
A:\gN_CUD.BAS 4/L3/95
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"QN" Co!|[land Example
for

llitsubishi "8" Robot Controllers

The 'N" conmand will allow you to select the program name that you ;
have in your controller. The ',QN" comand wilh the progam nErme *
after it will inquire the controller for the Total Number of Used *
Steps, Used Nuuber of Positions and Used Number of Counters. *

N9 = selects plogrErm nunber 9, QN9 = inquires for information ;
N " PUT_PAI{" = selects proglam PUT_PAM
QN "PUT_PAM' = inquires for information

Date :  4 l  13 /95

'llust have a space before the QN Comnand to work

Selection using ( 0-9 ) lilrrrnhE3s \ras -- " t AS

+ 'Pu l_PAun +  CERS(34)  ' cER$(34)=  the  "
l+ "Pur_PAM"+CERS(34)

Selection using (Alpha Characters ) was -- "t AS

t * * * * * * * * * * * i f * i l * * * t l r l * * * i l * * * * * * * * * * * * * * * * * r t * * * * * * l t * * * * * i ! * * t t * * * * * * r t * * * i t * ! t * * * * *

CLOSE
OPEN "COM2:9600 ,N ,8 ,1 ,CS60000 ,DS60000 ,CDo"  FOR RANDOM AS #2

.  * *  *  *  *  ! t  *  *  *  *  *  ! t  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * *  *  *  *  *  *  *  *  *  *  *  i  *  *  *  *  *  *  * *  *  *  *  *  * *  t  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *

cLs
PRINT *2 ,  "N9"
PRINT *2, "  QrnS"
LINE INPIIT #2, AS
LOCATE 15, 10: PRINT "1ST

RrNT #2 ,  ' l l "  +  cERs(34 )
PRrNT *2, , '  ON" + C8RS(3A
LINE INPIN #2, AS
LOCATE 17, 10: PRINT "2ND

END

t * * * * * * * * * * * * * * * * * * i * * * * * * * * t * * * * * * * * * * * i * * i * * * * * * * * * * * t * * * i * * * * * * * * * * * * * * * *
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CAUTIO}i!
(TEACHTNG BOX CONNECTION/DTSCONNECTTON)

fhe following shows the corrigenda about ttre procedure of how to connect and disconnect the
teaching box (T.B.) during power on. We kindly ask the user to refe r to this infornation when
reading the corresponding parts of the user's manual and tie reference manual.

WHEN DISCONMCT ING: Incorrect opration will cause an emergency sf@ s tate.
(1) Set the 'ENBL/DISABLE' switch of the T.B. to the 'DISABLE' side.
(2) Loosen the fixing screws of the T.B. connector with holding it firmly by hand.
(3) Push and lock down the EMG. CANCEL switch on the front panel. (Concave state) Confirm

that the LED of the switch starts blinking
(4) Disconnect the connector quickly within five seconds from the start of blinking. The LED

turns off when cornpleted correctly.

WHEN CONNECTING: Incorrect operation will cause an emergency stop state
(1) Set the 'ENBL/DISABLE' switch of rhe T.B. to the 'DISABLE' side.
(2) Connect the T.B. connector. Confirm th at the LED of tJre switch starts blinking.
(3) Push and release up the EMG. CANCEL switch. (Convex state) This must be done within five

seconds from ttte connection of the T.B.. The LED turns on when connected correctly.
14) Fix the connector of the T3. with a set of screws firrnly-

IO RESET THE EMERGENCY STOP STATE
(1) Release up the EMG. CANCEL switch. (Convex state)
(2) Ser the 'ENBL,/DISABLE switch of the TB. to the 'ENBL'side.

(3) Push the ALARM RESET key of the T.B_

CAUTIONI:
THE EMERGENCY SW]TCH OF TI{E T.B. REMAiNS DISABLED WHEN THE'EMG. CANCEL'

SWITCH IS PUSHED DOWN. THE INITIATION OF THE PROGRAM FROM OTHER EQUIPMENT
THAN T.B. IS EFFECTIVE WHEN THE'ENBL/DISABLE'SWITCH IS SET TO THE DISABLE
SIDE ,_/-

'ENBL/DISABLE' 
switch

EMG. CANCEL switch.

I E:jig

TJE! t/ E@U]



NOTE TO THE USER

TO ASSURE SAFETY IN DESIGN AND
CONSTRUCTION OF ROBOT SYSTEM , READ
'SAFEW MANUAL' FIRST.

.  NO PART OF THIS PRINT MAY BE REPRODUCED IN ANY FORM
WITHOUT PERMISSION.

.  THIS PRINT IS  SUBJECT TO CHANGE WITHOUT NOTICE,

.  ALTHOUGH WE HAVE DONE OUR UTMOST TO ENSURE THE
ACCURACY OF THIS MANUAL,  IF  YOU NOTICE ANY ERRORS.
PLEASE CONTACT US.

copyRtcHT (c) 1994 M|TSUBtSHt ELECTRTC CORPORATTON



Introduction
Thank you very much lor purchasing a Mitsubishi "super E series" industrial robot. This
instruction manual explains items that are not covered in the User,s manual. such as how
to install and handle optional equipment, how to use the MoVEMASTER commands, and
what the commands are about. Before you begin operating the robot, make sure you read
this manual thoroughly, and do not attempt to operate it until you have completely
understood all of the contents in this manual. The written material in this manual is
compatible with the software versions shown below:'Controller: Ver. 83
Teaching Box: Ver. 82



<How to use the various manuals and what each of them contains>

This product comes with 4 difterent manuals. You can find belowthe contents and purpose
ol each of these manuals. Use them according to their applications. Since the manuals
were designed to apply to all models, any ditferences in the specifications from model to
model will be noted.

The Salety Manual explains common safety precautions and caution items related
to the usage of the robots, the system designs, and the fabrication of the robots, so
that the safety of all the workers connected to the robot can be protected.

The Specifications Manual is valid tor the entire E series. lt explains standard spec-
ifications, special tactory shipment specifications, option configuratiors, and main-
tenan@ components. lt also explains safety and technical precautions when set-
ting up the robot.

The User's Manual explains everything from unpacking, installation, and salety
precautions for using the robot, to cabling, origin setting, and basic operations. lt
also explains the basic ways to use the "teaching playback method," one of the
operating methods.

The Reference manual explains options installations and handling metfrods not
@vered in the User's Manual, specifications of structural equipment, the teaching
playback and the Movemaster command operating methods, commands, @nnec-
tions to l/O equipment, tooling specifications, and maintenance and inspection. ln
the appendix, you can find lists of commands, parameteF, and alarms, and some
sample programs.

(Outline of the contents of each of the manuals)
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Contents Specincdion Useis Relerence
Manual Manual Manual

*Standard specilications, special factory shipment specif ica-
tions. and maintenance Darts*Specifications and types of options
'Safety and technical precautions for setting up the robot

o
o
o

'Safety precautions during usage r-)
'Unpacking the product, installation, setting the origin, and ^
other setup operations '\-.'
'Basic operations using the teaching playback method C
-lnstallation and handling of optional equipment a'Detailed specifications for configuration machinery -'Applicatiors ol the teaching playback method and the Move-
master @mmand method O
'Explanation of commands O*Connections to l/O devices, tooling specifications, and main- r-\
tenance and insoection
' Sample programs and lisls of commands, parameters, and
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Chapter 1 : Handling the robot
This chapter explains handling procedures and usage points for optional equipment
not covered in the User's Manual.

1.1 Handling the robot
This chapter explains how to install the optional equipment

1.1.1 lnstal l ing the 4E-HM01 motor-operated hand
For details on how to install the motor-operated hand, refer to section 3.8 " Installing
the motor-operated hand" in the User's Manual.

1.1.2 Instal l ing the 4E-HP01/4E-HP01E pneumatic hand set
The configuration for lhe pneumatic hand set is shown in Fig. 1.1 and in Table 1.1

RV-E3J/RV-E3JM

RV-E2/RV-E2M

Fig. 1.1 Schematic diagram for the pneumatic hand set

Table 1 .'1 Conf iguration for the hand set

Number Part name Model Quantity Description

1 Pneumatic hand 1E-HP01/ 1 Hand input cable with pneumatic
1E-HP01E couDl ino

2 Pneumatic hand 2E-31HND/ 1 Interface board
interlace 2E-3|HNE

3 Solenoid valve set 1E-VD01/ 1 Comes with (2) M3x2S socket
1E-VD01E head botts

4 Hand curl tube 1E-ST0402C 1
(2 tubes per set)

5 Socket head bolts M5x16 4

6 Socket head bolts M3x12 4 Comes with spring washers

7 Adapter BU 144D697 1 This item is needed for instaltino
H01 (1) above.

l - I



1 .1.2.1 Instal l ing the 1E-HP01/1E-HP01 E pneumatic hand
Fig. 1.2 shows the method lor installing the pneumatic hand. The installation steps
are as follows :

(1) Use lour M5x16 hexagon socket head bolts to install the hand adapter (7) to the
main robot unit's mechanical interface.

(2) Uselour M3x12 hexagon socket head bolts (6) to install the pneumatic handtothe
hand adapter. Use Fig. 1.3 to f ind the where the ends of the cables should be
connected to the adapter.

(3) As shown in Fig. 1.2, connect the hand curl  tubes to coupling 1 and coupling 2,
which protrudes from the cover of the Jorearm. The opposite end of the tube
connected to coupling 1 should be attached to the hand's OPEN coupling, and the
opposite end of the tube connected to coupling 2 should be attached to the hand's
CLOSED coupling.

(4) As shown in Fig. 1 .2, connect the hand check cable, which is attached to the main
unit of lhe hand, to the connector GON1, which proirudes from the cover of the
lorearm. This comoletes the installation of the hand.

1 .1.2.2 Instal l ing the 1E-VD01 /1 E-VD01 E solenoid valve set
To instal l  the solenoid valve set, refer to section 1.1.3"lnstal l ing the solenoid valve
set" in this manual.

1.1.2.3 Instal l ing the 2E-31HND/2E-31HNE pneumatic hand interface
To install the pneumatic hand interface, refer to section 1.1 .4 "lnstalling the pneumaiic
hand interface" in this manual.

1 .1.2.4 Setting the parameters
For the pneumatic hand (1E-HP01/1 E-HP01 E) ,  the tool data is 1 07mm. Refer lo
section 2.6 "Other functions, (1 1) Parameter sett ings" in this manual and set the
value ol the XTL parameter to 107mm.

1.1.2.5 Open/close setting of lhe hand and settings for input signals
The connections for the optional pneumatic hand sensor, and the bit settings tor
input signals and for the hands open/close setting, are shown in Table 1.2. The hand
connector numbers have been assigned numbers from the connector pins located
at the end of the forearm. To make the bit settings lor the open/close setting of the
hand and for the input signals for hand you are preparing lor use, refer to chapter 4,
Fig. 4.3 "Hand circuit specilications" in the Specifications Manual.

Table 1.2 The hand's open/close setting and input signal settings

Hand check
connector
numbers

Signal

Setting pins tor the open/close
setting ot the hand

Open Half open Closed
Comments

General purpose
input 900 0(oN)

Corresponds to
hand 1General purpose

input 901

1 _ '

0(oN)



1.1.2.6 Confirming operability
(1) Operate the teaching box to confirm that the hand opens and closes.
(2) To operate the teaching box, refer to section 2.2.2 "How to operate the teaching

box" in this manual.
(3) lf the open/close settings are reversed, confirm the connection settings with Table

1 .3 and reset the settings.

A Caution
While operating the hand, depending on the pitch axis and the rol l  axis, the hand
curl- tube and the hand check cable can get entangled with the hand adapter and
forearm. In this case, lemporarily remove the hand, and reposition it lo its correctly
instal led posit ion, as shown in Fig. 1.3.

View from A

Fig. 1 .3 Position of correctly installed hand

Forearm

M3x12 bolts

C 5 hole

Mechanical inlertace

(4) Hand curl tub€

Fig- 1.2 How to instal l  the pneumatic hand

1-3



There is no mechanical stopper lor the roll axis. When installing the pneumatic hand,
il the servo is OFF, do not rotale the roll axis more by more than its operation range
(+/- 200 degrees) . lf you rotate it more than its operation range and turn ON the
servo, there may be an encoder alarm.

1.1.3 Instal l ing the 1E-VDO- solenoid valve set

1 .1 .3 .1  lns ta l l ing the lE-VD01 /1E-VD02so leno idva lveset fo r theRV-E2,RV-E3J
Fig. 'l.4 shows how to install the solenoid valve.
The installation method is as lollows:

(1) Remove the two (M3x6) screws in (2) and the two (M3x8) bolts in (3) , and
remove the shoulder cover (B) in (1) .

(2) Install the solenoid valve by faslening it with the two attached (M3x25) screws in
(5) to the screw holes in (4) onthetopof the plate otthe main robol unil.

(3) Connect one of the two (C 6) pneumatic hoses in section A --the one marked "AlR
lN"--tothe quick coupling (port P) in (9) of the solenoidvalve in (6) .Theprimary
air flow can now be supplied trom the pneumalic port at the base.

(4) Connect the hose marked "1" to port A (7) on the primary solenoid valve (6) .
Connect the hose marked "2" to port B (8) on the primary solenoid valve (6) .
lf you are using the double type valves (1E-VD02) , you need to do the tollowing:
Connect the hose marked "3" to port A (1 1 ) on the secondary solenoid valv (10) .
Connect the hose marked "4" to port B (12) on the secondary solenoid valv (10) .

(5) Remove the plugs extending from the forearm which are connected to connectors
GRl to GR4.
Connect the GR1 plug protruding from the primary solenoid valve (6) to the conne-
ctor GR1.
Connect the GR2 plug protruding from the primary solenoid valve (6) to the con-
nector G R2.
lf you are using double type valves (1E-VD02) ,
Connect the GR3 plug protruding lrom the secondary solenoid valve ('10) to the
connector GR3.
Connect the GR4 plug protruding from the secondary solenoid valve (10) to the
connector GR4.

(6) Whenyou have completedthe installation, reinstall the shoulder cover (B) in (1) to
its original position, and be careful nol to entangle the cables when you do so.

The connections after the installation appear as in Table 1.3. For single type valves,
hand 2 is not appl icable.

Table 1 .3A Solenoid valve ports and hoses : Connection table for couplings and hand
ports lor the RV-E2, RV-E3J

Hand
Forearm

Hand port coupling
numDer

Hose number Solenoid
valve port

OPEN
Hand 1 First set

CLOSE

OPEN
Hand  2

B

. A

CLOSE
Second set



Shoulder cover

Truss screw

(5) Flat head screnG

P
Y
i'/

soleno?d vatve

Detailed drawinq of
section A

Fig. 1.4A How to instal l  the solenoid valve for the RV-E2, RV-E3J
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1.1.3.2 lnstalling the 1E-VD01 /1E-VD02 solenoid valve tor the RV-E2M, RV-E3JM
Fig. 1.4B shows howio install the solenoid valve. The installation method is as follows:

(1) Remove the two (M3x6) screws in (2) and the two (M3x8) bolts in (3) , and femove
the shoulder cover (B) in (1) .

(2) Unfasten the two (M3x6) bolts in (1 | ) holding lhe battery cover in (10) , and remove
the cover.

(3) Disconnect the hand's output connector which is stored in the battery cover.
(4) Install the solenoid valve by fastening it with the two attached (M3x25) screws in

(5) tothe screw holes in (4) onthetopof the plate of the main robot unit.
(5) Connect one of the two (/ 6) pneumatic hoses in seotion A -the one marked "AlR

lN"-tothe quick coupling (port P) in (9) of the solenoid valve in (6) .The primary
air flow can now be supplied from the pneumatic port at the base.

(6) Gonnect the hose marked "1"to port A (7) on the primary solenoid valve (6) .
Connect the hose marked "2" to port B (8) on the primary solenoid valve (6) .
lf you are using the double type valves (1 E-VD02) , you need to do the following :
Connect the hose marked "3" to port A (1 1) on the secondary solenoid valve (10) .
Connect the hose marked "4" to port B (12) on the secondary solenoid valve (10)

(7) Remove the plugs extending from the forearm which are connected io connectors
GR'l to GR4.
Connect the GR1 plug protruding from the primary solenoid valve (6) to the

connector GR1 .
Connect the GR2 plug protruding from the primary solenoid valve (6) to the

connector G R2.
ll you are using double type valves (1 E-VD02) :
Connect the GR3 plug protruding from the secondary solenoid valve (10) to the
connector GR3.
Connect the GR4 plug protruding from the secondary solenoid valve (10) to the
connecior GR4.

(8) Store the newly attached connectors in the battery cover in (13) , and reinstall the
battery cover.

(9) Whenyou have completed the installation, reinstall the shoulder cover (B) in (1) to
ils original position, and be carelul not to entangle the cables when you do so.

The connections after the installation appear as in Table 1 .38. For single type valves,
hand 2 is not appl icable.

Table 1 .38 Solenoid valve ports and hoses : Connection table for couplings and hand
ports for the RV-E2M, RV-E3JM

FOrearm
Hand Hand port 

"oupritig 
Hose number S,olenoid

number ,alve port

OPEN 1
Hand 1

cLosE 2 B 
First set

OPEN 3
Hand 2

6

Spare

CLOSE 4
Second set



.._.--..1,
3l Socket head bolt

P
T
i-

t#ffi

Flat h€ad screws

PortA

..4
Port R

(9) PortP

(4) Plate

solenoid

Detailed drawino ot
section A

-LJ-l-
To the hand's
oulpul connec-
tors .4-ffr- Nole : Make sure to

d i s c o n n e c t  a l l  4
connectors leadino to
the  hand 's  ou t iu t
c o n n e c t o r s  w h e  n
using the pneumatic
hand.

