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Process



Step 1: Turn on the switches for both controllers. On each controller on the stand, there is a switch on
the left side

Step 2: Turn on the Power Supply on the top of the stand. This includes both turning on the switch, as

well as pressing the “on” button

Step 3: Plug the Ethernet hub into the wall




Step 4: Enter the robotic cell and load the ramp

Step 5: Open the Arduino program. Once in, go to the Tools section and open the Serial Monitor




Step 6: Plug in the extension cord, so that the Arduino and controller are both on

Step 7: Plug the blue Ethernet cord into the Arduino, and the USB to mini-USB cord into the computer
with the Arduino program

Step 8: Upload the program onto the Arduino, looking at the Serial Monitor.
The desired output is shown to the right. If it says it is disconnected, try again.

If there is trouble, try scanning something immediately after uploading the
program.

Step 9: Going out of the cell, on the controller stand, ensure the switches are set to Auto




Step 10: Plug the air hose in so the pneumatic grippers work

Step 11: Each controller has a speed setting on the top right, clicking this will open a window with a
percentage. Set the speed you would like to run the program (less than 40% suggested). To set the
speed, you can either click the boxes at the bottom of the screen if one of those speeds is desired, or

you can adjust using the scroll wheel on the right side of the controller. Do this for both controllers.
Press Cancel to go back to the main screen.

the robot speed.
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Step 12: On each controller is a button on the bottom left of the screen called Program. Click it, then
scroll down almost all the way down the list until you find the programs final_cap1 (Robot 1) and
final_cap2 (Robot 2). Make sure the key is turned all the way to the left for AUTO.
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Step 13: In order to begin the process, the motor needs to be turned on. This is to the right of the key
set to AUTO. To turn the motor on, click the button labeled “Motor”.

Step 14: While highlighting the programs mentioned, click the Start button on the bottom right
part of the screen. A window will pop up asking if the program should run in a single-cycle or if
it should be continuous. The single-cycle will already be selected, and this is the desired
selection. Clicking OK on the controller will start the program. Start the program at the same
time on each controller to ensure the communication between the two happens.
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Step 15: After Step 14, users need to keep their hand on the red circle button that is located in
the top right corner as shown below in the picture. Users need to watch the robot arms to
make certain no collisions take place. The benefit from this red circle button is to stop the robot
arms if there are any wrong movements or the arms accidentally crash into anything around
the cell. This red circle button is an emergency stop.

If users need to use the Emergency Button, they have to push this button directly down into the
controller direction.

(On the back of controller is a button too, which is used for manual mode or manual calibration.
The operator must hold it with a normal force in order to move the robot manually.)

After solving the problems and before running the robot arm again, users have to spin the
emergency stop in the right direction as shown in the arrows that are on the button’s surface,
as shown below. The button will automatically jump upward after spinning.




Troubleshooting



For certain reasons, the program does not work properly, so users need to follow the
next steps very carefully:

Step 1: Turn the controller in the right direction to be on the Manual Mode as shown below.

Step 2: Press Cancel until there is a blue screen as shown in Step 3, to make sure the main
screen is shown.

Step 3: Press the program button located in the bottom left of the screen as shown.

stroller backup battery

Yision 10

Step 4: After pressing the Program Icon, it will show a list of programs. For example, we use the
(Final_ cap1).

Select the Final_capl as shown below and press at (Config) to compile the program file.
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Step 5: A small menu will appear as shown below. Press (OK).

Step 6: Program will ask the users to make sure they want to compile. Pressing (OK) again, it
will upload the file as shown down.

The user will find the Final_capl file at the very end of the program menu list with comment
(disable), shown below.

Step 8: Redo steps 3 through 6 to activate the Final_cap1 file. It will show the comment
(enable) which means the program is now ready to work.

In this moment, users have to follow the steps 12 through 14 in the process part of this user
manual.
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(DISABLE) (ENABLE)

NOTE:

1-Using the robots for a long time (more than about 30 min), problems may sometimes occur
when they don’t communicate with each other. Robot 1 will do its task but unfortunately, the
signal does not send to Robot 2. So, users have to power down each device. Turning the devices
ON should make the robots run smoothly again.

