in the folder instead of copying the whole folder directly.

1.3. Load the Program Files 19
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1.3.3 Load the Files to the Robot

1. After connecting the USB flash drive, press MENU and select FILE — File, and then press ENTER to

open the FILE window.

1
1 UTILITIES 1
2 TEST CYCLE 2 File Memory |1
3 MANUAL FCTNS 3 Auto Backup |1 ST
4 ALARM DT (all
51/0 PC (all
TP (all
6 SETUP 3 MN  (all
EOE - o
sv (all
R to generate
9 USER
0 -- NEXT --

|__3J¢

(@)

Menu Favorites (press and hold to set)

o B

o | [oama

KAREL source)
command files)

KAREL listings)
KAREL data files)
KAREL p—code)

TP programs)

MN programs)
variable files)
system files)
directory

100
+ [H

files)

ron B (et

als
R D D

SPACE
A ne

TOoL | | Bwo

2. Press UTIL and select Set Device in the context menu.

El
(1)
w2) f (J2)

E3

{43)

[ X |

1.3. Load the Program Files
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TPIF-149 Must complete operation first

UT1:\*_* 1/32

A A (all files)

(=

2 * KLL. (all KAREL source)

3 * CF (all command files)

4 * TX (all text files)

5 % LS (all KAREL listings)

6 * DT (all KAREL data files)
T * PC (all KAREL p-code)

8 * TP (all TP programs)

S MN (all MN programs)
10 * VR (all : e
11 * SV (all

Press DIR to generate directoyla=

2 Format

3 Format FAT32

4 Make DIR

LOAD [BACKUP] |UTIL

| B v ] o] o] o ) (]

D) ey T e 2 E

3. Select the USB flash drive. If your flash drive is connected to the controller, please select USB Disk
(UD1T:); if your USB flash drive is connected to the teach pendant, please select USB on TP (UTT1:).

1.3. Load the Program Files 21
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TPIF-149 Must complete operation first

2 100
X [H

1 KAREL source)
(all command files)
(all text files)

1 FROM Disk (FR:)

2 Backup (FRA:) (all KAREL listings)

3 RAM Disk (RD:) (all KAREL data files)
(all KAREL p-code)

4 Mem Card (MC:) (all TP programs)

5 Mem Device (MD:) (all MN programs)

6 Console (CONS:) (all variable files)

(all system files)

[ US8 Disk (UD1:) erate directory

t page--

8 --next page--

[BACKUP] [UTIL ]

| B e ) o | [onna) ] [ ]

0 BEl X)X
D) g 8 1y 2 E

&

ta bt (T0

4. Select the first line (all files) and press ENTER to enter the root directory of the USB flash drive.

1.3. Load the Program Files 22



Mech-Mind User’s Manual

TPIF- 149 Must complete operation first

100

+ [H

oT] -\ * * 1/32

files)
KAREL source) I

. (all

Z = KL (all

3 * CF (all command files)

4 % TX (all text files)

5 % LS (all KAREL listings)

6 * DT (all KAREL data files)
1 * PC (all KAREL p-code)

8B * TP (all TP programs)

9 * MN (all MN programs)
10 * VR (all variable files)
11 * SV (all system files)

Press DIR to generate directory

LOAD [BACKUP] [UTIL ]

| B e (] o) ouna] o] [ ]
D) g 0B g ) A
R — o] B S
et e B
(8 | o | [ X

=L,

*

8
|

m]m

Hint: For the next step:
- If the USB flash drive is connected to the robot controller, please select INSTALL_UD.cm.

- If the USB flash drive is connected to the robot teach pendant, please select IN-
STALL_UT.cm.

1. Select the corresponding CM file and press ENTER key on the teach pendant. Choose YES to start
loading the programs.

1.3. Load the Program Files 23
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TPIF-149 Must complete operation first

UT1:\*_* 7/42
1 FANUC 7.7 <DIR>
2 FANUC 8.3 <DIR>
3 FANUC 9.1 <DIR>
4 FANUC 9.3 <DIR>
5 INSTALL CM 1763
6 TNSTALL 1D cM 2210
7 INSTALL UT C 220 .
— 8 README TXT 417
9 TEST SIMULATE <DIR>
10 VERSION JPG 522394
1 = x (all files)

Execute INSTALL UT.CM ?

| B v ) o) oun) rem] B v
X B +X
foZ-28a
=) 2 G2 2 B3
L 7 § s | o RECRCDY X | X |

2. When the following screen is displayed, the loading and relavent configuration are completed. Press
F4 1o exit the program.

1.3. Load the Program Files 24
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100
+ [H

UT1:\*_ *
"Deleting Programs"
"HH_HOVESH-TP deleted™
"MM RUN.TP deleted"
"PC Programs deleted"™

"Programs Loaded™
"HOST setting finish™
"Finished"™

Execution is completed successfully

Attention: Please restart the robot after exiting the program.