For when
tne
double-
tyPe
solenoid
valve is
useo

:::-1i::ffi
Conne c l ions  lo r  sec t ion  A
w h e  n  u s i n g  l h e  m o t o r -

Connections for section A
when usin9 the pneumatic
nandd hand

Fig. 1.5 How to install the solenoid valve connectors
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(5)
(5)
(71
(8)
(s)

1.1.4 Instal l ing the 2E-31 HND/2E-31HNE pneumatic hand interface
Fig. 1.6 shows how to install the pneumatic hand interlace

('l) Turn OFF the controller power. Also, turn OFF the power source.
(2) After turning the power OFF, wait about 3 minutes for the charged parts to discharge.
(3) Remove the top cover ol the controller.
(4) Remove the two fixing screws {1) on the right-most slot on the back of the controller.

Remove the dust cover lor the expansion slot. (Store it away.)
Insert the pneumatic hand interface into the connector of the above-mentioned slot.
Fasten and secure the two fixing screws (1 ) .
Reinstall the top cover.
Turn ON the controller power.

lf the hand is attached, with the teaching box, use iog operations to confirm whether
the pneumatic hand can open and close.

1.1.5 Instal l ing the P6TB-TE teaching box
For the installation method, reler to chapter 3 "Preliminary preparations" in the User's
Manual.

1 .1.6 lnstalling the 2E-311O/2E-31 IOE parallel l/O interface
Fig. 1 .7 shows how to install the parallel l/O interface board.

{1) Turn OFF the conlroller power. Also, turn OFF the power source.
(2) After turning OFF the controller power, wait about 3 minutes for the charged parts to

discharge.
(3) Remove the top cover of the controller.
(4) Remove the two lixing screws (1) onlhe slotforthe parallel l/O interface board and

remove the blind caps (2) for the expansion slot. (Store it away.)
Remove the dust cover on the expansion slot's connector. {Store it away.)

(5) lnsert the parallel l/O interface board into the connector of the above-mentioned
slot. ODtion boards other than hand interface boards should be instal led in the
order of OPT2 and OPT3.

ACaution
Wait at least 3 minutes aftef
turning the power otl betore
rernoving the top panel. Don't
tum lhe power on until the top
panel has been instal led.
Other methods ol handling
may lead to elecfic shocks.



(6) Securely tighten the two fixing screws shown in {1) .
(7) lnstall the top cover of the controller.

A Caution
When you insert the l/O interface board, open up the hardware in the direction of the
anows, as shown in Fig. 1.7 so that you dont catch onto the hardware of the connector
Darl.

1 .1.7 lnstal l ing the rack adapler (Model type : 2E-RACK)
Fig. 1.8 shows the procedure for installing the rack adapter.

(1) Remove the three fixing screws (M4*8) on the left side of the front panel of lhe
controller.

(2) With the screws that are removed, attach the rack adapter lo the side of the controller.
(3) Do the right side in the same fashion. The rack adapters sre identical and can be

used for either the left or rioht sides.

A Caution
Wait at least 3 minutes atter
turning the power off before
remov ing  the  top  pane l .
Dont turn the power on until
t he  top  pane l  has  been
installed. Other meihods of
hand l ing  may  lead  to
electric shocks.

Connector

Fig. 1.7 Installation of parallel l/O interface (board)

Fig. 1.8 Procedure for instal l ing the rack adapter
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ACaution
Do not use the rack adapter as the sole means to support the controller (approx.
28kgf) . Use a side rail or use other such means to provide overall support lor the
controller.

1.1.8 Installing the RS-**-CBL personal computer cable
Fig. 1 .9 shows how to install the personal computer

(1) Conlirm that the personal computer cable is made for your personal computer.
(2) Attach the personal computer connector to the controller's RS-232C connector.
(3) Securely lasten the screws above and below the connector so that they will not

come off.
(4) Be careful about exposing the cables. Pulling strongly on the cables or bending

them excessively can damage the connectors or rupture the cables.

Fig.1 .9 How to install the personal computer



GS (Go Sub)

I Function I
Canies out subroutine beginning with the specified line number.

I Input Format I

GS Fline numberrl [, [<program name>!

[Term)
<Line number> Specity line number of subroutine in integer value.

1 S line number < 9999
<Program name> Specify program name ol subroutine in integer value or characters.

(Less than 8 characlers)
1< program nameS I (characters)
Possible letter used: Digit (0-9)

Character (A - Z)
Symbol ( !  @#,etc.)

lmpossible letter used : * +. .  , /  i  i  [+J' "
Special specification :When you specified only numeric value, the

program name is handled as number.
Need to enclose program name with ', ,' in
the case ol character used.

I Explanation I
(1) Allows the program to jump to the specified line of the specified program and execute

subroutine. The program returns lo the main program after executing the subroutine.
When you specified program number, returns to the main program by ED command
and when you specified only line number, returns by RT command.

(2) Use the RT command to terminate the subroutine existing in the same program.
Use the ED command to terminate ihe subroutine exisling in other program. 

-

(3) lf the specified line or the specilied program does not exist, alarm oicurs at the
time of GS execution.

(!) Wnen you omitted line number, executes the specified program lrom the top line.
(5) When you omitted line number and program name, nothing occurs .
(6) To call subroutines in other subroutines is called "nesting". Up to 9 nesting levels

are possible.

<The same program call> <Program to program call)
Prpgram 10 Prpgram 20

10 sP 15 10MO 5
:
:

50 GS 40 ,30
60MO 6

1000  ED : [

Prpgram

1O SP
:

40 MO

:
100

30
15

103b cs 2oo 'l-
40r 1 

l--
100 ED;END ED

MO3

F { l

3-31
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X In the above example of <The same program call>, executes the program from line
10 to 30, then calls the subroutine of line 200. When lhe RT command is executed in
the subroutine, the program returns to the main program and continues from line 40.
The program ends when the ED command is executed.

X Program can call other program from inside the program using GS command. In
the above example ot (Program to program call), executes the program lrom line 20
to 50, then calls the program 30. Executes the program from line 40 lo 'l00 and returns
to the main program, i.e., l ine 60 ol program 20. The program ends when the ED
command is executed.

I Sample program I (Movemaster command)
10 GS100

90 ED
100 Mo 11
110 MO 12
120 MO 13
130 RT

;Carry out subroutine beginning with l ine number 100.

; Ends program.
; Moves to posit ion 11.
; Moves to posit ion 12.
; Moves to position 13.
; Ends subroutine

Subroutine
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GT (Go To)

I Function J
Jumps to the specified line number unconditionally.

I Input Format I

GT <line number:

lterml
<Line number> Specify the line number to which the program jumps.

1 S line number < 9999

I Explanation I
(1) Causes the program io jump to the specified line number.
(2) lt the specified line number does not exist, alarm occurs at the time of GT execution.

I Sample program ) (Movemaster command)
10 MO 1 ; Moves to position 1 .
20 GT 'l 00 ; Jumps lo line 100 unconditionally.

100 MO 12 ; Moves to posit ion 12.
1 10 MO 15 ; Moves to posit ion 1 S.
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HE (Here)

I Function I
Delines the current coordinates as the specilied position.

( Input Format )

HE <posit ion numben

(terml
<Position numben Specify the position number to be registered.

6 S position number S 999
Registers the current position to the user-defined origin in case
of zero.

I Explanation )
(1) The coordinates of the current position are calculated on the basis of the currently

set tool length (see the TL command) . In the initial condition, ihe tool length is 123
mm, a point away from the hand mouniing surface toward the end ol the hand.

(2) lf a single number is assigned to two difterent positions, the one defined last takes
precedence with the former cleared.

(3) The open/close position ofthe hand and the structure flag data are also stored as
the position data.

(4) Alarm occurs ii the HE command is executed before the origin setting.
(5) When you specilied zero position number, current position data in loint coordinates

are delined to user-defined origin parameter UOG. In this case, you must change
the permission parameter HOE to permit the origin setting at first. After that, return
the permission parameter to the lormer value. (Does nol permit the setting.) The
above operation is effective only by direct command execulion.

( Sample proetram I (Movemaster command
1 0 MO 10 ; Moves to position 1 0.
20 DW 10,0,0 ; Moves to +X direction by 1 0 mm
30 HE 1' l  ;  Defines above location as posit ion 11.



HLT (Halt)

I Function I
Interrupts the motion of the robot and the operation ol the program.

( Input Format I

HLT

( Explanation I
(1) Interrupts the operation of the program and decelerales the robot to a stop. (lt

becomes the same condition that lhe external stop signal is input or the STOP switch
of the controller front panel is pushed.)

(2) To restart the program, push the START switch, input the starting signaling, or execute
the RN command. Program restarts from the next line of HLT command.

(3) ll the HLT command is directly executed from the personal computer during program
running, the program is interrupted and the robot stops with deceleration.

(4) The robot does not stop by the HLT command, however, during the execution of the
direct motion command.

I Sample program ) (Movemaster command)
10 MO 1 ; Moves to posit ion 1.
20 HLT ;Stops
30 MO 2 ; Moves to position 2.
40 ED ; Ends program.

The program restarts with START switch lrom line 30.
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HO (Home)

( Function I
Delines the current location and the attitude as origin point.

I Input Format I

HO [<origin setting approachr]

[terml
<Origin setting approach) Specify the method to set origin in integer value.

0 : Mechanical stopper origin
'l : Jig origin
2 : User-defined origin

I Explanation I
(1) Establishes the reference position lor origin setting.
(2) lt you have replaced the robot or changed the combination of robot and controller,

you must carry out origin sett ing again using this command. There is another
approach using teaching box to execute origin setting. See "1.2: origin setting" lor
detai l .

(3) Change the parameter HOE to permit origin setting at first, then execute the HO
command direct ly. When the origin sett ing is compleled, return the parameter to
the tormer value, otherwise the program can not be started.To find the change
operation, refer to section 2.6 "Other Functions (1 1) Setting the parameters" in this
Manual.

I Relating Parameters I
Permits the origin setting irom the command (HO) .
Parameter name HOE : Origin setting permission parameter

0 : Does not permit the use ol HO command. (Detault)
1 : Permits the use of HO command.

I Sampte program I (eestc)
10 oPEN" CoMl:E83" As #1 ;opensthe RS-232C communication f i le from the

personal computer in BASIC.
20 PRINT # 1," HO" ; Executes the "HO" command from the personal

computer.
30  END :Ends

RUN ;Run the BASIC program.



lC (lncrement Counter)

I Function I
Adds 1 to the value of the specified counter.

( Input Format I

lC (counter number>

lterm)
(Counter numberr Specify counter number in numeric value.

1 S .counter number S 99

I Explanation I
(1) Alarm occurs il the counter value exceeds 32767.
(2) Used to count the number of workpieces and job sequence and lo set ihe number oJ

grid point in the pallet.
(3) The contents ol the counter can be changed, compared, or read by the relevant

command.  (See SC.  DC.  CP.  CR.  CL.  AN.  OR.  XOcommands. )

I Sampte program I (Movemaster command)
10 SC 21,15 ; Sets value 15 to counter 21.
20 lC 21 ;Add 1 to ihe contenis of counter 21.
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lD (lnput Direct)

( Function )
Fetches data unconditionally from the external input and hand check input.

I Input Format I

lD [<input bit number)]

(terml
(lnput bit numberr Specify the bit number of input port in integer value.

Feiches data of 16 bits width including the specified bit.
0 < input bit number < 32767 (0 for defautt)

I Explanation I
(1) Fetches signals from the external equipment, e.9., programmable control ler,

unconditionally. The data trom the hand check input can be fetched by specifying
the 900th number to the input bit number.

(2) The fetched data is loaded into the internal register and is subsequenfly used for
compar ison,  b i t  tes l ,  e tc .  (See EO.  NE.  LG.  SM.  T  B commands. )

( Sample program I (Movemaster command)
100 lD ; Fetches the input data into the internal resister for

omparison.
1 10 EQ 1 00,1 30 ; lf the input data equals 1 00, then iumps to line number 1 30.
120 ED ; Else ends program.
130 MO 1 ; Moves to posit ion 1.
140 lD 100 ; Fetches the input data into the internal resister for

comparison. ( lnput signals 1 00 to 1 1S.)
150 TB +0,1 80 ; l l  the input bit  1 00 is ON, then jumps to l ine 1 80.'160  TB +5 ,200  ; l f the inpu tb i t l 05 isON, then jumps to t ine200 .
170 ED ; Else ends program.
1 80 MO 2 ; Moves to position 2.
190 ED ;Ends program.
200 MO 3 ; Moves to position 3.
210 ED ;Ends program.



[terml
<Channel number>

(Counter numberr

<Position number)

INP (lnput)

I Function I
The specified counter value, the coordinate value of the position number or the data
of the specified character string is received according to the PRN command. (Using
RS-232-C)

( Input Formai I

INP <channel numben, <counter number/position number/character string numberr
[, Fcontents selection)n

Specify the channel number opened by the OPN
command.
0 5 channel number S 2
Specity counter number.
1 5 counter number S 99
Specity posilion number.
1 S position number < 999

<Character string number) Specify character string number in numerical value

(Contents selection)

which $" is added to the head.
$1 5 character string number < $99
Select either counter or posit ion or character str ing
number corresponding to <Counter number/ posit ion
number/character string number).

0 : Counter number (Default)
1 : Position number
2 : character string number

I Explanation I
(1) This command receives the specif ied counter value, the coordinate value of the

position number or the data of the specified character string is received according
to the PRN command ihrough the RS-232-C port.

(2) The OPN command must be executed first to open the RS-232-C channel.
(3) It the counter number is omitted, the data will be read into the internal register. lf the

character string number is omitted, the data will be read into the character string
register. lf the position number is omitted, an alarm will occur during execution.

(4) The data is sent from an external device such as a personal computer using the
PRM command. The robot program will stop while the data is being red-

(5) The PRM command can be executed before the INP command while the program
is running. In that case, the sent PRM command data will be registered once, and
then will be led into the specified counter, position or character string when the tNP
command is executed.A max. ol 255 characters can be registered in the robot. lf
the PRM command is executed in succession and the number ol registered
characters exceeds 256 characters, the robot will be set to the "L" level based on
the RS-232-C ER {DRT) and RS (RTS) signal lines (DR (DSR) and CS (CTS)
signal lines on the personal computer side) . Temporarily stop the data transmission
lrom the personal computer during this time.

(6) lf there is an error in the data sent by the PRN command, an alarm will occur when
the INP command is executed.



I Sample program I (Movemaster command)
10 OPN 2,1 ;Opens the RS-232C port.
20 INP 2,1,O ; Reads the data of counter 1 from the RS-232C port.
30 INP 2,5,1 ; Reads the data of position 5 from the RS-232C port.
40 lC 1 ;Adds 1 to ihe contents of counter .1.
50 MO 5 ;Moves to position 5.
60 OPN 1,1 ; Opens the RS-232C port.
70 INP 1,$10,2 ;Reads the data of character string 10 from the RS-232C port.
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lP (lncrement Position)

I Function )
Moves the robot lo a predefined position with a position number grealer than the
current one. (Joint interpolation)

I lnput Format I

I Explanation I
(1) Moves the robot to a predelined position with a position number greater than, and

closest to, the current one. (See the DP command.)
(2) Alarm occurs if there is no predefined position which is greater in position number

than the current position.
(3) Even if an alarm occurs, the current position number still remains unchanged.

I Sample program I (Movemaster command)
10 MO 5 ; Moves to posit ion 5.
20 MO 4 ; Moves to position 4.
30 MO 3 ; Moves to position 3.
40 lP ; Moves to position 4.
50 lP ; Moves to position 5.

IP
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JRC (Joint rol l  change)

I Function I
Overwrites the current position by adding +/-360 degrees to the joint position of the
R-axis. This is done when you want to use shortcut control of the R-axis, or when you
want to use endless control.

I lnput lormat )

JRC( [+] 1/-1)

I Terms I
(+1) Adds 360 degrees to the current joint position on the R-axis.
(-1) Subtracts 360 degrees to the current joint position on the R-axis.

I Explanation I
(1)When you u'se this command, yau need to change the operation range of the R-

axisby +/-72O degrees beforehand. Setthe -J6 setting to -720 on the joint operation
range parameler JAR, and +J6 to 720. For information on how to change parameters,
refer to section 2.6 Other functions" under ('l 1 ) " Parameter settings." lf you set a
value that is mor than +/- 72O degrees, it could result in position slips.

(2)Even though the current coordinate value changes, the robot won't move.
(3)fl the joint coordinate value on the R-axis exceeds +/- 720 degrees, the current

coordinate value won't change, and the out-of-bounds alarm will be generated.
(4)ll you are using the RV-E2/E2M, and you want to move the R-axis by more than +/

- 180 degrees with this command, the move up to +/- 180 degrees should be by
ioint interpolation commands. ll you use linear interpolation commands or circular
interpolation commands, when you execute the program, alarms will be generated.
lf you are using RV-E3J /RV-E3JM, you don't have such a restriction.

(5)ll you use this command while doing continuous movements without acceleration/
decelerat ion (passing) ,  i t  wi l l  not be able to do continuous movements with
acceleration/deceleration. (Refer to CNT of the SP command)

(6)When the controller power is a disconnected state, if you move the R axis by more
than +/- 7 turns, the next time the power source is supplied, the position of R's axis
will slip. In this case, it is necessary to reset the origin for only the R-axis.
Reler to 3.9 "Setting the origin" in the Use/s Manual and 1.2 "Setting the origin" in
this manual, and reset the oriqin.