2- If the Gripper does not work, user have to check the air hoses, or the wire connect that is
located in the back of RC7 CONTROLLER and they need to be connected as shown below in the
middle picture. The (blue & green) and red wire connect with the positive side of the POWER
SUPPLY DEVICE. The red that comes from the controller, and black wire connect directly to the
grand wire of the POWER SUPPLY DEVICE. (ALSO, check the on/off switch and blue button
on/off) of the power supply.




Controller
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Chapter 1
General Information about RC7M Controller

The RCTM controller s avaidable n several models which differ in detaled
specifications to matth robot models.

Controller Model Name on Nameplate

The model name of he controller is printed on he nameplate attached 10 the rear side
of he controller as shown below. The model name is coded as sted below.

Coding of Controller Model Name

RCTM-VSG 6 BA_-BP

(a) ®) © (@ (e N ©
Code .
Position sample Denotes: Coding
(a) VSG |Robot model name VMG: VM-G series, VSG: VS-G seres,

VPG VP-G series, HMG: HM-G senes,
HSG: HS-G series, XRG: XR-G seres

®) 6 No. of controllable axes | 4:4 axes, 56:5or 6 axes, 6:6 axes
«©) 8 Engneering symbal 1 ‘ B: Encoder B
C: Encoder C
@ A Engneering symbol 2 A 24V brake
(e) Engneering symbal 3 Blank: 200 VAC power

A 100 VAC power

U

Contoller type (Note)

Blank: Standard type

B Global type (with safety board)
C: Global type (with safety box)
D: UL-Usted (with safety board)
E UL-Uisted( with safety box)

@

1O ype

Blank or N: NPN VO
P PNP 1O

(Note) For he differences between he gobal and standard types, see the next page.
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The global type of the rabot contoller has either a safety board or safety box which the
standard type has not. Described below are the functional differences between the

O fe ] l§ ﬂm’:ﬂ

i IF .
Cuhl]
S “l.-

SAFETY BOX unfvm
(Owty bor ot type it safety bow ) (Ondy bor grotest type wi satety toard)

g n—

A

| 1] Deadman switch function (Enable switch function)

The global type controls the deadman switch provided on the feach pendant or
min-pendant in a parfally different way than the standard type does. When reading the

instruction manuals that are prepared for the standard type, be carefu with the
folowing differences.

(1) Location of deadman switches (enable switches) on the teach pendant and mini-pendant

(2) Difference in deadman switch operation

The table below ksts the functional differences of the teach pendant and mini-pendant
between the global and standard types in Manual mode and Teach check mode.

Sandard type
S-Sy (Gescribed in the ms¥ uction manuals) |

(1) Uniess the deadman switch is held down, you
can paither operate the robot 0or tum he molor
pawer ON.

(1) Unless the deadman switch is held down, you
cannot operate the robot, but you can tum he
mator power ON,

(2) When the robot is iIn operation, releasing the
deadman switch will s0p not only the robot but
also um the motor power OFF,

(2) When the robot is In operation, releasing the
deadman switch will s10p the robot but not fum
he moter power OFF (servo lock),
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| 2] "“Single point of control™ function
The global type of the robot controller supports the “single point of contol” function,
while other types do not.
(1) Single point of control
The “single point of contral® functon, which is one of the robot safety functions, limits
the robot control sources (command sources) to only one. This function is specified by
the parameter “Single point of control” that imits the contral 1o ether “Intemnal Aub” or
“External Auto” limited mode.

@ Internal Auto imited mode
The "Auto mode” is imited © the “Intemnal Au” imited mode in which a program start
can be Friggered from he each pendant, but canmnot from extermal equipment.

® External Auto imited mode

The "Auto mode” is imited b the “External Auto” imited mode in which a program start
can be Figgered from external equipment, but cannot from the teach pendant.

Note: In this mode, he teach pendant operation panel edior Panel Designer” camnot
be used n Exernal Aub.

(2) Setting the InternalExtemal Auto Limied Mode Parameters

Using the teach pendant, set he parameters with the following access.

Note 1: The “Internal Auto Limited Mode” is the factory default.