1.3. Load the Program Files 25
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1.3.4 Run the Program

1. Press SELECT key on the teach pendant to open the program selection window, and then select

TYPE— TP Programs, as shown below.

TPIF-149 Must complete operation first

aAll 695388 bytes free 21/32
No. Program name Comment
17 IRVTYPE VR [
18 MM MOVEID PC [mm moveid
19 MM MOVESM [r2
20 MM RELAY PC [mm relay
[r3
ﬂm{_STATE PC [mm state
1 Recent MM STRUCT H VR [
2 Al MTPARAM VR [
REQMENU MR [Request PC Menu
3 Collections ENDDATA MR [Send PC Data
5 KAREL Progs
6 Macro
7 Cond

e e e o e b b e e e

| TYPE | CREATE DELETE MONITOR [ATTR ]

100

+ =

2. Select MM_RUN and press ENTER to open the program. Then press the green button on the controller

to auto-run the program.

1.3. Load the Program Files
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(T2 | JOINT]

TPIF- 149 Must complete operation first E
+

Select

TP Programs 695388 bytes free 3/3

No. Program name Comment
1 —-BCKEDT- [ ]
2 r2 1
3 RUN r3 1

[ TYPE ] CREATE DELETE MONITOR [ATTR ]

‘mlmm] sagcr| | EOT | |DATA| Imm]m (next]
©) g " ey 2 A
=
o
lreser] £ B0
7 1 s | o BEREDR X | X |

3. If the following screen is displayed, you can proceed to the next section.

1.3. Load the Program Files 27
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B FEobot Controllerl v MIEUN v 7 m

MOTN-170 A B IS T+ 1H
MM_MOVESM LINE 9 AUTO RUNNING [EISI0RS 109_

Info Motion: Waiting for traj relay
Info State: Waiting for connect

B en] sar] (o] [oma) remi] [ER] [ve]
"

1 T R SRR ISR TR s

1.4 Test Robot Connection

1.4.1 Configure Robot in Mech-Viz

1. Open Mech-Viz, click New project to create a new project.

. Select the robot model in use in the next page.

2

3. Save the project by pressing Ctrl + S.

4. In the toolbar, change the Vel. (velocity) and Acc. (acceleration) parameters to 5%.
5

. Right-click the project name in Resources and select Autoload Project.

1.4. Test Robot Connection 28
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1.4.2 Configure Settings in Mech-Center

1. Open Mech-Center and click on Deployment Settings.

2. Go to Robot Server, and make sure Use robot server is checked.

3. Check if the robot model displayed next to Robot type in Mech-Viz project matches the one in use.
4. Set the Robot IP address, and click Save.

1.4.3 Connect to Robot in Mech-Center

1. Click Connect Robot in the Toolbar.
2. The robot is successfully connected if:
- A message saying Robot: server connected to the robot shows up in the Log panel, and

+ Arobot icon with the robot model shows up in the Service Status panel.

1.4.4 Move the Robot

1. In Mech-Viz, click Sync Robot in the toolbar to synchronize the pose of the real robot to the simulated
robot. Then, click Sync Robot again to disable the synchronization.

2. Click the Robot tab in the lower right, and change the joint position of J1 slightly (for example, from
0° to 3°). The simulated robot will move accordingly.

3. Click Move real robot, the real robot should move accordingly.

Attention: When moving the robot, please pay attention to safety hazards. In the case of an emer-
gency, press the emergency stop button on the teach pendant!

1.4. Test Robot Connection 29
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TWO

2.1 Program Module

FANUC PROGRAM DESCRIPTION

Program  Mod- | Description

ules

mm_relay background program used to receive Robserver data

mm_state background program used to send data of robot pose, signal, and status
mm_movesm foreground program used to guide the robot to move

mm_moveid background program used to write the data received by mm_relay to the register
mm_run automatically run the foreground and background program after running this mod-

ule

mm_struct_h

defined struct data

2.2 Occupied Registers

Register

Description

MOVE_SPD_REG | 180

integer register: motion velocity (in %)

MOVE_CNT_REG | 181

integer register: motion termination (in %)

MOVE_TYP_REG | 182

indicate the move type J or L

MOVL_RG_SPD 183

move L velocity

RI_C_BRANCH 184

mm control branch

Position Register

Description

MOVE_PREG [ 80

position register for current point

30
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2.3 Occupied FLAGs

FLAG Description
F_MSM_RDY 180 | ready signal flag
F_MSM_DRDY | 181 | data ready signal flag
F_TK_CTRL 182 | takes control flag
RI_LMM_LOCK 183 | trajectory lock flag
R_STOP_MOVE | 190 | stop move flag
F_STOP_CLR 191 | clear data flag

2.3. Occupied FLAGs

31
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