I Sample program )
10MO 1
20MO 2
30 JRC -1

40MO 1

(with Movemaster commands)
; Move to position 1 (R-axis is -150 degrees)
; Move to position 2 (R-axis is +170 degrees)
; Subtract 360 degrees from the current position on the

R-axis (R-axis is -190 degrees)
; Move to position 1
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LG (lf Larger)

( Function I
This compares the value of the internal regisler with a specified value. ll larger, the
program will jump. The character string register and the numbers of characters in a
specified character string are compared. lf the character string register is larger, the
program wil l  jump.

( Input Format I

LG <compared value/character string number>, <branching line numberr

(Terml
<Compared value> Specily the value compared with the internal register.

-32768 = Compared value (decimall < 32767
&8000 < Compared value (hexadecimal) S &7FFF

<Character string number) Specify character string number in numerical value
which "$" is added to the head.
$1 S character string number < $99

<Branching l ine numberr Specity the l ine number to which the program jumps
when the value of the internal register is larger than
compared value.
1 5 branching line number < 9999

I Explanation )
<When compared value is specified>
(1) Causes a iump to occur conditionally in accordance with the external input data or

the internal counter value.
(2) l f  the internal register value is larger than the compared value ( i .e.,  when the

condition is met) , the program iumps to the specified line. Otherwise (i.e., when
the condition is not met) , the program continues in sequence.

(3) A value can be loaded inlo the internal register by executing the input command
(See lD) for the external input data or by executing the compare counter command
(See CP) tor the counter data. Accordingly when you carry out conditional branching,
need lo execute either ofthe above commands beforehand.

(a )  The compared va lue  may be  de l ined e i ther  in  dec ima l  o r  hexadec imal .  A
hexadecimal value must be headed by "&".

<When character string number is specif ied>
(1 ) The conditions will jump depending on the data input from an external source or the

number of characters in a specified character string.
(2) lf the number of characters in the character string register is larger than lhe number

of characters in a specitied character string (when the conditions are established)
, the program will lump to lhe specified line number. lf the number is smaller (when
conditions are not established) , the next line will be executed. lf the specilied line
number is not registered, an alarm wil l  occur when jumping.

(3) By executing an INP command, the data input lrom an external devicewil l  besetin
the character string register. The details of the character string number will be set
by executing a CP command. Thus, when executing condition jumping, one of these
commands must be executed first.

?-A?



I Sample program ) (Movemaster command)
100 lD ;Fetches the data trom the external input port.
1 10 LG 1 00,1 30 ; l f  the input data is larger than 100, jumps to l ine 1 30.
120 ED ;Else program ends.
1 30 MO 1 ; Moves to position 1.
140 OPN 1,1 ;Opens the RS-232C port.
150 INP 1, ,2 ;Readsthe data of character string register from the RS-

232C port.
160 LG $5,200 ;Jumps to line 200 il the data length large than character

string number 5.
'.

200 ED ;Ends program.
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LR X (Line Read)

I Function I
Reads the program ol the specified line number. (Using RS-232C )

I Input Format I

LR [<l ine numberr]

[terml
(Line number) Specify the line number to be read.

0 S line number S gggg (lf omitted, reads the current line number
stopping)

I Explanation I
(1) Outputs the program of the specif ied l ine number (or the current stopping l ine

number) from the RS-232C port.
(2) The output format is ASCII coded as follows;

. It you specify the line number, Program content is read.

. lf you omit the line nurnber (or specify zero) -- Current stopping line number is
read.

(3) Because the terminator of the output data is carriage return (Hex.OD) , it is necessary
to handle serial data str ings up to hexadecimal 0D in receiving a message by a
personal computer. "LINE INPUT #" stalement is equivalent to this in BASIC.

(4) The hexadecimal 0D is read out when the specilied line has not been defined.
(5) lf an alarm takes place, you can confirm lhe line number in which the alarm occurs

by executing the LR command without line number.

I Sampte program I (enstc)
10 OPEN" COMI : E83" AS# ' l  ;  Opens the RS-232C communication f i le lrom

the personal computer in BASIC.
20 INPUT "Start l ine "; ;Enterthetop l ine number that you want to read.
30 INPUT "End line"; ;Enterthe last line number that you want to read.
40 FOR l=S TO E ;Repeatedly
50 PRINT # 1," LR" +STR$ (l) ;Transmit "LR" + "line number,, to the conlroller

side.
60 LINE INPUT # 1,A$ : Saves the received data to A $.
70 rFA$="" THENgo ; lt there is no data, jumps to line 90.
80 PRINT | ;  :  PRINT A$ ; Displays the data on the personal computer

screen.
; Repeats and iumps to l ine 40.

; Run ihe BASIC program.

90 NEXT
1OO END

RUN
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MA (Move Approach)

( Function I
Moves the hand tip to the added position. (Linear interpolation)

I lnput Format I

MA (position number (a) >, <position number (b) , [, [<O/C>I

[terml
<Position number (a) > Specify the position number to be added. [The reference

position)
<Position number (b) , Specify the position number to add. ffhe increments

Position)
I S position number (a) (b) = 999

(O/C) Specify open or close state of the hand.
O:  Hand open
C : Hand close

( Explanation I
(1) Moves tothe added position, i.e., the coordinates of positions (a) and (b) are added

to make the destination, although positions (a) and (b) remain unchanged after
executing the MA command. (See the SF command.)

(2) lf the open/close state of the hand has been specified, the robot moves after
executing lhe hand control command. ll it has not been specified, the hand state in
position (a) remains valid.

(3) ll the calculating results exceed the robot's operational space, alarm occurs before
the robot moves.

(4) Alarm also takes place if positions (a) and (b) have not been defined.
(5) The position of the hand tip is decided bythe tool length currently established.

I Sample program I (Movemaster command)
(1) RV-E2/RV-E2M

10 HE 1 ; Sets the current coordinates to position 1.
20 PD 5,0,0,30,0,0,0 ; Defines the Z coordinate of position 5 as 30 mm.
30 MA 1 ,5 ,O ;  Moves to  the  pos i t ion  tha t  on ly  Z  d i rec t ion  added to

coordinate value ol position 1 by 30 mm with the hand opened.

X Coordinates values of position 1 and position 5 do not change.

(2) RV-E3J/RV-E3JM
1 0 HE 1 ; Sets the current coordinates to position 1 .
20 PD 5,0,0,30,0,0 ; Defines the Z coordinate of position 5 as 30 mm.
30 MA 1 ,5 ,O ;Moves to  the  pos i t ion  tha t  on ly  Z  d i rec t ion  added to

coordinate value of position 1 by 30 mm with the hand opened.

X Coordinates values of position 1 and posilion 5 do not change.
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[rerm)
(Position number (a) >
<Position number (b) >

<o/c,

MC (Move Continuous))

I Function )
Moves the robot continuously through the predefined intermediate points between
two specified position numbers. (Linear interpolation)

I Input Format I

MC <position number (a) >, <position number (b) , [, [(o/Crn

Specify the top position number moving continuous.
Specity the lasl position number moving continuous.''l 3 position number (a) (b) < 999
I Position number (a) - posilion number {b) | < 99
Specify open or close state of the hand.
(lf omitted, the hand data of each position is valid.)

O: Hand open
C: Hand close

I Explanation I
(1) Moves the robot along the series of positions via (a) to (b) without acceleration and

deceleration. (Linear interpolation)
(2) Depending on whether position number of (a) is greater than that of (b) , or vice

versa, the robot moves through the intermediate points in descending or ascending
order. The robol decelerates to a stop as it reaches the end position.

(3) When the hand open/close setting has been done, hand control is executed before
the movement.

(4) Since the robot does not accelerate or decelerate during motion, alarm may occur
when the path involves a great change in direction of any of the joints at high speed.

(5) The speed of travel during l inear interpolat ion is determined by the SP or SD
command. (Hand tip at constant speed)

{6) Alarm occurs if specified positions (a) and (b) have not been delined br if the
difference between the position numbers (a) and (b) exceeds 99.

(7) Alarm also takes place during movement if the movement path goes beyond the
robot's operational space.

I Sample program ) (Movemaster command)
10 SP 10 ;Sets  speed to  10 .
20 MO 1 ; Moves to position 1 in joint interpolation.
30 MC 5,9 ; Moves continuously from position 5 to 9 in linear interpolation.

4) PositionT

Current position
X

(2) Position5

?-a7

(3) Position6

(1) Posit ionl (5) Posit iong

5) Position8



MJ (Move Joint)

( Function I
Turns each joint the specified angle from the current position. (Joint interpolation)

Input Format I

(Terml
<Each joint angle> Specify relaiive amount ol each joint turning from the current

posiiion.

I Explanation I
(1) The least increment of the turning angle is 0.01 degree, e.9., specify 15.02 for 1S.02

degree.
(2) The open/close state ol the hand does not change before and after the movement.

Alarm occurs before the ioint motion il any turning angle entry exceeds the robot's
operational space.

(3) The default turning angle is 0.
( ) The positive and negative directions of each joint ot motion are as follows;

RV-E2/RV-E2M RV-E3J/RV.E3JM

Wrist roll +
(Rolt) -

I
(1

\
J Pitch

l+

Shoulder

From the top view From the side view

( Sample program ) (Movemaster command)
(1) RV-E2/RV-E2M

10 MJ 90,0,0,0,0,0 ;Turns the waisl . ioint + 90
20 MJ 0,-30,0,0,0,0 ;Turns the shoulder loint -

(2) RV-E3J/RV-E3JM
10 MJ 90,0,0,0,0 ;Turns the waist ioint + 90
20 MJ 0,-30,0,0,0 ; Turns lhe shoulder joint -

a _ A 9

Wrist Ditch /
(Pir;h) +\

degrees.
30 degrees.

degrees.
30 degrees.

RV-E2/RV.E2M

[<waist joint angle>] , [<shoulder joint angle>] , [<elbow joint angle>] ,
[<twist joint angler] , [<pitch joint angle)] , [<roll joint angte>]

RV.E3J/RV-E3JM

MJ [<waist joint angle)] , [<shoulder joint angle>] , [<elbow joint angle)] ,
[<pitch joint angler] , [<roll joint angle>]



MO (Move)

I Function )
Moves the hand tip to the specified position. (Joint interpotation)

( Input Format I

MO <position number> [, kO/C,n

(Term)
<Position numben Specify the destination position number in integer value.

1 = position number 5 999
<O/C> Specify open or close state of the hand. (lf omitted, the hand

state of the position is valid)
O: Hand open
C: Hand close

( Exptanation I
(1) Moves the t ip of hand to the coordinates of the specif ied posit ion by loint

interpolation.The hand tip is decided by the tool length currently established.
(2) lf open/close state of the hand has been specified, the robot moves after execuling

the hand control command.
(3) lf it has not been specified, the delinition of the specified position is executed.
(4) Alarm takes place if the specilied position has not been predelined orthe movement

exceeds the robot's operational space-

I Sample program I (Movemaster command)
10 SP 10 ;Sets  speed to  10 .
20 MO 20,C ; Moves to position 20 with hand closed.
30 MO 30,O ; Moves to position 30 with hand opened.
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I
(1

MP (Move Position)

I Function I
Moves the tip of hand to a position whose coordinates (position and angle) have
been specified. (Joint interpolalion)
Input Format I

robot.

in XYZ

(R/L)

<A/B>

<N/F)

: Moves to the sDecified coordinates.
; Moves to the specified coordinates. (Structure
flags are also specif ied.)

RV-E2/RV.E2M

(terml
<X,Y,Z coordinater Specify the posit ion in XYZ coordinales (mm) of the

(Zero lor default)
(A, B,C turning angle, Speci iy the turning angle ol rol l  and pitch joints

coordinates (degree) of the robot. (Zero for default)
(RV-E2/RV-E2M only.)

<A, B turning angle> Specify the turning angle of rol l  and pitch joints in XYZ
coordinates (degree) ol the robot. (Zero for default)
(RV-E3J/RV-E3JM only.)
Specify the structure flag ot the robot. (Right or Left)

R: Right (Default)
L: Left

Specify the structure flag of the robot. (Above or BelowD
A : Above (Default)
B: Below /

Specify the structure flag of the robot. (Nonflip or Flip)
(RV-E2/RV-E2M only.)

N : Non f lip (Default)
F :  F l io

I Explanation I
(1) The least increment of the coordinate value is 0.01 mm or 0.0'l degree.
(2) lt the structure flag has not been specified, Right and Above flag is selected.
(3) lf the specified value exceeds the robot's operational space, alarm occurs at the

execution of the MO command.
(4) The open or close state of the hand remains the same before and afterthe movement.
(5) The position of hand tip is decided by the tool length currently established.

I Sample program ) (Movemaster command)
{1) RV-E2/RV-E2M

10 MP 400,0,300,0,0,0 ; Moves to the specif ied coordinates.
20 MP 200,200,500,0,0,0,R,A,N ; Moves to the specitied coordinates. (Structure

flags are also specif ied.)
(2) RV-E3J/RV-E3JM

10 MP 400,0,300,0,0
20 MP 200,200,500,0,0,R

1-5n

MP [< X coordinate valuer] , [< Y coordinate value>] ,
[< Z coordinate valuer] , [<A turn angler] , [<B turn angler] ,
[<Cturnangle>] t, [(R/Lr] t, t,A/B'l [, kN/Fm

RV-E3J/RV.E3JM

MP [( X coordinate value)] , [< Y coordinate valuer] ,
[< Z coordinate valuerl , [<A turn angle>] , [<B turn angle)] ,
t, t(R/L,l t, t<A/B,n



MPB (Move Playback)

I Function I
Moves to the specif ied posit ion with specif ied interpolation, specil ied speed,

- specified tim_er, and specified input and output signal.
I Input Format I

RV-Ez/RV-EzM

Iterml
<Speed>

<Timer>

(Output ON)

<Output OFF>

<lnput ON>

<lnput OFF>

<lnterpolation>

<X, Y, Z coordinate>

<A, B,C iurning angle

<A, B turning angle >

Specify the interpolation speed to the destination position.
0 S speed s 32767 (Joint interpolalion: %, Linear interpolation :
mm/s)
Set timer at the destination position after the movement.
05  t imer3  255
Set the output signal that turns ON.
0 = output ON (Hexadecimal) < & FFFF

1: Sett ing,0: Not sett ing
Set the output signal that turns OFF.
0S output OFF (Hexadecimal) < &FFFF

1 : Setting ,0 : Not setting
Se1 the input wailing signal that turns ON.
0 3 input ON (Hexadecimal) 5 & FFFF

1 : Setting,0 : Not setting
Set the input waiting signal that turns OFF.
0 S input OFF (Hexadecimal) S & FFFF

1 : Setting,O : Not setting
Specify the inlerpolation mode to the destination position.

Joint interpolation : 0 (Default)
Linear interDolation : 1
Circular interpolation : 2

Specify the location (mm) in XYZ coordinates of the robot.
(Zero tor default)

r Specify the turning angte around X (A) ,y (B) ,Z (C) axes
in XYZ coordinates (degree) oflhe robot. (0 for delault)
(RV-E2/RV-E2M only.)
Specify the turning angle around roll (A) , pitch (B) axes in
XYZ coordinates (degree) ofthe robot. (0 lor default)
(RV-E3J/RV-E3JM only.)

MPB [<speed>] , [<timer>j , [(output ONr] , [(output OFFI] , [<input ON>] ,
[<input OFFr] [, [<interpolationr] , [,X coordinater] , [<y coordinater]
[<Z coordinate>] , [<A turning angle)] , [(B turning angle'] ,
[<Cturningangle,] [, FR/L>] t, [( A/Br] [, t( N/Frm I, l(O/Cril

RV-E3J/RV-E3JM

[<speed>] , [<timen] , [(output ON>] , [<output OFF>] , [<input ON>] ,
ftinput OFF>I [, [(interpolation'l , [il coordinate>] , [<Y coordinater]
[<Z coordinale>l , [(A turning angle>] , [<B turning angler] ,
[, I(R/L,] I, [( A/B,n I, ko/c,il
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(R/L) Specify the structure ftag of the robot. (Right or Left)
R: Right (Defautt)
L: Left

Specily the structure flag of the robot. (Above or Below)
A : Above {Default)
B: Below

Specify the structure flag of the robot. (Nonflip or Flip)
(RV-E2/RV-E2M only.)

N : Nonflip (Default)
F :  F l ip

Specify open or close state of hand 1.
O : Hand 1 open (Default)
C:  Hand l  c lose

<A/B>

<N/Fr

.O/Ct

I Explanation I
(1) The leasl increment of the coordinale value is 0.01 mm or 0.01 degree (e.g., specify

20.01 for 20.01 mm) .
(2) Alarm occurs if the specitied coordinates exceed the robot,s operational space.
(3) The default structure flags are R (Right) , A (Above) , N (NonFlip) .
(4) The default coordinate value is zero.
(5) lf you set any condition of speed, limer, or input/output in the teaching playback

method, the MPB command is generated at each step .
(6) The input and output setting must be hexadecimal code headed with "&".
(7) lf the input/output signal is not set, the bit corresponding on the teaching box's

screen display wil l  be "-".
(8) The order that the condition data specified with this command is executed rs as

follows.
1) Interpolat ion method 2) Speed 3) Movement to target posit ion 4) Timer 5)
Signal output (including hand control) 6) Signal input wait
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MPC (Move Playback Continuous)

I Function I
Moves to the specified position with specified interpolation.