Note 2: The global type displays letter “A” following the robot type on the teach pendant
sareen.

Access: [Top screen}—{F4 VO}—{F6 Aux. }—{F1 Set HW}—{F3 Jump To}—"31"

In Ver. 2.3 or later:
Access: [Top screen}—{F4 VO}—{F6 Aux }—{F4 hVEx]

A" displayed

Seling on he VO Hardware Selings™ window Seling on the “Singe of control™ window
(Ver. 2.3 or ister)



1.2 Names of the Controller Components

1.2.1  Controller Components
The following figures show the names of the robot controller components.

Connector No. Name
CN1 RS-232C Serial nterface connector
cNe uss USB connector (2 ines)
CN3 PENDANT Teach pendart comecior
Ccne LAN Ethemet connector
CNS Min VO Userksystem 1O connecior
CNS INPUT AC Power supply connecior
CN7 MOTOR Motoriencoder Comecion
CNe HAND V¥O Hand VO connectar
CN10 SAFETY VO Safety VO connectar

fonly on he gbbal type)

Names of RCTM Robot Controller
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1.2.2  Warning and Caution Labels

The robot unit has waming and caution labels pasted as shown below. They alert
e user to he dangers of he areas on which hey are pasted. Be sure b observe
he nstructons printed on those labels.
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Waming and Caution Labels on the Robot Controller

Wamning and caution labels on the controller

Contents

Waming label 1

(For mantenance of the controller)
Risk of electical shock.
Never open the controller cover when the power is ON.

Never touch the insde of he controller for at least 3
minutes even after tuming the power OFF and
disconnecing he power cable.

(For controller power switch)

Risk of injury.

Be sure 10 perform lockouttagout before staring
senvicing.

Tuming the power ON move he arm, Causing Injunes
f a person -Mlhomzoty!m

(For cooling fans)

Risk of inury.

Donot insert ingers, sticks or other foreign objects
through he openings.

The controller is not d ed 10 be dust-, splash-, or
explosion-proof. Bdm.?n'munmbwh
user's manual.

Do not put anything on the controller or apply any impact
orshockiot

Whmmg-\ammdpowlm nevera the
voho not specified. Doing 50 can result in a controller

Caution label
OFFROMEIMIZONL B &,
Do not turn on within 6sec
after switch OFF.

After uming the power switch OFF, do nottum it ON for at
least six seconds.
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1.3 Controller Specifications

| 1] Specifications
The table below lists the robot contralier specifications.

RC7M Robot Controller Specifications

Rem
Robat series VMG series | VSG seres | VP.G senves LﬂOmL‘Ow x:c.:.a :::;
WG VSG- we HMG HSG XYCG xR
Mods m’ Grov. o Gono.nn EMevn. o Lewn.nn FOTT Lovnan 43 G*
Controlable axes 6 anes 5 or 6 sues 4 aes
Conrol system PTP. CP Jdimensional inear. 3 dimensional crculs
Orive system Al axes. Fulldigls AC sevo
Language used DENSO rabot language (corfaming b SLIM)
Memary capacty 325 MB jequivalent 1 10.000 steps. 30,000 points)
1) Dwrectteaching 1) Remate teaching
1) Remate leaching
Teaching system 2) Remate teaching 2) Numerical input
f)iniutnpipan 3) Numescal rput DY)

Irput 8 user open panis ¢ 11 fxed system points
Mini 1O | Output 8 user cpen points ¢ 14 fxed system points
Stndard (Note: The gbbal type of e contoller canndt use system-fxed emergency skp VO )

vo Iput 8 ser open panis
[HAND YOI ot 8 fxed system ponts

SAFETY O Irput 6 fxed system ponts
fonly on gobal type) | Output 5 fxed system points