I Input Format I
(1) RV-E2/RV-E2M

MPC [<interpolation>] , t. X coordinate>l , [< Y coordinater] ,
[< Z coordinater] , kA turning angle>l , [<B turning angle>] ,
[<C turning angle>] [, FR/L,] [, [( A/B r] [, [< N/F r]ln t, t(O/C)n

(2) RV-E3J/RV-E3JM

MPC [<interpolation>1 , t, X coordinater] , [< Y coordinate>] ,
[< Z coordinate,j , t,A turning angle>] , [<B iurning angle>]
t, t(R/L'l t, t( A/B,lll [, [<O/Cr]l

[rerml
<lnterpolation> Specify the interpolation mode lo the destination position.

0: Joint interpolation (Delault)
1 : Linear interpolation
2 : Circular interpolation

<X,Y,Z coordinate> Specily the location (mm) in XYZ coordinates of the robot.
(0 for delault)

(A, B,C turning angle > Specify the turning angle around X (A) , Y (B) , Z (G) axes in
XYZ coordinates (degree) ofthe robot. (0 for delault)
(RV-E2/RV-E2M only.)

<A, B turning angle > Specily the turning angle around roll (A) , pitch (B) axes in XYZ
coordinaies (degree) ofthe robot. (0lor default)
(RV-E3J/RV-E3JM onty.)

<R/Lr Specify the structure tlag of the robot. (Right or Left)
R: Right (Default)
L: Left

<A/B> Specify the structure flag of the robot. (Above or Below)
A : Above (Default)
B: Below

<N/F) Specify the structure flag of the roboi. (Nontlip or Flip)
(RV-E2/RV-E2M only.)

N : Non llip (Default)
F :  F l ip

<O/C> Specify open or close state of the hand 1 .
O : Hand open (Defaull)
C : Hand close

( Explanation I
(1) The least increment oi the coordinate value is 0.01 mm or 0.01 degree (e.9. specify

20.01 for 20.01 mm) .
(2) Alarm occurs if the specilied coordinates exceed the robot's operational space.
(3) The default coordinate value is zero.
(4) Use the MPB command lf the setting of speed, timer, or inpuvoutput are needed.
(5) lf you do not set any condition of speed, timer, or inpul/output in the teaching playback

method, the MPC command is generated at each step.
(8) The order that the condition data specif ied with this command is executed is as lollows.

1) Interpolation method 2) Speed 3) Movement to larget position 4) Timer 5) Signal
output (including hand control) 6) Signal input wait
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MR (Move R)

I Function I
Moves the tip of hand through the predefined intermediate posit ions in circular
interpolation.

lterml
<Position number> Specify the positions on the circle.

<o/c,
1 < position number s 999
Specify open or close state of the hand. (lf omitted, the hand
state of the position is valid.)
O: Hand open
C : Hand close

( Explanation I
(1 ) Moves the tip of hand through specified positions from (a) via (b) to (c) drawing an

arc.
(2) The moving speed of circular interpolation is decided by the SP or SD command.

ffhe tip ot hand at constant speed.) Since the locus accuracy depends on the speed
of circulari nterpolation, set the moving speed lower if you need high accuracy.

(3) The open or close state of the hand does not change belore and after the movement.
(4) lf the starting position (a) is different lrom the current position, the robot moves to

the starting position by linear inlerpolation.
(5) lf the circular interpolation is interrupted by the stop signal and restarted by the start

signal, the robot moves the remaining arc. lf the tip of hand is kept away from the
stopping posit ion by JOG operation in the above case, lhe robot moves to the
stopping position by joint interpolation then moves lhe remaining arc.

(6) Alarm takes place if the specified position has not been predefined or exceeds the
robot's operational space. The robot moves by linear interpolation if three positions
(a) , (b) and (c) are located on a straight line or if two of three positions are the
same.

(7) lf the moving direction of each joint changes greatly at the beginning of circular
interpolation, alarm may occur. Set speed lower or set timer at the beginning in this
case.

(8) The drawing direction and the locus of the arc depend on the order of the specified
positions.

<ln the case of MR 1, 3, 5)

Position 3

Position 3

(Example 2)
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Position 5

(Example  1)

Position



I Sample program )
lOSP 8
20MO 1
30 MR 10,20,30

4OMS 3
50 ED

(Movemaster command)
; Set speed to 8.
; Moves to position 1 .
; Moves to position 10 by linear inlerpolation.
Moves the arc determined by position 10, 20, 30 by circular
interpolation.
; Moves to position 3 by linear interpolation.
; Ends program.

Position 'l

"'(

Position 20

Position 3Position 10

Current position

Position 30
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MRA (Move R A)

I Function I
Moves to the specified position in circular interpolation.

I Input Format )

MRA <position number, [, [(O/Crn

[terml
<Position number> Specify the destination position.

1 S oosition number S 999
<o/c, Specify open or close state ot the hand. (lf omitted, the hand

state of the position is valid.)
O:  Hand open
C : Hand close

I Explanation I
(1) Moves the t ip ol hand on the arc which is defined by the former and the latter

posit ions of the MRA commands. The t ip ol hand is decided by the tool length
currently established.

(2) lf the open or close staie ol the hand has been specilied, the robot moves atter
executing lhe hand control.

(3) Alarm takes place il the specified position has not been predefined.
(4) lf the MRA command does not conlinue more than three, it becomes similar to the

MC command. The following command, however, can be executed between the
MRA command.

SD, SP, TI, OVR, OB, OC, OD, GC, GO
(5) ll the execution of the MRA command is interrupted and the tip of hand is kept away

from the stopping position by JOG operation, the robot moves, when restarted, to
the stopping position by linear interpolation then moves the remaining arc.

I Sample program I (Movemaster command)
10 MRA 1,O ;Defines the arc with posit ions 1, 2, 3.

Moves to position 1 by linear interpolation.
; Moves to position 2 by circular interpolation.
; Moves to position 3 by circular interpolation.
;Timer 0.3 second.
;Moves to position 4 by circular interpolation.
;Moves to position 5 by circular inlerpolation.
; Ends program.

20 MRA 2,O
30 MRA 3,C
40Tt  3
50 MRA 4
60 MRA 5
70 ED

Position 2

MRA 4 _  1 . .
POSt On 5Current position Position 1

Position 3
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MS (Move Straight)

I runction I
Moves the tip of hand to the specified position. (Linear interpolation)

( lnput Format I

MS <position number> [, [<o/Crn

[Terml
<Position number> Specily the destination position number in integer value.

<o/c>
1 ( position number ( 999

Specity open or close state of hand. (lf omitted, the hand state of
the position is valid.)

O: Hand open
C : Hand close

I Explanation I
('l) Moves the tip ot hand to the specified position by linear interpolation.The tip ot the

hand is decided by the tool length currently established. (See the TL command.)
(2) Alarm occurs before or during movement if the destination or movement path goes

beyond the robot's operational space.
(3) ll the open or close state of the hand has been specified, the robot moves after

executing lhe hand control.
(4) The moving speed is decided by the SP or SD commands. (The tip of hand at

constant speed.)
(5) Use the MC command to move continuously through several positions by linear

interpolalion.

I Sample program I (Movemaster command)
1 0 SP 1 5 ; Sets speed to 15.
20 MO 1 ; Moves to position 'l by joint interpolation.
30 MS 5 ; Moves to position 5 by linear interpolation.
40 MS 6 ; Moves to position 6 by linear interpolation.
50 MS 7 ; Moves to position 7 by linear interpolation.
60 MS I ; Moves to position 8 by linear interpolation.
70 MS 5 ; Moves to position 5 by linear interpolation.

Position6

Currenl position
X

.t-c /

PositiohI
Position 5



MT (Move Tool)

I Function I
Moves lhe tip of hand to a position away trom the specilied position by lhe distance
as specified in the tool direction. (Joint interpolation)

I lnput Format I

MT <position number), [<travel distance>] t, ko/Crn

lterm)
<Position number> Specify the destination position number in integer value.

1 S position number s 999
<Travel distance> Specify the distance in tool direction from the specif ied

position to the destination point. (Zero tor default)
-3276.80 < travel distance < 3276.70
Specity open or close state of the hand. {ll omitted, the hand(O/C)
state of the position is valid.)

O: Hand open
C : Hand close

I Explanation )
(1) The least increment ot the distance is 0-01 mm.
(2) When the distance is positive, the tip of hand advances in the tool direction. When

the distance is negaiive, the tip of hand retracls in the tool direction.
(3) lf the open or close state of the hand has been specified, the robot moves alter

executing the hand control.
(4) Alarm occurs when the MT command is executed if the specified position has not

been predefined or il the destination exceeds the robot's operational space.

( Sample program ) (Movemaster command)
1 0 MT 1 ,-1 00 ; Moves to the point away from the position 'l by 100 mm.
20 MS 1 ; Moves to position 1.
30 MT 1 ,-1 00 ; Moves to the point away from the position 1 by 100 mm.

Current oosition

MT 1, -100
MT 1,- '100

, , , " ' {

3-5n
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MTS (Move Tool Straight)

I Function I
Moves lhe tip of hand to a position away from the specified position by the distance
as specilied in lhe tool direction. (Linear interpolation)

( Input Format I

ta
--- --- - -- -- -- -Utr--X current position

MTS <position number), [dravel distance>] [, t(O/CrX

[terml
<Position numben Specify ihe destination position number in integer value.

1 S position number S 999
(Travel distance) Specify the distance in tool direction from the speciiied

t"r"il.-"&,*!n?i,?i'$3,'"?[3?'i;l&.'r'r"'deraurt)
<O/Cr Specify open or close state of ihe hand. (ll omitted, the hand

state of the position is valid.)
O: Hand open
C : Hand close

I Explanation I
(1) The least increment of the distance is 0.01 mm.
(2) When the distance is positive, the tip of hand advances in the tool direction. When

the distance is negative, the tip ot hand retracts in the tool direction.
(3) lf the open or close state of the hand has been specified, lhe robot moves after

executing the hand control.
(4) Alarm occurs when the MT command is executed if the specified position has not

been predefined or if the destination exceeds the robot's operational space.
( Sample program I (Movemaster command)

10 MTS 1,-100,0 ; Moves to lhe poini away from lhe posit ion 1 by 100 mm with
hand opened. Moves straight.

20 MS 1 ; Moves to position 1.
30 MTS 1,-100,C ;Moves to the point away from the posit ion 1 by 100 mm with

hand closed. Moves straioht.

' . * {

MTS 1,-100,0

MTS 1 , -100,C
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N X (Number)

( Function I
Select the specified program.

I Input Format I

N <program name>

[rerm)
<Program name> Specity the robot program name. (Less than 8 characters)

Possible letter used : Digit (0-9)
Character (A - Z)
Symbol  ( !  @#,e tc )

lmposs ib le  le t te r  used:  *+ , .  , /  :  ;  :  ?  [Y ] '  "
Special specilication : When you specified only numeric value, is

handled for number.
Need to enclose program name with " "
in the case of character used.

I Explanation )
(1) Select the specilied program. The program selected here becomes an obiect of

the implementation, modification and operation. The program selected once remains
till other program number is selected afresh. (Even if the power turns OFF, the
program number remains unchanged.)

(2) You can confirm the current program number using the QN command lrom the
personal computer. (See the QN command.)

(3) Program 1 is selected at product line shipping.
(4) The following name is identified as the same.

An example : Handled as the same. 1 ,01 ,001 ,00000001 (Only numeric value)
Handled as not the same. 1,1 A, A0 _ 001 ( lncludes characters)

(5) The letters that controller can indicate to the LED are 0-9, A - Z (simplified) .

I sampte program ) (eestc)
1 0 OPEN " COM1 : E83" AS # 1 ; Opens the RS-232C communication file in

BASIC.
; Selects the program 10.
; lmplementation of program. (Line 10)
; lmplementation of program. (Line 20)
; lmplementation of program. (Line 30)
;Ends

20 PRINT #1, "  N10"
30 PRTNT #1, "  1o MO 1"
40 PRrNT #1,"  20 MS 2"
50 PRTNT #1,"  30 ED"
60 END



NE (lf Not Equal)

I Function I
This compares the value of the internal register with a specified value.
the program wil l  jump. The character string register and details of

- character string are compared. lf not equal, the program will jump.
I Input Format I

NE <compared value/character string number>, <branching line numberr

Iterml
<Compared value> Specify the value that the internal register compares

contents with.
-32768 < compared value (decimall < 32767
& 8000 = compared value (hexadecimal) S &7FFF

<Character string numben Specify character string number in numerical value

<Branching l ine number>

which "$" is added to the head.
$1 S character string number < $99
Specify the line number lo which the program jumps
when the comparison result is not equal.
1 S branching line pair = 9999

I Explanation I
(When compared value is specif iedr
(1) Causes a jump to occur conditionally in accordance with the external input data or

the internal counter value.
(2) lf the internal register value does not equal to the compared value (i.e. when the

condit ion is met) ,  the program jumps to the specif ied l ine. Otherwise ( i .e. when
the condition is not .met) , the program continues in sequence.

(3) A value can be loaded into the internal register by executing the input command
(See lD) lor the external input data or by executing the compare counter 6ommand
{See CP) for the counter data. Accordingly when you carry oul conditional branching,
need to execute either ofthe above commands beforehand.

(4 )  The compared va lue  may be  de f ined e i ther  in  dec ima l  o r  hexadec imal .  A
hexadecimal value must be headed by "&".

(When characler string number is specified>
(1) The conditions will jump depending on the data input from an external source or the

number of characters in a specified character string.
(2) lf the number ot characters in the character string register is not equal 10 the details

of a specified character string (when the conditions are established) , the program
will jump to the specified line number. lf not (when conditions are not established)
. the next line will be executed.

(3) By executing an INP command, the data input from an external device will be set in
the character string register. The details of the character string number will be set
by executing a CP command. Thus, when execuling condition jumping, one of these
commands musl be executed {irst.

(4) l f  the speci l ied l ine number is not registered, an alarm wil l  occur when jumping.

l f  not equal,
a specif ied
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( sample program I (Movemaster command)
10 tD
20 NE 80,100
30 ED
100 Mo 7
110 oPN 1,1
120 tNP1, ,2

130 NE $2,200

2OO ED

Fetches data from external input port.
Jumps to line 100 if the data does not equal 80.
Ends the program il above condition is not met.
Moves to position 7.
Opens the RS-232C port.
Reads the data of character string register from the RS-

232C port.
;Jumps to line 200 if the data not equals character string
number 2.

; Ends program.

a-At



NT (Nest)

I Function I
Carry out origin setting. fl-he robot moves to the user-defined origin.)

( Input Format I

I Explanation )
(1) The moving sequence of each joint is fixed belorehand. Origin setting of the shoulder,

the elbow and the twist joint is lirst executed, which is tollovyed by that of the waist,
the pitch, and the roll joint.
Note.) RV-E3J/RV-E3JM dont have the twist joint.

(2) lf the arm can inlerfere with the object surrounding the robot, use the teaching box
to move it to a sate location before origin setting.

(3) You can change the moving sequence of the origin setting by the parameter UNG,
and also can change the attitude bythe parameter UOG. The parameter UOG can
be set with the teaching box operation, too. (See section 1.2"Origin setting", and
the "HE" command.)

{4) The NT command is nol required in the usual operation.

I Retating Parameters I
The sequential order of user origin setting can be changed by the following parameter.
Parameter name UNG : Sequential order

2,1,1,1,2,2 {Default)
The attitude ol user origin setting can be changed by the lollowing parameter.
Parameter name UOG : User origin attitude (degree)

-160.00, -45.00, 50.00, -160.00, -120.00, -200.00
(Delault RV-E2/RV-E2M)

-160.00, -45.00, 0.00, 0.00, -120.00, -200.00
(Deiault RV-E3J/RV-E3JM)

To find the change operalion, refer to section 2.6 "Other Functions (1 1 ) Setting the
parameters" in this Manual.

I Sample program ) (Movemaster command)
1 0 NT ; Executes origin setiing.
20 MO 1 ; Moves to posit ion 1.
30 ED ;Ends program.
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NW X (New)

I Function )
Deletes the specilied program and position data.

I Input Format I

I Explanation )
(1) Deletes all positions and counters of the specified program. Common positions

(901-999) and common counters (91-99) , however, are not deleted.
(2) Origin setting, internal regisier, tool length, speed setting, pallet setting, and hand

setting remain unchanged even if the NW command is execuled.
(3) The NW command can not be executed in the program with line number. (Only

direct execution is possible.)

I Sampte program I 1anstc)
10 OPEN " COM1 : E83" AS #1 ;Opens the RS-232C communication f i le from the

personal computer in BASIC.
30 PRINT #1," Nw" ;Transmit command "NW"
60 END ;Ends program.

NW
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NX (Next)

( Function I
Specifies the range o.f a loop in a program executed by the RC command.

I Input Format I

I Explanation I
(1) Used in combination with the RC command to specifythe range of a loop in a program

execuled by the RC command.
(2) Alarm occurs ii there is no corresponding "RC" command specified.

I Sample program I
See the RC command.

NX
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OB (Output Bit)

I Function I
Sets the output state of the specified bit through an external output port.

( Input Format I

OB [<+7-r1 <bit numberr

[rerml
<+/-> Set ON or OFF state of the soecilied bit.

+ :  B i tON
- :  B i tOFF

<Bit numben Specify the bit number ot external output.
0 < bit number < 32767

I Explanation I
(1) Set "+" to switch on the specified bit and "-" to switch off the specitied bit.
(2) All bits other than the specilied one are not aftecled by this command. The output

state of the specilied bit is retained until a new setting is made by the OB or OD
command.

(3) lt you specify the special bit in the parameter OT1 -OT3 ol the external output, alarm
occurs because of the conJlict ol signals.

(4) For the pneumatic hand, you can specify open or close state ol hand 'l and 2 by the
OB command. Reler to the table below. (Ordinary, use the GC or GO command.)
For the motor-operated hand, these settings are not possible.

Nolice : GR1-GR4 shows connector number ol hand output cable in the robot arm.

GR1 GRz GR3 GR4
Hand Open/Close

OuFut bit 900 Output bit 901 Output bit 902 Ouput bit 903

Open (GO 0) oN OFF
Hand 1

Close (GC 0) OFF ON

Hand 2
Open (GO 1) - ON OFF

Close (GC 1) - OFF ON

( Sample program ) (Movemaster command)
1 0 OD &FFFF ; Turns the bits (0-15) of external output into ON entirely.
20 OB -10 ;Turns only bit  10 to OFF.
30 ED ;Ends program.



OC (Output Counter)

I Function I
Outputs the specified counter value unconditionally through the output port.

I Input Format I

OC <counter number) [, koutput bitr] [, kbit widthr]ll

Irerm)
<Counter number> Specify the counter number lo be oulput.

1 S counter number S 99
(Output bit number) Specily the reference bit number of output data

0 < bit number = 92762 (0 for default)
<Bit widthr Specity bit width of output data.

1 < bit width s 16 (16 for defautt)

I Explanation I
{1) Outputs the specified counter value unconditionally through the output port. The

output dala retains after that.
(2) Even if the OC command is executed, the value of the specified counter and the

internal register remain intact.
(3) You can specify the range of output signal by setting the bit width ol the OC command.

I sampte program I (Bnstc)
10 OPEN " COMI:E83" AS#1 ;Opensthe RS-232C communication f i le from the

personal computer in BASIC.
20 PRINT # 1," SC 5,&0008" ;Set value I to counter s
30 PRINT # 1," OC 5 " ;Outputs the value of the counter 5 unconditionallv

to output port.
40 END ; Ends program.
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OD (Output Direct)

I Function I
Outputs the specified data unconditionally through the output port.

( Input Format I

OD <outpul data> [, l(output bit number;] [, kbit widthr]n

(Terml
<Output data> Specified output data.

-32768 = output data (decimal) = 32767
& 8000 < orrtput data (hexadecimal) S & TFFF

<Output bit numberr Specify the reference bit number of output data.

<Bit widthr
0 < bit number = 32767 (0 for default)
Specify the bit width of output data.
1 < bit width < 16 (16lor default)

( Explanaiion I
('l ) Outputs a signal (parallel data) unconditionally through the output port to external

equipment such as a programmable controller. The output data retains after that.
(2) output data is defined ei lher in decimal or hexadecimal. The data defined in

hexadecimal must be headed by "&".
(3) For information on connections, see 4.1.2 "lnterfacing with external l/O equipment".
(4) You can specifythe range ol output signal by setting the bitvvidth of the OD command..
(5) lf you specity the special bit in the parameter OT1-OT3 of the external output, alarm

occurs because of the conflict of signals- (lf you want to reset output signal with
faclory default setting, execute "OD 0,0,13 " causing the output bit from 0 to 12 to
oFF.)

I Sample program I (Movemaster command) /
10 OD &FFFF ; Sets the output port ol 16 bits width lrom bit 0 to ON.
20 OD &FFFF,1 0 ; Sets the output port o{ 16 bits width from bit 1 0 to ON.
30 OD &FFFF,10,15 ;Sets the output port of 15 bits width from bit 10 to ON.
40 ED ;Ends program.



OG (Origin)

I Function I
Moves to lhe user-defined origin. (Joint interpolation)

I Input Format I

OG

I Explanation I
(1) Moves to lhe user-defined origin specif ied by the parameter UOG by joint

interpolalion.
(2) The attitude ol the robot, afler executing the OG command, is the same as the

attitude after executing the NT command. The parameter UOG, which defines the
moving sequence of origin setting, does not effect the OG command.

(3) The parameter UOG can be set with the teaching box operation, too.
(See section 1.2"Origin sett ing", and the "HE" command.)

I Relating Parameters I
The attitude of user origin setting can be changed by the fotlowing parameter.
Parameter name uoG '-i;.:[3l:i3.et',t!3loo, 

-., uo.oo, -120.00, -2oo.o0
(Deiault RV-E2/RV-E2M)

160.00, -45.00, 0.00, 0.00, -120.00, -200.00
(Detault RV-E3J/RV-E3JM)

I Sample program I (Movemaster command)
10 NT ;Executes the origin sett ing.
20 MO 2 ; Moves to position 2.
30 OG ; Moves to origin.
40 ED ; Ends program.
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OPN (open)

( Function I
Opens communication channel and specify input/output device.

I Input Format I

OPN <channel numberr, <device numben

[rerml
<Channel number, Specify inpuVoutput channel number.

0 S channel number S 2
<Device number> Specify inpuVoutput device number.

1 : Standard RS-232C
2: Standard RS-422

I Explanation I
(1) The corresponding relat ion of the channel number and input/output devices is

specified, and the channel is opened.
(2) Up to three channels can be opened simultaneously. However, multiple <channet

numbers) cannot be set in the same (input/output device numben.
(3) The counter, position and character string data can be read in with the lNp command.

I Sample program ) (Movemaster command)
;The standard RS-232-C is opened.

(Channel number 1 is assigned.)
;The position data is read trom RS-232-C.
; The counter data is read from RS-232-C.
; The character string data is read from RS-232-C.

10  oPN 1 ,1

20  INP 1 ,1 ,1
30  tNP 1 ,1 ,0
40 tNP 1 ,$1 ,2
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oR (or)

I Function I
ORs the specif ied data and lhe internal register data.

I Input Format )

OR <operation dala>

[rerml
<Operation data > Specify the data to be operaled.

-32768 < operation data (decimall = 32767
& 8000 < operation data (hexadecimal) < &7FFF

( Explanation I
(1) Specify the data to be operated in decimal or hexadecimal. Any hexadecimal value

must be headed by "&".
(2) The operation resull is stored into the internal register and can be changed, compared

or read by relevant commands.
(See the EQ, NE, LG, SM, CL, DR, AN, XO commands)

(3) Execution of the OR command after the input commands (lD) allows to be set lo
the required bits of the parallel input data ietched lrom the external device.

I Sample program I (Movemaster command)
10 lD ; Fetches data from external input port.
20 OR &FFF0 ;Sets 1 to all bits except lower order 4 bits.
30 EQ &FFFF,100 ; l l  the above data are al l  bi t  1, jumps to l ine 100.
40 ED ;Ends program.

1 00 MO 1 0 ; Moves to position 10.
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OVR (Override)

I Function I
Specify program override.

I tnput Formai I

OVR <soeciJied overrider

[Terml
<Specified override> Specify override value. ( % )

1 S specified ovenide S 200
( Exptanation I
(1) Specifies the ratio of working speed of the robot.
(2) The OVR command is effective lor every interpolation mode, i.e. joint interpolation,

linear interpolation and circular interpolation.
(3) The aclual speed in the program eventually becomes the following.

Joint interpolation speed =
playback override X OVR command setting value X SP command setting
vatue.
Linear interpolation speed =
playback override X OVR command setting value X SP or SD command
setting value.

Here, the playback override can be specified by means of the starting display of
teaching box or the external input signal. The override speci l ied by the OVR
command is called program override.

(4) The inilial value of program override is 100 %.
(5) The override value once specified in the program is elfective till new value is ser or

the program ends.
(6) Alarm occurs at the execuiion of the OVR command if the value 0 is set to the

specilied override.
(7) As the acceleration and deceleration distance required for movement are preser,

when the specilied speed and acceleration/deceleration are set, if the movement
distance is small, the set speed may not be reached.

I Sampte program I (Movemaster command)
10 SP 30 ;Sets working speed 30 (100 %) .
20 OVR 80 ; Sets override 80 %.
30 MO 2 ; Moves to position 2.
40 ED ;Ends program.

X ll the playback override is specified to 50 7o in the above example, the actual override
is as lollows :

Joint interpolat ion speed = 50 X 80 X 100 (yol - 40 l%l
The robot moves to position 2 with the speed of 4Q Yo ot maximum value.
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(Number of column grid points r Set grid points of column of pallet.
1 S number of column grid points < 32767

<Number of row grid points) Set grid points of row ol pallet.
1 s number of row grid points S 32767

( Explanation )
(1) The PA command must be executed before the pallet calculation command (see

lhe PT command) is executed.
(2) The number of grid points is equivalent to that of the actual workpieces arranged on

the pallet. For example, with a pallet hotding 15 workpieces (3 X S) , the nuirbers
of column and row grid points are 3 and 5, respeclively

{3) The column and row directions are decided by the directions of lhe terminating
positions, respectively. (See the PT command)

I Sample program | (Movemaster command)
10 PA 5,20,30 ; Defines the pailet S as the pailet hotding 20 X gO grid points.
20 SC 51 ,15 ; Sets value 1 5 1o counter 5'l . (column points)
30 SC 52,25 ;Sets vatue 25 io counter 52. (row points) 

' !
40 PT 5 ;Sets the carcurated coordinaies value of grid point to position 5.
50 MO 5 ; Moves to position 5. ffhe grid position)
60 ED ;Ends program.

PA (Pallet Assign)

I Function I
Defines the number of grid points in the column and row directions for the sDecified
pallet.

( Input Format I

PA <pallet number>, <number of column grid points>, <number of row grid points)

[rerml
<Pallet numberr Specify number of pallel using.

1 = pal let number S 9



lterml
<Position number > Specify position number deleting.

1 S position number (a) , (b) < 999
Position number (a) < position number (b)

I Explanation I
(1) Deletes all position data between positions (a) and (b) . (Position (b) included)
(2) llthe position number (a) is greater than the position number (b) , alarm occur.

( sampte program I Festc)
10 OPEN"  1 :E83"  AS#1 ;Opens the  RS-232C communica t ion  l i l e  t rom the

personal computer in BASIC.
20 PRINT # 1 ," MO 1 0" ; Moves to position 1 0.
30PRINT#1, "  Mo 1 ' l "  ;Moves topos i t i on11 .
40 PRINT # 1 ," Mo 12" ;  Moves to posit ion 12.
S0PR|NT#1, "  PC 11"  ;De le te thepos i t i on l l .
60 PRINT 31 ," DP" ; Moves to posit ion 10.
70 END ;Ends program.

PC X (Position Clear)

I Function I
Clears the data of the specified position (s) .

I Input Format )

PC <position number (a) r [, [<position number (b) >[
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PD (Position Define)

I Function )
Defines the coordinates (location and angle) of the specified position.

lnput Formai )
RV-E2/RV.E2M

(

(1

PD <position number), [( X coordlnater] , t, Y coordinate>l ,
[< Z coordinater] , [<A turning anglerl , [<B turning angler] ,
[<Cturningangler] [, [<R/Lr] [, ld/Brn [, [(N/Fr]n t, ko/Crn

RV.E3J/RV.E3JM

PD <position numberr, [< X coordinater] , t, Y coordinalerl
[< Z coordinaler] , [<A turning angle>] , [<B turning angle)] ,
[, LR/1, ] [, [<A/B,ln [, [<o/c,!

lterml
<Position number>

<X,Y,Zcoordinatet

<A, B,C turning angle>

<A, B turning angle>

(R/L)

<A/B>

(N/F>

(O/C)

Specify posit ion number defining.
1 = position number 3 999
Specify the location (mm) in XYZ coordinates of the robot.
(0 for default)
Specify the turning angle (degree) of roil (A) and pitch (B)
and twist (C) joints in XYZ coordinates of the robot. (O for
default)
(RV-E2/RV-E2M only.)
Specify the turning angle around roll (A) , pitch (B) axes in
XYZ coordinates (degree) ofthe robot. (0 for default)
(RV-E3J/RV-E3JM only.)
Specity the structure llag of the robot. (Right or Left)

R: Right (default)
L: Left

Specify the structure flag of the robot. (Above or Below)
A : Above (Default)
B: Below

Specify the structure flag of the robot. (Nonflip or Flip)
(RV-E2/RV-E2M only.)

N: Nonll ip (Default)
F :  F I I O

Specify open or close state o{ hand 1 .
O:  Hand 1  open
C: Hand 1 close

I Explanation )
{1) ̂ Th^e_least increment of the coordinate value is 0.01 mm or 0.01 degree (e.g. specify

20.01 for 20.01 mm) .
(2) Alarm does not occur even if the specified coordinates exceed the robot's oDerational

space. The PD command, combined with the SF and the MA command. can define
the amount for moving.
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I Sampte program I (Movemaster command)
(1) RV-E2/RV-E2M

1 0 PD 10,50,320,70,50,40,30,R,A,N,O : Defines the location and angle ol position

40 MO 10 ; Moves to position 10.
50 ED ;Ends program.

(1) RV-E3J/RV-E3JM
1 0 PD 10,50,320,70,40,30,R,A,O ;D'efines the location and angle of position

40 MO 1 0 ; loves to position 10.
50 ED ; Ends progjram.

3-7F



PL (Position Load)

( Function )
Replaces position (a) by position (b) .

I tnput Format I

PL <position number (a) ), <position number (b) >

(rerm)
<Position number (a) > Specify the position number. (Destination)

1 S position number (a) < 999
<Position number (b) > Specify the position number. (Source)

1 S position number (b) < 999

I Explanation I
(1) Atter executed, the PL command causes the coordinates ot position (a) to be

equivalent to those ol position (b) and the old coordinates of position (a) to be
cleared.

(2) After executed, the PL command also assigns the hand state at position (b) to that
at position (a) .

(3) Alarm occurs if position (b) is not defined.
(4) A new position is created if the position (a) is not defined.

I Sample program ) (Movemaster command)'l0 HE 2 ; Sets the curent coordinates and hand slate to position 2.
20 PL 3,2 ; Replaces the coordinates of position 3 by position 2.
30 ED ;Ends program.

3-77



PMR (Parameter Read)

( Function I
Reads contents of parameter specified.

I lnput Format I

PMR f'<parameter name>"]

(terml
(Parameter name ) Specify parameter name.

Only parameter name defined is val id. (Defined order for
default)

( Explanation I
{1) Outputs the specified parameter from RS-232C port.

The output format: Parameter name, contents
(2) When you omitted parameier name, a parameter defined next is output. (Parameters

are defined in alphabetical order. ) lf the last parameter is read out, only caniage
return (Hex.0D) is output.

(3) When you specified the parameter that does not exist, contents ot next parameter
specitying in alphabetical order is output.

I sampte program ) Festc)
10 OPEN" COMI: E83" AS #1 ; Opens the RS-232C communication lile from

the personal computer in BASIC.
20 INPUT "Parameter name is" ;J$ ; Inputs the parameter name.
30 pRrNT #1," pMR" +CHR$ (&H22) +J$+CHR$ (&H22)

;Transmits the PMR command lollowed by
the parameter name.

40 LINE INPUT # 1,A$ ; Saves the received data to A $.
50 PRINT A$ ; Displays the contents of A $.
60 END ;Ends program.

RUN ;Run the program.
Parameter name is ? ADL ; Enter the parameter name.
ADL,0.20,0.20 ; Outputs the contents of ADL
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PMW (Parameter Writing)

I Function I
Renews the contents ol the specified parameter.

I Input Format I

PMW "<parameter name)", "<parameter contentsr"

[terml
<Parameter namer Specify the parameter name changing contents.
<Parameter contents) Specify the contents that you want to change to.

I Explanation I
(1) Outputs the contents of the specified parameter through the RS-232C port.
(2) When you specilied the parameter that does not exist, no operation is executed.
(3) For information on paramelers, see "6.2 Parameter List".
(4) The specified parameter becomes etlective atler having turned off and on the power

supply. Give attention that even il you have changed the contents of lhe parameter,
the old contents is still effective until the power supply is turned on again.

I Sample program I lMovemaster command)
PMW " ADL" ," O.40,O.40" ;Sets the contents of parameter ADL O.4O,O.4O
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PR (Position Read)

( Function I
Reads the coordinates of the specilied position and the open/close state of the hand.
(Using RS-232C)

( Input Format )

PR [<position number>j

lrenv)
<Position number) Specify the position number that you want to read.

0 S position number S 999 (lf omitted, the current position
number is val id.)

I Explanation I
(1) Outputs lhe coordinates ol the specified position and the open/close state ot the

hand throgh the RS-232C port. lf the position number is omitted or equals 0, only the
currenl position number is output .

(2) The data is ASCII coded as follows; The leasl increment is 0.01 mm or 0.01 degree.
Output format

RV-E2/RV-E2M :X,Y,Z coordinate value, A, B,C turning angle degree, R/L,
A/B,N/F,O/C

RV-E3J/RV-E3JM : X, Y, Z coordinate value, A, B turning angle degree, R/L, A/
B,O/C

(3) Because the terminator of the output data is carriage return (Hex.0D) , il is necessary
to handle serial data str ings up to hexadecimal 0D in receiving a message by a
personal computer. "LINE INPUT #" statement is equivalent to this in BASIC.

(4) lf you read the position that is nol used in the program and not defined yet,',zero,' is
output with each coordinate.

RV-E2lRV-E2M :0,0,0,0,0,0
RV-E3J/RV-E3JM :0,0,0,0,0

lf  you read the posit ion that is already used in the program but not definec. yet,
"0.00" is output with each coordinate.

RV-E2/RV-E2M :0.00,0.00,0.00,0.00,0.00,0.00
RV-E3J/RV-E3JM : 0.00,0.00,0.00,0.00,0.00

(5) ll you specify "zero" to the position number or omit it, you can identity the current
position number when an alarm occurs in executing moving command.