2boands | Irput 80 user open poinis

|w'°m Output 95 user open pants (addiSon possidle )
E boadds | Single
Irput 40 user open points
‘?’; {option) | Dowd Output 48 user open pants (addBon possble )
Master | irput 9024 ports (master) + 256 pants sBlave)
Save | Output 1024 poirts (master) + 256 pans Slave)
board Mass rput 9024 poirts
(optian) w:ilm
Input pants
Save | Ouput 256 panss
CCLnk -— .
Seand | Sewe wg:m
(optxan )
RS-222C. 1ne
Exterrnal communicaton | Ehemet 1 line
usse 2 ines (Supporing fash memory)
Extermion slots 3 (For optons boards)
Seif dagnows uncson Overrun, servo error, memory eror, Fput enoe, el
Timer function 0021 10 sec. §n units of 180 sec )
Error codes wil be oupultind on he extemal VO
Eror disglay Errar messages wil be disglayed in English on he leach pendant (ogion)

Errar codes will be displayed an the mini-pendant (gpton)

12 m (Ssndard 12 m (Standand ‘&."' ln.ﬂt.

Robat conteol Sandard 4m 6m, - Standard 4 m 6m, Standany. | andard
b meém,
Cattes PPN | ypespiash-groofiype) [12m typesplash poof type ) 12m

VO catie (cpSon) | 8 m. 15 m (for Mini ¥O. HAND VO. panalle 1O exiension baards. safety VO board)

Power cable Sm




Rem Specifications
Emvdronments condtions Temperatre 010 80°C
in apemton) Humidty. 90% RM or less (no conderns stion slowed ) AStude. 1.000m o less
VMG series Three-ghase 200 VAC -15% 1o 230 VAC +10%. S0/60 Mz 3.3 kVA

Three-ghase, 200 VAC -15% 10 230 VAC +10%, S0/60 Hz. 185 kVA

- Simgle-phase. 230 VAC -10% © 230 VAC +10%. 50'60 Mz 1.85 kVA

Three-ghase, 200 VAC -15% 10 230 VAC +10%, S0/60 Mz, 1 kVA
Simglephase, 230 VAC -10% 1 230 VAC +10%. 50/60 Mz, 1 kVA

100 VAC type | Singlephase. 100 VAC -10% 1 110 VAC +10% 50060 He. 1 kVA

WG [200 WAC type
P XY

Three-ghase, 200 VAC -15% 10 230 VAC +10%. S0/60 Mz 2 45 kVA

H

SO e Single phase. 230 VAC -10% i 230 VAC +10%. 5060 Mz 245 kVA
HSG Three-ghase, 200 VAC -15% 10 230 VAC +10%, 50/60 Mz, 1.8 kVA
S Single-phase, 230 VAC -10% 1 230 VAC +10%. 5060 Mz 1.8 kVA
XYC4G Three-ghase, 200 VAC -15% 1o 230 VAC +10%. 50060 Mz, 1.15 kVA
Singlephase. 230 VAC -10% © 230 VAC +10%. 5060 Mz, 1.15 kVA
XRG Three-ghase, 200 VAC -15% 10 230 VAC +10%. 50/60 Mz, 1.8 kVA
——— Single-phase, 230 VAC -10% 1 230 VAC +10%. 50r60 Hz. 1.8 kVA
Extend powe memuum-
o ooy A 24 VOC 110% shoud be supgiied fom exdend equpmen 421804521 Seling
sowce | ermal power A 26 VOC 210% shoud be supplied internally in he rabot | up Mini VO Power
source convdier . Supgly "

VMG series Apgrox 20A VS-G sedes Agprac. 11 A, VWG series Approx S A,

Rated output csrent HM-G series Approx 19 A, HS-G sedes Agprax 14A. XR-G series Approx.10A

With safely board. Campliant with safely category 3
Safety ctegory With safely box.  Camplant with salely calegory 4
(Only the contdlier with safety box is avalabie 1 the XYC-4G series of rabots )

Degree of grotecton P20

4-ads standard Yype. Agprax. 17 kg

6-ads standard fhype: Apprax 18 kg

Weght (Mass) 4-ads gobal hype, UL-Usted (w/ salely board). Agprox. 18 kg
6-ads gobal ype, UL-Usted (w/ salely board). Agprox 19 kg

4-ads gobal type, UL-Usted (w/ safety bax) Agprax. 21 kg

6-ads gobal type UL-Usted (w/safety bax) Agprax 22 kg

Note: When handiing the controlier, be sure 10 observe the fallowing.
Controller Handling Notes

AWARNING
- DO NOT touch fins. Their hot surfaces may cause severe bums.