I sampte program I (enstc)
(1) RV-E2/RV-E2M

10 OPEN"  COM1:E83"  AS#1 ; Opens the RS-232C communication file from
the personal computer in BASIC.

20 INPUT "Posit ion number is";P ; lnputs the posit ion number that you want to
read

30 PRINT #1, ' '  PR" +STRS (P)

40 L INE INPUT +1,A$
50 PRINT A$
60 END

RUN
Posit ion number is ? 15
+1 0.00,+380.00,300.00,-70.00
,50.o0,40.00,R,A,N,c

3-RO

;Transmits the PR command followed by the
position number.

;Saves the received data to A$.
; Displays the contents to the screen.
; Ends program.

: Run the program.
; Enter the posit ion number.
;Outputs the contents of the position.



I Sample program ) Ftslc)
(2) RV-E3J/RV-E3JM

10 OPEN" COM1 :E83" AS#1 ;OpenstheRS-232Ccommunicationfi letrom
the personal compuler in BASIC.

20 INPUT "Position number is" ;P ; Inputs the position number that you want to
read

30 PRINT #1," PR" +STR$ (p) ;TransmitsthepRcommandfollowedbythe
position number.

40 LINE INPUT # 1,A$ ; Saves the received data to A$.
50 PRINT A$ ; Displays the contents to the screen.
60 END ;Ends program.

RUN ;Run the program.
Position number is ? 15 ;Enter the position number.
+10.00,+380.00,300.00,50.00 ; Outputs the contents of the position.
,40.00,R,A,c
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PRN X (Print)

I Function )
The counter number setting value, position number coordinate value or the character
string number data is transmitted from the personal computer in regard to the INP
command. (Using RS-232-C)

I Input Format I

PRN <counter value> | <position coordinates)l "(character string data>"

[Terml
<Counter value> Specify the counter value setting to a counter.

-32768 = Counter value (decimal) < 32767
& 8000 < Counter'value (hexadecimal) = & TFFF

<Position coordinates> Speciiy the coordinates value setting to a position. Specify
the following coordinates similar to the PD command.
(See the PD command)
(1) RV-E2/RV-E2M

<X, Y, Z coordinates>, <A, B, C turning angle>, <R/L>, <A/
B), (N/F), (O/C)

(2) RV-E3J/RV-E3JM
(X, Y, Z coordinates>, <A, B turning angle>, <R/L>, <A/B>,
<o/c,

<Character string dala> Specify the character string to be set.
1 S Character string data < 1 20 (number ol characters)
Usable characters : numerals (0 to 9) , alphabetic characters

(A to Z) , symbols (! @ #, etc.)
Unusable characters: *+,./  ;  : I  y '

I  Explanation )
(1) Transmits the sett ing value of counter, the coordinates value of posit ion or the

character strings from the personal compuler through the RS-232C port responding
to the INP command in the program.

(2) The robot becomes wait condition in the INP command till the date is transmitted
lrom personal computer by executing the PRN command.

(3) You can execute the PRN command prior to the INP command during the execution
of the program.

(4) When transmitt ing character str ing data, enclose the character str ing in double
quotations (") .

I  Sample program ) (enstc)
<Personal computer program)

10 OPEN "  COM1:E83"  AS:1  ;Opens the  RS-232C communica t ion  f i le  l rom the
personal computer in BASIC.

20 INPUT "Counter data is" ;J ;Enterthe sett ing value of counter from the
personal computer.

30 PRINT # 1,"PRN" +STR$ (J) ;Transmits the sett ing value of counter.
40 PRINT = 1,"PRN 100,0,0,0,0,0" ;Transmits the coordinates value of oosit ion.
50 END ;Ends program.

<Robot program>
10 oPN 2,1 ;Opens the RS-232c port.
20 lN 2,1,0 ; Reads the data trom RS-232C port to counter 1.
30 INP 2,5,1 ;Reads the data from RS-232C port to posit ion 5.
40 lc 1 :Add 1 to counter 1.
50 MO 5 ; Moves to posit ion 5.
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PT (Pallet)

I Function I
Calculates the coordinates of a grid point on the specif ied pal let and sets the

Irerm)
<Pallet number> Specify the number of pallet using.

1 < pal lei number 5 I

I Explanation I
(1) Calculates the coordinates of a grid point on the specif ied pal lel and sets the

coordinates to the position which number is corresponding to the specilied pallet
number. Before the PT command is executed, the pallet definition command (PA)
must be executed for the pal let to be used. After the PT command has been
executed, the position data previously defined for the target position is cleared.

(2) In order for the PT command to be executed, the pallet positions (grid points at four
corners of the pallet) must be properly delined which identity a particular pallet and
the pallet counters (column and row) be properly set that specify a particular grid
point on the pallet. lf the pallet positions and pallet counters are properly defined,
therefore, execution ol the PT command allows the coordinates of a grid poini to be
defined as the position number equivalent to the pallet number. The following is a
listing of a combination oi pallet positions and counters corresponding to each pallet
num ber.

Pallet number

coordinates value to the specified position.
I Input Format I

Pallet reference Dosition 1 0

Pallet column terminating posilion 815t' t l

Pallet row terminating position

Pallet corner position opposite to reterence j3

Pallet column counter 514'l31

Pallet row counter 12

Pallet grid position

(3) Alarm occurs if the pallet position have not been defined and the pallel counters
have not been set or have been set to have values exceeding those defined by the
PA command. Alarm does not occur, however, even when the coordinates obtained
for the grid point exceed the robot's operational space.

(4) The open or close state of the hand at the target grid point is the same as that in the
pallet reference position.

(5) When executing the PT command, the tool length of the hand to be used must be
properly defined by the TL command. The robot must be taught through the pallet
positions (four corners) using the predefined correct tool length.

(6) Pay attention when you use pallet nine because lhe counters (91 ,92) of pallel nine
are common counlers among programs and other program may use these counlers.
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I Sample program I (Movemaster command)
Suppose there is a pallet on which a total of 24 workpieces are arranged, 4 in the
column direction and 6 in the row direction. Then have the system compute the
coordinates ol the workpiece placed in the grid position (2,41 ,i.e. the second grid
in lhe column direction and the fourth grid in the row direction, and get the robot
hand to reach that position. Assume that pallet 7 is used.

Position 73
Position 71

Position 72

3,r.
5l

HIJIE

Position 70
(Reference position)

--------+>

Row direction (6 pcs. )

X You must teach the positions at four corners (70,71,72,731 in advance.
10 TL 200
20PA 7,4,6
30 sc 71,2
40 sc 72,4
SOPT 7

60MO 7
70 ED

; Sets the tool length equivalent to the hand using.
;Sets the pallet number and the grid points of column and row.
; Sets the number ol grid point in column direction.
; Sets the number of grid point in row direction.
;Allows the coordinates of the target grid point to be set to position
7.
; Moves to position 7.
; Ends program.

Workpieces placed in the grid position (2,4)



PW (Pulse Wait)

I Function )
Waits lor in-position of seryomotor about all joints till it becomes within the specilied
value.

I Input Format I

PW <posit ioning pulser

lterm)
(Positioning pulse r Specify the judgment pulse number of in-position.

1 ( positioning pulse = 10000

( Explanation I
(1) Waits for in-position of servomotor about all joints till it becomes within the specified

value.
(2) lf you need the positioning of high accuracy when chucking a workpiece at a position,

set small value for positioning pulse. lt you need the positioning of low accuracy,
set large value. lf you set small value to the positioning pulse, the robot waits Jor
positioning having the same efiect as the Tl command is executed.

(3) lf you set small value io lhe positioning pulse when the handling workpiece is relalively
heavy or the robot is moving at high speed, it may take a longer time to position than
usual.

(4) Initial value of positioning pulse is '1 0000 pulse.
(5) When the setting value exceeds the above limit, alarm occurs.

I Sample program I (Movemaster command)' l0 MO 1 ; Moves to posit ion 1.
20 PW 10 ; Waits for the positioning pulse becoming within 1 0 pulses.
30 GC ; Closes hand.
40 ED ;Ends program.
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PX (Position Exchange)

I Function I
Exchanges the coordinates of the speoified position for those oJ another specified
position.

I Input Format I

PX <position number (a) ,, <position number (a) ,

lterml
<Position numberr Specify the position number exchanging.

1 < position number (a) , (b) < 999

I Explanation I
(1) Atter the PX command is execuled, the coordinates of position (a) are exchanged

lor those ol position (b)
(2) The open or close state ol the hand at position (a) is also exchanged for that at

position (b) .
(3) Alarm occurs il positions (a) and (b) have not been predelined.

( Sample program I (Movemaster command)
10 HE 2 ; Define the current position to position 2
20 MJ 20,30,10,0,0,0 ; Drives each joint by the specif ied amount.
30 GO ;Opens the hand.
40 HE 3 ; Deline the current position lo position 3.
50 PX 2,3 ;Exchanges the coordinates value of position 2lor those of

position 3.
60 ED ;Ends program.
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QN (Question Number)

I Function I
Reads the program name or the program information.

I Input Format I

QN [<program name>]

(term)
<Program name> Specify the robol program name to be read. (Max. I characters)

Possible letter used: Digit (0-9)
Character (A - Z)
Symbol  ( l  @; ,e tc . )

lmPoss ib le le t te rused :  * * , .  / : : :  ?  [Y ] '  "
Special specitication : When you specified only numeric value, the

program name is handled ior number.
Need to enclose program name with " " in
the case of character used.

I Explanation )
(1) Outputs the selected program name or the selected program inlormation through

the RS-232C port. lf you omitted the program name, the selected program name is
turned over and if you specified it, the information about the program is turned over.

(2) The output iormat is ASCII ccded as follows;
. The program number lormat: "N" lollowed by "Program name"
. The program information format : Used number of steps, used number ol positions,

used number of counters
(3) Because the terminator of the output data is carriage return (Hex.oD) , it is necessary

to handle serial data str ings up to hexadecimal 0D in receiving a message by a
personal computer. "LINE INPUT S" statement is equivalent to this in BASIC.

I Sampte program I (enstc)
10 OPEN " COMI :E83" AS ;1 ; Opens the RS-232C communication t i le

from the personal computer in BASIC.
30 PRINT + 1," ON" ; Transmits the QN command.
30 LINE INPUT ;1,A$ ;Saves the received data to A$.
40 PRINT "Selected program is " :  A $ ;Displays the contents oJ A$tothe screen.
60  END :Ends.

RUN ;Run the program.
Selected program is N10 ; Outputs the program name.
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RC (Repeat Cycle)

( Function I
Repeats the loop specified by the NX command the specified number of times.

I lnput Format I

RC <number of repeated cyclesr

lterml
<Number of repeated cycles> Specify the number of times repeating.

'f S number ot repealed cycles (decim all < 32767
& 000'l < numberof repeated cycles (hexadecimal)
<  &7FFF

I Explanation I
(1) Used with the NX command lo cause the loop specified by the NX command to be

executed the specified number of times and causes the line number following NX
to be subsequently executed.

(2) To incorporate another loop (between RC and NX) into the existing loop is called
"nesting". Up to 9 nesting levels are possible.

I Sample program I (Movemaster command)
1 0 MO 1 ; Moves to position 1.
20 RC 3 ; Repeats loop delimited by NX three times
30 MO 2 ; Moves to position 2. )
40 MO 3 ; Moves to position 3. I Loop.
50 MO 4 ; Moves to position 4. ,/
60 NX ; Delimits the loop.
70 MO 5 ; Moves to position 5.
80 ED ; Ends program.

a_tn



RN X (Run)

I Function I
Execules lhe specified part ot commands in a program.

( Input Format I

RN [<start line numberr [, <end line number> [, program name]ll

[terml
(Start line number> Specify the line number beginning.

1 S start line number < 9999 Cfhe top line for default)
(End line number) Specify the line number ending.

1 S end line number < 9999 [The last line or ED command
line for default)

<Program name> Specify the program name. (Max. 8 characters)
Possible letter used : Digit (0-9)

Character (A - Z)
Symbol ( !  @#,etc)

lmposs ib le  le t te r  used :  *+ , ,  . / : : :  ?  [Y ] '
Special specitication : When you specilied only numeric value,

the program name is handled for number.
Need to enclose program name with " "
in the case of character used.

( Explanation I
(1) Runs the program starting with the specified starting line and ending with the line

one ahead the specif ied ending l ine.
(2) ll the program is io continue, restart with the ending line.
(3) lt the teaching box is connected, the line number being executed is shown on its

display.
(4) You can select the program by appoint ing the <program name>. In this case, the

specified program becomes the target program and the program starts lrom the
specif ied l ine.

(5) l f  you describe the RN command with l ine number in a program, no operation is
executed.

(6) When the RN command is executed, the contents of the counter remain intact (not
in i t ia l i zed) .

(7) The lollowing name is identified as the same.
An example :

.  Handled as the same. 1,01 ,001,00000001 (Only numeric value)

. Handled as not the same. 1,1 A, A0 _ 001 ( lncludes characters)
(8) The letters that controller can indicate to the LED are 0-9, A - Z (simplified) .

I sampte program I (snstc)
10 OPEN" COM1 : E83" AS # 1 ; Opens the RS-232C communication f i le irom

the personal computer in BASIC.
20 PRINT i1," RN 100,,2" ;Executesthe program 2 from l ine 100.
30 END ;Ends program.

3-89



RS X (Reset)

I Function I
Resets the program and error condition.

I lnput Format I

RS [<reset number>]

(terml
<Reset numben Specify the contents of reset.

Reset contents
0 : Cancels alarm and resets program. (Default)
1 : Makes all counters undefined condition.
2 : Resels the battery timer.
3 : Deletes all programs and all positions.

Ohe same as the NW oommand.)
4 : Resets the origin setting condilion.

I Explanation I
(1) Resets alarm condition in alarm mode, switching servo lrom OFF to ON and causing

the program to relurn to its beginning.
(2) lf any of the axes has exceeded its software limit, the alarm cannot be reset.
(3) The outputs remain unchanged by resetting any alarms.

I sample program I (Bastc)
10 OPEN " COMl ; E83 AS # 1 ; Opens the RS-232C communication f i le lrom

personal computer in BASIC.
20 PRINT #1," MO 1000" ;Alarm occurs because of the wrong value.
30 PRINT #1," RS" ;Cancelsthe alarm.
40 END ;Ends program.
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RT (Return)

I Function I
Completes a subroutine and returns to the main program.

I Input Format )

RT [<line numbeD]

[rerm)
<Line number> Specify the l ine number to jump.

1 S line number < 9999 (lf omitted, returns lo the next line ol
the GS command.)

I Explanation I
(1) Completes the subroutine cal led by the "GS" command and returns to the main

program.
(2) Alarm occurs if the corresponding "GS" command is not specified.
(3) lf you specify the line number, the program jumps to the specified line number after

returning lo the main routine.

I Sample program I
See the GS command.
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I t

SC (Set Counter)

I Function )
A specified value is set in the specified counter or character string.

[Terml
(Counter number> Specify the number of counter setting.

1 S counter number S 99
<Character string number> Specify character string number in numerical vatue

which "$" is added to the head.
$1 S character string number < $99
Specify the value of counter setting. (0 for default)
-32768< setvalue (decimal) = 32767

<Counter set value)

& 8000 s set value (hexadecimal) < &7FFF
<Character string set value> Specify the character string to be set.

Usable characters: numerals (0 to 9) , alphabetic
characlers (A to Z) , symbols (! @#, etc.)
Unusable characters : "
Number of characters : Within 120 characters includino
l ine number and SC command.

I Exptanation )
(When counter number is specilied)
(1) All counters are factory-set to zero.
(2) Used lo count the number of workpieces and job sequences and to set the number

of grid points in the pallet.
(3) The contents of the counter can be changed, compared or read by the relevant

command.  (Re fe r to the  I  C , lNP,DC,C P ,C R,C L ,AN,OR,XOcommands . )
(4) The counter set value remains unchanged when the RS, NW or ED command is

executed.
(5) The contents of the counter are battery backed after the power is switched off.
<When a character string number is specifiedr
(1 ) Enclose the set character string with double quotations ("") .

Example) When setting the character string ABC, set "ABC".
(2) lf the set character string is omitted, the details of the character string number will

be blank. Thus, ihe details of the characier string number can be deleted.
(3) Operation, comparison and reading of the character string are possible with the

related commands. (Refer to the CP, CR, CL, EQ, NE, LG, SM, lNp commands.)
(4) The value of the set character str ing wil l  not change even i f  the RS, NW or ED

command is executed. The value will be held by the battery even when the power
is turned OFF.

I Sample program | (Movemaster command)

SC <counter number/character string number>, [<counter set value
/character string set value)]
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1 0 SC 21,'l 0 ; Set value 10 to counter 21 .
20 lC 21 ; Add 1 to counter 21 .
30 CP 21 ;Set value of counter 21 to the internal register.
40 DR ; Outputs the value of lhe internal register through RS-232C port.
50 SC $s,"OK" ;Set character string "OK" in character string number 5
60 CP $5 ;Set details of character string number 5 in the character string

register
70 EQ $10,200 ; Jumps to line 200 if the data equals character string number 10.

100 ED ; Ends program.
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SD (Speed Define)

I Function )
Defines the moving velocity, lirst order time constant, acceleration/deceleration time,
and continuous path setting.

I tnput Format I

SD (moving speed) [, dirst order time constantt
[, (acceleration time>, <deceleralion time) [, <CNT setting)]n

lterm)
<Moving speed> Set moving speed at linear or circular inlerpolation.

0.01 S moving speed s 650.00 (mm/sec)
<First order time constanl, 1 S firsi order time constanl < 300 (millisecond)
<Acceleration time> Set acceleration time lo the maximum speed.

0 S acceleration time < 2000 (millisecond)
<Deceleration timer Set deceleration time from the maximum speed.

0 3 decelerat ion t ime < 2000 (mil l isecond)
(CNT setting, Specify the enable or disable state of continuous path mode.

0 :  D isab le  1 :  Enab le

( Explanation I
(1) The least input increment of the moving speed is 0.01 mm/second or 0.01 degree/

second (e.9., specify 20.05 for 20.05 mm/second) .
The least input increment of the first order time constant is 1 millisecond.

(2) Allows the moving speed (or angular speed) of the tip of hand tor linear or circular
interpolation to be delined in smaller increments than the SP command.

(3) Setting a large value to the first order time constant makes the robot operation
slower and smoother.

(4) The speed set bythe SD command is etfective until a newvalue is sel bythe SD or
SP command. l f  you omit the l i rst order l ime constant and the accelerat ion/
deceleration time, the predelined values continue to be effective. I

(5) During linear or circular interpolation, a certain moving speed of the SD command
may cause alarm in excess of the maximum speed ol the corresponding joint. In this
case, set ihe speed to a lower value.

(6) At power on, the moving speed is initialized to SP 12, H (63.3 mm/second) .
(7\ By enabling the CNT setting, the robot moves continuously without acceleration

and decelerat ion unti l  the SD or SP command disables the CNT sett ing. (Path
motion) However, the robot accelerates and decelerates at a starting and al a
stopping point as well as when a timer or an input command is executed during the
oath motion.

(8) The acceleration time is the maximum time for the robot to reach to the maximum
speed- Accordingly, when the moving speed does not reach to the maximum speed,
the actual accelerat ion t ime becomes smaller than the specif ied value. Fhe
situation is the same for the deceleration time.)

(9) As the acceleration and deceleration distance required for movement are preset,
when the specified speed and acceleration/deceleration are set, if the movement
distance is small, the set speed may not be reached.

(1 0) It the acceleration/deceleration time is less lhan 200msec, an overspeed or overload
alarm may occur. Depending on the load conditions, the lile of the mechanical parts
may be shortened, so keep the time at 200msec or more when possible.
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( Sample program I (Movemaster command)
1 0 SP 'l5 

; Set the moving speed to 15.
20 MS 1 ; Moves to position 'l by linear interpolation. (SP 15)
30 SD 100 ;Set the moving speed to 10omm/sec.
40 MS 2 ; Moves to position 2 by linear interpolation. (100 mm/sec)
50 MO 3 ; Moves to position 3 by joint interpolation. (SP 15)
60 MS 4 ; Moves to position 4 by linear interpolation. (100 mm/sec)
70 ED ;Ends program.
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sF (shift)

I runction I
Adds each coordinate value of position (b) to each coordinate value of position (a)
and defines it again as a new position.

I Input Format I

SF <position number (a) r, <position number (b) >

[terml
rPosition number> Specify the position number.'l S position number (a) , (b) < 999

I Explanation I
(1) The hand open or close state ol position (a) , as well as the structural flag (R/L, A/

B, N/F) , is not afiected by the SF command.
(2) Alarm occurs if the position (a) and/or (b) have not been predefined.
(3) Does not effect any robot motion.

I Sample program I (Movemaster command)
1 0 PD 20,0,0,20,0,0,0 ; Sel the location and the attitude of position 20.
20 HE 10 ; Set the current position to position 'l 0.
30 SF 10,20 ;The position 10 is shifted only Z-coordinate 20 mm of position

20.
40 MO 10 ; Moves to posit ion 10.
50 ED ;Ends program.
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SM (lf Smaller)

I Function I
This compares the value of the internal register with a specilied value. lf smaller, the
program will jump. The character string register and the numbers of characters in a
specified character string are compared. lf the character string register is smaller,
the Droqram wil l  iumo.

I tnpui ro-rmat I

SM <compared value/character string numberr, <branching line number:

Iterml
<Gompared valuer

<Character string number>

(Branching l ine numberr

Specify the value compared with the internal register.
-32768 = Compared value (decimall < 32767
& 8000 < Compared value (hexadecimal) < & TFFF
Specity character string number in numerical value
which "$" is added to the head.
$1 5 character slring number < $99
Specify the line number to which the program jumps.
1 S branching line number < 9999

( Explanation )
<When counter number is specified>
(1) Causes a jump to occur conditionally in accordance with the external input data

or the internal counter value.
(2) l f  the internal register value is smaller than the compared value ( i .e.,  when the

condition is met) , the program iumps to the specified tine. Otherwise (i.e., when
the condition is not met) , lhe program continues in sequence. Alarm occurs at a
jump if  the specif ied l ine number does not exist.

(3) A value can be loaded into the inlernal register by executing the input command
(See lD) tor the external input data or by executing the compare counter command
(See CP) for the counter data. Accordingly when you carry out condit ional
branching, need to execute either of the above commands belorehand.

(4 )  The compared va lue  may be  de f ined e i ther  in  dec ima l  o r  hexadec imal .  A
hexadecimal value must be headed by "&".

<When character string number is specifiedr
(1) The condit ions wil l  jump depending on the data input from an external source or

the number of characters in a specified character string.
(2) lt the number of characters in the characler string register is smaller than the numDer

of characters in a specified character string (when the conditions are established)
, ihe program will iump to the specified line number. lf the number is larger (when
conditions are not established) , the next line will be executed. It the specified
l ine number is not registered, an alarm wil l  occur when jumping.

(3) By executing an INP command, the data input from an external device will be set in
the character str ing register. The detai ls of the character str ing number wil l  be
set by executing a CP command. Thus, when executing condition jumping, one of
these commands must be executed first.
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I Sample program ) (Movemaster command)
10 lD ; Fetches the data lrom the external input port.
20 SM 10,100 ;l l  the input data is smaller than 10, jumps to l ine 100.
30 MS 1 ; Moves to position 1 by linear interpolation.
40 ED ;Ends program.
1 00 MO 'l0 ; Moves to position 1 0.
140 OPN 1 ,1 ; Opens the RS-232C Port.
150 INP 1 , ,2 ; Reads the data of character string register trom the RS-232C

pon.
'l60 SM $5,200 ; Jumps to line 200 if the data smaller than character string number

10.

200 MO 2 ; Moves to Position 2.



SP (Speed)

I Function I
sets the operating speed, acceleration or deceleration time and lhe continuous oath
settinq.

( Input Format I

SP <speed level> [, <H/Lr [, <CNT settingrl

(terml
<Speed

(H/L)

level> Set moving speed.
0 s speed level S 30
Set acceleration/deceleration level.

H : High acceleration/deceleration (Max. 0.2 second)
L : Low acceleration/deceleration (Max. 0.4 second)

<CNT setting> Specify the enable/disable state ol the conlinuous palh mode.
0 :  D isab le  1 :  Enab le

I Explanation )
(1) sets the operating speed in 31 steps and acceleration/deceleration time upon start

and stop in 2 levels.
(2) The speed level is predetermined as a ratio to the maximum rpm of each joint for

joint interpolation and as a ratio to the maximum speed of the tip of hand (650 mmf
second) for linear interpolation.

{3) The accelerat ion/decelerat ion t ime may be selected from among H or L. The
acceleraiion time is the maximum time Jor the robot to reach to the maximum speed.
Therelore, when the moving speed does not reach to the maximum speed. the
actual accelerat ion t ime becomes smaller than the specif ied value.

(4) The acceleration/deceleration distance required for movement is predetermined
according to the specif ied speed and the set speed may not be reached i f  the
distance of travel is small.

(5) For linear interpolation, the tip of hand, determined by the tool command, is moved
al constant speed. In this case, alarm may result lrom any of lhe joints exceeding its
maximum speed. lf the motion of the position angle (RV-E2/RV-E2M : A,B,C angle,
RV-E3J/RV-E3JM : A,B angle) is greater than the motion of the distance (X, y, Z) ,
the robol moves in reference to the position angular speed.
The SD command al lows the speed to be defined in smaller increments.

(6) once set, the speed and accelerat ion/dece lerat ion t ime remain val id unti l  new
values are set. The detault values are SP 12, H. The most recent accelerat ion/
deceleration time remains valid when it is not soecified.

(7) By enabling the cNT sett ing, the robot moves continuously without accelerat ion
and decelerat ion unti l  the SD or SP command disables the CNT sett ing. (path
motion) However, the robot accelerates and decelerates al a starting and at a
stopping point as well as when a timer or a input command is executed durina the
path motion.

I Sample program I lMovemaster command)
10 SP 8 ;Sets the moving speed to 8.
20 MO 5 ; Moves to position 5 by joinl interpolation.
30 SP 10 ;Sets the moving speed to 10.
40 MS 7 ; Moves to position 7 by linear interpolation.
50 ED ; Ends program.



The relation between the soeed level and the movino soeed.
Notice.) The robot moves in reference to the position angular speed in the case of

the amount (RV-E2/RV-E2M : A, B, C turning angle, RV-E3J/RV-E3JM: A,B
turning angle) - the amount (X, Y, Z distance) in l inear and circular
interpolation. ( The angular speed in degree/second is equivalent to the
distance speed in mm/second divided by the value 2.12.)

ffili. the initial value when the power is turned on.
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STR X (Step Read)

I Function I
Reads the contents of the specified step number, or the stopping step number.
(Using RS-232C )

I Input Format I

(Step number) Specify the step number reading.
0 S line number s 9999

I Explanation I
{1) Outputs the contents of the specif ied step number, or the stopping step number

through the RS-232C port.
(2) The output tormat is ASCII coded as lollows;

(ln the case of teaching playback method) : (colon) , program command
(ln the case ol Movemaster command method> Line number, program command

(3) Because the terminator of the output data is carriage return (Hex.0D) , il is necessary
to handle serial data str ings up to hexadecimal 0D in receiving a message by a
personal computer. "LINE INPUT #" statement is equivalent to this in BASIC.

(4) lf you specify the undefined step number, the hexadecimal 0D is returned over.
(5) l f  the step number is not specif ied or zero is specif ied, the currenl stopping l ine

number is read.
(6) In the above case, the command STR allows you lo confirm the step number by a

personal computer when alarm occurs

I Sampte program ) (aestc)
(1) RV-E2/RV-E2M

1 0 OPEN " COM1 : E83" AS # 1 ; Opens the RS-232C communicaiion fite lrom
the personal computer in BASIC.

Reading step is ? 2 ; Enters the step number.
: MPC O,227.85,371.92,581.58,-60.71,1 02.83,30.85,R,A,N,C

; Outputs the conlents ol the step.
(2) RV-E3J/RV-E3JM

10 OPEN " COM1 : E83" AS #1 ; Opens the RS-232C communication f i le from
the personal computer in BASIC.

20 INPUT "Reading step is " :
30  PRINT #1, ' '  STR"  +J$

40 L INE INPUT #1,A$
50 PRINT A$
60 END

RUN

20 INPUT "Reading step is
30 PRINT #1, ' '  STR''  +J$

40 L INE INPUT #1,A$
50 PRINT A$
60 END

RUN

J $ ;Enters the step number that you want to read.
; Transmits "STR" + "step number" to the
controller.
; Saves the received data to A$.
; Displays the data on the screen.
; Ends program.

;Run the BASIC program.

J $ ; Enters the step number that you want to read.
;Transmits "STR" + "step number" to the
conlroller.
; Saves the received data to A$.
; Displays the data on lhe screen.
; Ends program.

; Run the BASIC program.
Reading step is ? 2 ; Enters the step number.
: MPC O,227 .85,371 .92,581 .68,1 02.83,30.85,R,A,C

; Outputs the contents of the steo.

STR [<step number>]
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TB (Test Bit)

I Function I
Causes a jump to occur in accordance with the specif ied bit value in the internal
register.

I Input Format I

TB 3+7-11 <bit number>, (branching line number>

[Terml
<+/-> Set the condition that compares bit.

+ :  The bi l  is ON.
-: The bit  is OFF.

<Bit numberr Specify the bit number of the internal register.
0 = bit  number s 15

<Branching line numben Specify the line number to which the program jump-
1 < branching line number < 9999

I Explanation I
(1) Causes a iump to occur conditionally in accordance with the external input data or

the internal counter value.
(2) The program jumps to the specified line number if the specified bit in the internal

register is on or off (i.e., when the condition is met) . Otherwise (i.e., when the
condition is not met) , the program continues in sequence.

(3) A value can be loaded into the internal register by executing the input command
(see lD) for the external input data or by executing the compare counter command
(see CP) tor the counter data. lt is therefore necessary to execute either ol the
above commands beforehand so that a conditional jump can occur.

(4) Alarm occurs at a jump if the specilied line number is not predefined

I Sample program ) {Movemasler command)
10 lD ; Fetches data lrom the external input port.
20 TB +1 ,1 00 ; lf the bit number 1 of input data is ON, then jumps to line number

100.
30 MS 1 ;Moves to position 1 by linear interpolation.
40 ED ;Ends program-

1 OO MO 10 ; Moves to position 1 O.
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TBD (Test Bit Direct)

I Function I
causes a jump to occur in accordance with the specilied bit value in the external
input.

( Input Format I

TBD [<+7-r1 (input bit numberr, <branching line numberr

lTerml
<+/-> Set the condition that compares bit.

+ : The bit is ON
-: The bit  is OFF

<lnput bit numben Specify the bit number of general input.
0 3 input bit number = 32767

<Branching line numben Specify the line number to which the program jumps.
1 3 branching line number < 9999

( Explanation I
(1) Causes a jump to occur condit ional ly in accordance with the external input data

directly.
(2) The program iumps to the specilied line number if the specified bit in the exiernal

input is on or off (i.e., when the condition is met) . Otherwise (i.e., when the condition
is not met) , the program continues in sequence

(3) lt is not necessary io execute lhe input command (lD) belorehand, and the internal
register remains intact after the execution ol TBD command.

(4) Alarm occurs if the specilied line number is not predefined.

I Sample program I (Movemaster command)
1 0 TBD +19,1 00 ; lf the bit 19 ot the externat input is ON, then jumps to lind numoer

100.
20 MS 1 ; Moves to position 1 by linear inlerpolation.
30 ED ;Ends program.
:

100 MO 10 ; Moves to posit ion 10.
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Tl (Timer)

I Function I
Halts the motion for the specified length of time.

I Input Format I

Tl dimer countert

(rerml
<Timer counler> Set the period ol timer.

0 S timer counter < 32767 (0.1 sec)

I Explanation I
(1) Causes the robot to halt its motion lor the specif ied counter value X 0.1 second.

lMax. 3276.7 seconds)
(2) Used lo introduce a time delay belore and after the hand is opened or closed lor

gripping a workpiece.
(3) The delault value is zero.

I Sampte program I (Movemaster command)
10 MO 1,O ; Moves to posit ion 1.
20 Tl 5 ;Wait for 0.5 second.
30 cC ; Closes hand.
40 Tl 10 ; Wait for 1.0 second.
50 MO 2 ; Moves to position 2.
60 ED ;Ends program.
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TL (Tool)

I Function I
Establishes the distance between the hand mounting surface and the tip of hand.

I lnput Format I

TL [<tool length,]

[Terml
<Tool length) Set the distance from the hand mounting surlace to the tip of hand.

0 < tool length < 300.00 (mm) {0 for default)

I Explanation I
(1) The least input increment of the tool length is 0.01 mm (e.9., speci ly 200.05 for

200.05 mm) .
(2) Once established, the tool length remains valid unlil a new value is set (battery

backed when the power is switched off) . When the tool length has been changed,
the current position is also changed accordingly, which, however, does not involve
any robotic motion. (lnitial tool length is 123 mm.)

(3) Since the point detined by the TL command is the basis for calculation ol the current
position, XYZ jogging and commands involving the XYZ coordinates system, the
accurate tool length must be established according to the tool being used.

{4) Whenever a program is to be run, the same tool length as that established during
ieaching must be set ai the beginning ot the program.

I Sample program ) (Movemaster command)
1 0 TL 12O ; Sets the tool length to 120 mm.
20 HE 1 ; Define the current position to position 1 .
30 TL 100 ; Changes the tool length to 100 mm.
40 MO 1 ;Moves to position 1 advancing 20 mm in the tool direction.
50 ED ;Ends program.
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VR (Version Read)

I Function I
Reads the software version ol the system ROM. (Using RS-232C)

I Input Format I

VR

( Explanation )
(1) Outputs the software version of the system ROM mounted in the controller through

the RS-232C port.
(2) The output format is ASCII coded. (Example : "RV-E2 Ver. 41")

The denotation of the software version is the following

Version oJ software.
Type of robot arm.

(3) Because the terminator of the output data is caniage return (Hex.0D) , itis necessary
to handle serial data strings up to hexadecimal 0D in receiving a message by a
personal computer. "LINE INPUT #" statement is equivalent to this in BASIC.

I Sampte program ) 1Bastc)
10 oPEN" COM1:E83"  AS#1 ; Opens the RS-232C communication f ile

from the personal computer in BASIC.
20 PRINT +;-1," VR" ;Transmits the VR command.
30 LINE INPUT # 1,A$ ;Saves the received data to A$.
50 PRINT "Software version is " : A $; ; Displays the data on the screen.
60 END ;Ends program. /

RUN ; Run the program.
Software version is RV-E2 Ver. A1 ; Outputs the version name.
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WH (Where)

I Function )
Reads lhe coordinales of the curreni position and the open or close state of the
hand. (Using RS-232C)

I tnput Format I

WH

( Explanation I
(1) Causes the coordinates of the cunent position of the tip of hand, as determined by

the tool length (see the TL command) , and the hand open or close state to be
outputthrough the RS-232C port.