- DO NOT insert fingers or foreign objects into openings. Doing so may cause

bodily injury.
- Before the controller cover and u:eudmcﬂn inside of the controller
for mai nce, be sure to tum off the power s h, disconnect the power

cable, and wait 3 minutes or more. This is for protecting you from electric shock.

- DO NOT connect or disconnect connectors to/from the controller when the AC
power or the 24 VOC power for 1O is being supplied. Doing so may cause
electric shock or controller failure.

A\ CAUTION IN INSTALLATION

« This controller is not designed to be dust-, splash-, or explosion-proof.

- Read operation manuals before installation.

- Donot:lmo-mnhoonlho controller or apply an impact or shock to the

r.

control
- Avoid mounting the controller in an environment where excessive vibration is
applied to the controller.

/A\CAUTION: The robot controller connectors are of a screw-ock type or ringdock
Lock the comnectors securely. If even one of the connectors is not loc
weak contact may resultt e-udng:n error.

Be sure to tum the robotc ler OFF

Mcmm‘c‘l:cmdlatho
power connector or motor connector. Otherwise, the i circuits of the
robot controller may be damaged.
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The outer dmensions of the robot controller are shown below.

| 2] Outer Dimensions
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Outer Dimensions of RCTM Robot Controller



1.4 Controller System Configuration

1.4.1  Internal Circuits of the Controller (Typical configuration)

The block diagram below shows the internal circults of the RC7M controller designed

for a 64ont robot.

C DC bus
P
sore
Harmess
vowre
£rgre boars
: ou'
| Oeiinader V¥
: . 1 Gate avay
Nose k\
-
g{! —— L Brane/
' - Encoder
- ' >
' :
RS -
Bresmar N 2 e
( I I |
INPUT AC rsaxac | | use | ["uw | [resoant]] Maso S
(Ons) ©NY) o) =) o)
ﬁ o o
Personas
perdant  (PLC sermors)

Block Diagram of he RCTM Controller
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1.42  Typical Robot System Configuration

The block diagram below shows a typical robot system configuration.

Robot unit
Connect the folowing
Motor ¥ nooder fommeey.
MOTOR (CNT) :
L ]
Teach pendant Uss (o) - u-uy‘.
PENDANT RCTM ' L
f ©9 o]  Robot controier "
' Ra———— RS222C (CN1)
4 Extension boards :
My poncant B BT + | Personst
Mirs VO ' Computer
L L I ) -
nc Power
source
[ | ‘ 24v)

prommty setchos ot

Robot System Configuration
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Arduino

ARDUINO

OoN

.
5
3 ax
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Step 1: See Steps 6 and 7 from the Process section

Step 2: If you want to change the speed of the conveyor, look at the Arduino coding section
placed in the portfolio of the project. Every row of the code is commented which gives the
possibility to change speed and functions.

Step 3: In case something happened and the wiring in the conveyor circuit box gets
disconnected, a wiring connection diagram is shown below.

Bare minimum : Arduino and HY-DIV268N-5A Stepper Driver

Compiled by Micro Robotics

USB cable power File : arduino_HY-DIV268N-5A pdf

: Arduino UNO Board

{ Important : Only use pins on the Arduino that
support PWM (~) Exampe pin 3,5,6,9,10,11

HY-DIV268N-5A

Model : 57TBYGH627
2NM  3A/PHASE

|
-

; Important to use common ground

24V 6A Q
®)

POWER SUPPLY

)

220V AC



Scanner
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Step 1: Using the DataMan program, the user is able to see if the barcode is read. This is
important due to the small range the barcode scanner can read, as well as the fact it is motion
sensing. In the picture below, on the left side (blue screen) is a visual of if the barcode is read.
The program knows exactly what type of barcode it is, as well as the string associated with it.
This string is shown on the right side of the picture, and will also determine the number of
times the barcode is read.

[ B . = R A

WS DT &~
(- N

-
NEOE

Step 2: For technical specifications see the Scanner technical book COGNEX Dataman 260
series, placed in the Robotic Manufacturing Cell project on the mindworks wikipage, under the
barcode scanner section.