(2) The output formal is ASCII coded as indicated below. The least output increment is
0.01 mm or 0.01 degree. (e.9.,20.01 tor 20.01 mm)

Output lormat :
RV-E2/RV-E2M : X,Y,Z coordinate value, A, B, C turning angle, R/L, A/8, N/F,

O/C (structural flag)
RV-E3J/RV-E3JM :X, Y, Z coordinate value, A, B turning angle, R/L, A/8, OlC

(structural flag)
(3) Because the terminator of the output data is carriage return (Hex.oD) , it is necessary

to handle serial data str ings up to hexadecimal 0D in receiving a message by a
personal compuler. "LINE INPUT #" statement is equivalent to this in BASIC.

I Sampte program I (Bestc)
(1) RV-E2/RV-E2M

1 0 OPEN " COM1 : E83" AS # 1 ; Opens the RS-232C communication file from
the personal computer in BASIC.

20 PRINT #1," WH" ; Transmits the command "WH".
40L INEINPUT#1,A$  ;Saves therece ivedda ta toA$.
50 PRINT "Current coordinates are " :  A $ ; Displays the contents of A$ on the

screen.
60  END ;Ends.

RUN ; Run the program.
Current coordinaies are +10.00, ; Displays the value of the current position.
+380.00,300.00,-70.00,50.00,+40.00, R, A, N, c

(2) RV-E3J/RV-E3JM
10 OPEN " COM1 : E83" AS # 1 ; Opens the RS-232C communication file from

the personal computer in BASIC.
20 PRINT # 1," WH" ;Transmits the command "WH".
40  L INEINPUT#1,AS ;Saves therece iveddata toA$.
50 PRINT "Current coordinates are " :  A $ ; Displays the contents of A$ on the

screen.
60 END : Ends.

RUN ; Run the program.
Current coordinates are +10.00, ; Displays the value of the current position.
+380.00,300.00,+50.00,+40.00, R,A, c
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WT (What Tool)

( Function I
Reads the tool length currently being established. (Using RS-232C)

I Input Format I

I Explanation )
(1) Causes the tool length currently being established (by the TL command) to be

output through the RS-232C port.
(2) The data is outpui in ASCII coded decimal. The least outpui increment is 0.01 mm

(e-9., 105.07 is displayed tor 105.07 mm) .
(3) Because the terminator of the output data is carriage return (Hex.OD) , it is necessary

to handle serial data strings up to hexadecimal 0D in receiving a message by a
personal computer. "LINE INPUT #" statement is equivalent to this in BASIC.

(4) All robotic motions are based on the established tool length. lf a wrong tool length
has been defined, the robot may interfere with a surrounding obiect. When the tool
length is unknown, therefore, check the tool length using the WT command before
starting the robot.

I Sampte program I (Bnstc)
1 0 OPEN " COMI : E83" AS # 1 ; Opens the RS-232C communication Jile from

the personal computer in BASIC.
; Transmits the command "WT".
; Saves the received data to A $.

50 PRINT " TOOL=" ; A$ ; Displays the contents of A$ on the screen.

20 PRTNT #1," WT"
40 LINE INPUT ++*' l ,A$

60 END

RUN
TOOL:105.7

;Ends.

; Run the program.
; Outputs the tool length.

WT
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XO (Exclusive Or)

I Function I
EXCLUSIVE ORs the specified data and the internal register data.

I tnput Format )

XO <operation data>

[Terml
<Operalion data> Specify the data lo be operated.

-32768 < operation data (decimall = 32767
& 8000 < operation data (hexadecimal) < & TFFF

I Explanation I
('l) Specifythe data to be operated in decimal or hexadecimal. Any hexadecimal value

must be headed by "&".
(2) The operation result is stored inlo the internal register and can be changed,

compared or read by relevant commands. (See the EQ, NE, LG, SM, CL, DR, AN,
OR commands)

(3) Execution of the XO command after the input command (lD) allows the required
bits ot the parallel input data letched from the external device to be flipped to their
opposite settings.

I Sample program ) (Movemaster command)
10 lD ;Fetches data lrom the external input port.
20 AN &000F ; Fetches only lower 4 bits.
30 XO &000F ;Flips data ol 4 lower bits to their opposite settings.
40 CL 21 ;Sets above data lo counler 21.
50 EQ 10,200 ; l l  the above data equals 10, then lumps to l ine 200.
60 ED ; Ends program.
:

200 MO 99 ; Moves to position 99.
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'  (Comment)

I Function I
Allows the programmer to write a comment.

I Input Format I
' 

l€tring consisting of up to 120 alphanumeric characters
including line number and ' (apostrophe) ,]

I Explanation I
(1) You can describe up to 120 alphanumeric characters including l ine number and '

(apostrophe) .
(2) Use i t  to describe the name and date on the generated program or to mark a

subroutine. Comments are helpful to check back lhe program as the LR (Line
Read) command is used.

(3) The system ignores comments as it processes its commands.
(4) lf the number of characters exceeds the limit, the whole excess is ignored.

I Sample program ) (Movemaster command)
10 '  *  *  *  *  *  {c  *  *  *  i (  *  *  * : r  *
20' Sample Program
30 '  Date :93-10-01
40' Programmed by Mitsubishi
50 '  * * * t  * * * * * * * * t ( * *
60 NT

; Specity the contents of program,
the date of implementation, and
thename of programmer, etc.
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Chapter 4 : Design and Engineering
This chapter is a collection of useful technical inlormation on the system design that
will help you when you set up the robot. Also, lor related information that is described
separately, reler lo the index (below) .

4.1 External connections to controller

4.1.1 Specifications lor external connections to controller
ln this section we' l l  provide explanations and guidance related to the various
equipment connections to the controller. For details, about connections, refer to the
Specit icat ions manual or the instruct ion manuals (User's Manual and Relerence
Manual) . The topics can be found as follows:

(1) Machine cable connections ......... Instruction manual (User's Manual)
Chapter 3 section 3.4

(2) Power cable connections .........Instruction manual (User's Manual)
Chapter 3 section 3.5

(3) Ground ...-..... Instruction manual (User's Manual)
Chapter 3 section 3.6

(4) Installing the teaching box ......... Instruction manual (User's Manual)
Chapter 3 section 3.7

(5) External emergency stop connections..... Specifications Manual
Chapter 6 section 6.1

(6) Personal computer connections ......... Instruciion manual (Reference Manual)
Chapter 4 section 4.3

(7) External l/O connections ......... Instruction manual (Reference Manual)
Ghapter 4 section 4.1
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The numbers 0 ) to (8) in the graph correspond to the numbers in the previous pages.

o
Solenoid

5m for standard
Special specif icatbns 1 5m
Flexible cable 's 

available

More than 2m2

200v
3KvAI

exlemal l/O
cable

Notel : Two concentic circles (O) mean its opticnal equipment
an asterisk (') means that separate purchase is necessary.

Fig. 4.1 Exiernal connections to control ler



4.1.2 Interfacing with external l/O equipment
(1) Connection melhod

The connections between the control ler and external equipment are done by
connecting the connector tor l/O interlace card on the back of the controller to the
external l/O device with the optional external l/O cable. One parallel l/O interface
card is standard equipment tor the controller, but by adding more, you can have up
to 3. You need to supplythe input/output cables and power source (DC12 to 24V)

(2) The number of inputs/outputs for the parallel l/O interface
Each inlerface card has a total of 20 inputs and 16 outputs as fixed points, and it is
possible to allot general-purpose points as well as specilic purpose points by setting
the oarameters lor the various bits.
It is also possible to select lunctions for specialized l/O from the lollowing tables

4.5 and 4.6. so thal you can have the best l,rO allotment for the given use.
Here, shown below, are the factory settings lor the standard card (lhe tirst one) and
the optional expansion cards (2nd and 3rd cards) .

Table 4.1 Specifications for the standard parallel l/O interface

Type General-purpose SDecialized Notes

InDut l7.points(lt contains
' sertng varue oT Inpur 4+4) 3 points(STA'STP'RST)Total 20 points

(Start, Stop, Reset)

Output 13 points 3 points(RUN,WAI,ERR)Total 16 Doints
(Executin g,Waitin g,Alarm)

l able 4.2 Expansion card NO. 1 parallel l/O interface specifications

Type General-purpose Specialized Notes

Input 20 points 0 points Total 20 points (All are for
general-purpose input)

Output 16 points 0 points Total 16 points(All are for
general-purpose output)

Table 4.3 Expansion card NO. 2 parallel l/O interface specifications

Type General-purpose SDecialized Notes

Input 20 points 0 points Total 20 points (All are for
general-purpose input)

Output 16 points 0 points Total 16 points(All are for
general-purpose output)

4.1.3 Assignment of special ized l /O signals lor paral lel l /O interfaces
(1) Factory set commands

The special ized inputs and the special ized outputs can be used by writ ing the
commands in tables 4.5 and 4.6 in bit  format to the parameters ( lnput: lN1 to tN3
and output: OT1 to OT3) . For inlormalion on how to read and write parameters,
refer to 2.6 "Other lunctions" under " (1 l)  Parameter sett ings" in this manual, and
then do so.
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Shown below are the setting commands at the time of factory shipment for the various
cards.

Table 4.4 Setting commands for the parallel l/O interface

l/O card Parameter Command at time ol factory shipment

4  I  12  16  19  b i ts

lnput tN1
Standard

Output oTl

Expansion
1 st board

lnput tN2

Output oT2

Expansion
2st board

Input tN3

Output OT3

(2) Assignment of the l/O value
The l /O value commands ( lnput: PlO to Pl3, output POO to PO3) communicates
the program's numerical data in binary format, and each command uses 4 continuous
bits. (Example : 1 command can inpuVoutput 0 to 15 numerical values, 2 commands
0 to 255. )
Accordingly, put 4 commas (,) after the numerical l /O command. l f  you omit the
commas, the object bits pile up and the robot cannoi properly handle input/output.

4 bits 4 bits

Ass ignmen t  examp le  '  lN1=  (P lO ,  ,  ,  ,P11 ,  ,
A

I  r lr t  11
|  0123 4s
I
I

Assignment oi
standard input
tor l/O parallel
interface

A CautionA signal that has been assigned as a special ized input can be used
as a ge.3:al-purpose input when the program is in progress, but lor
safety;,:sons, don't mix non-numerical inputs with general purpose
inpuis. lf you try to do so, an alarm will result.

4.1.4 Commands and functions ihat can be written to oarameters
In the table shown below, you' l l  f ind an explanation of commands, along with their
functions, that can be written to the l/O setting parameters (lN1 to lN3 and OT1 to
OT3) of the parallel l/O. To find the read and change operation, refer to section 2.6
"Other Functions (1 1) Setting the parameters" in this Manual.

15 17 19
I  I  1 .

, , ' ' , , |

I t l
14 16  18

I  11  13
J l l

,  ,cYc,
11 I r  1
67 |  10  12

I
I

Assignment ol
CYC to bit 8



Table 4.5 Input command names and functions

Name Command Function

Start Note 3: STA Executes a program and starls the robot.

Stop Note 2: STP Intenupts a program and stops the robot

Program reset Note 3: RST Resels the interrupted slatus. The alarm slalus is also PE
reset at lhe same time. lf lhe sen/o power is OFF. il is
tumed ON.

Alarm reset Note 3: ERS Resets alarms, but does not reset the program. PE
It the servo power is OFF, il does not turn it ON.

Servo ON/OFF Note 3: SVO Tums sen/o ON/OFF. when the signal is ON,lhe servo PE
can be switched ON/OFF. ffhe brake works
synchronously.)

Brake ON/OFF Note 3: BRK Conltols brakes when servo is OFF.
The brakes are disengaged when the signal is ON.{Be
caretul ol the falling arm.)

Continuous/cycle Note 3: CYC Changes the continuous/cycle operation mode. PE
ll toggles when the signal is ON.

Manual control TMD Controls the maximum speed during program execution PE
mode to set speed ot the paramelers JGJ, JGP tor lhe

designated jog.

Enable Note 3: ORQ Toggles between enable/disable Jor the control oJ PE
requirement external signal control. lt toggles when lhe signal is ON.

When enabled start up and resetting operations will not
be possible-

General outpul Note 3; ORS Tums OFF all general-purpose output signals.
resel
Program number Nole 3: PGN Reads data set al the numerical input signal aslhe PE
designation program number.

Program number PGR Outpuls a program number of a program in progress from PE
output the numerical oulput signal.
reouirement

Line number Note 3: LLN Reads data set at the numerical input signal astheline PE
designalion number for starting the program. (Starting in the middle ol

a progmm is possible.)

Line number LLR Outputs the line number cunently being executed lrom PE
output the numerical value output signal.
reouiremenl

Override
designation

OVR Reads data set at the numerical value input signal as the PE
override speed for operating the program.

Ovenide output ORR Outputs ovenide speed ol program in progress from the PE
reqoirement numerical value output signal.

Numerical value Used Jor inputling numerical data lor various purposes, HL
input signal (0) Plo including designating a program number, designating line HL

(1) Pl l number, and designating an ovenide. (Each are 4 bits) HL
(21 Pt2 HL
(3) Pr3

Note 1 : The definition of "level" is as shown below: ll a signal has not been connected,
its stalus will be OFF.

HL (High active level) When an external signal is ON, the designated
f unction wil l  be enabled.
When the external signal is OFF, i t  wi l l  be disabled.

PE (Posi i ive edge) When an external signal changes from OFF to ON,
the designated tunction becomes enabled. Alter that, even i f  the
external signal is turned OFF, the designated function will remain in
its original enabled state. A pulse rate of 0.1 seconds or longer is
reouired.



Note 2: At t ime of factory shipment, when the external signal is ON, it has an A
connection Junction that maintains the stopped status, but, by changing the
value of the parameter INB from 0 to 1, i t  is possible to change it 1o a B
connection function.

Note 3: Depending on the particular status of the robot, such as whether the robot is
operating, or whether a stop signal has been entered, these signals may not
function even if the signal in question is input.
Below you'll find robot conditions for when signals will not function and their
names-

Signal name loommand) Enable/disa-ble tor lhe signal mentioned on ihe leit that
depends on lhe robots condition

Program resel
Brake ON/OFF
General-purpose output reset
Program number designalion
Line number desionation

(Rsr)
(BRK)
(ORS) Will not function when in operalion (run condition)
(PGN)
(LLN)

Start
Program resel
Alarm reset
Servo ON/OFF
Brake ON/OFF
Continuous,/cycle
General-purpose oulput resel
Program number designation
Line number designation
Override designation

Functions only when the external l,/O device is enabled (in
ATV condition)
However, it will always be enabled when the se^o is OFF
based on lhe se^o ON/OFF (SVO)-

(sTA)
(Rsr)
(ERs)
(svo)
(BRK)
(cYc)
(oRs)
(PGN)
(LLN)
(ovR)

Start
Servo ON,/OFF

(STA) Witl not lunction when a stop (STP) input signat has been
(SVO) received. However, itwill always be enabted when the

servo is OFF based on the servo ON/OFF (SVOI.



Table 4.6 Output command names and lunctions

Name Command
Function

Executing RUN Outpub the fact that lhe program is executing

Waiting WAI Outputs the lact that the program has temporarily
stopped.

HL

Sounding alarm ERR Outputs the lact lhat an alarm has not been generated_ HL

Device enable ATV Outpub the lact that an external l/O wields operating
control.
Coffesponds to the input command ORe.

Servo ON SVA Outpub the lact that lhe Servo is ON.
Corresponds to the input command SVO.

Continuous cycle
stalus

CYS Outputs the lact lhat the program is in the continuous
mode.
Correspo;lds to the input command CYC.

Manual mode
starus

TMS Outputs tact that the maximum speed during operation
will be restricted in the manual mode. CorresDonds to the
inout command TMD.

Within user-
delined area

UAR Outputs the tact that the currenl position ot the robot is
within lhe user-delined area based on the oarameter
UAR.

HL

Ready Outpuls the tact that external input signals can be
received when the controller power is ON. (tt is output
until the power is turned OFF)

Numerical outpul
signal (0)
Numerical output
slgnal (1)
Numericaloutput
signal (2)
Numerical output
signal (3)

PO0

POI

P02

Used tor outputting numerical data tor various purposes,
including designating a program number, designating line
number, and designating an ovenide. (Each are 4 bits) (All
bits have nol been assigned at time ot factory shipment.)

| . t

H L

HL

H L

Note | : The definition of "level" is as lollows:

HL (High aclive level) When a designated external condition exists, the
outpul signals wil l  be ON
Once the signals have been output, until the designated condition
changes, their status will remain unchanged. .

4-7



4.1.5 Connection table lor parallel l/O interface
(1) Standard parallel l/O interface

The table shown below contains assignment of the connector pin numbers of the
standard card and their various functions. Here is shown the distinction of the signal
lines when you connect the optional external l/O cables. For details on the connector
pin array and the external l/O cable, refer to section 4.2 "Option (221 , 123) " in
the Specilications Manual.

' f  able 4.7 Directory of assignments for pin numbers and signals for the standard
parallel l/O interface

Pin
nuln
ber

Color ol enemal
l/O cable

Functlon name
Pih
nurn
oe,

color oi ertemal
l/O cable

Functlon narne

G€aeral purpose
Specializ€d/
power souace/

cottmon
General purpose

Specialized/

comtnon

1

5

7

6

1 0

1 1

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

21

24

25

Jvhtte/black A

Blue/black A

Gree black A

O.ang€/black A

Pink/black A

Gray/bLack A

Red/black A

Purple/bbck A

Bro$m/black A

White/black C

Yellow/black C

Blue/blacl( C

Green/black C

Orange,/black C

Pink/black C

Gray/black C

Red/black C

Purple/black C

Brown/black C

White/red A

l.:"::.^
lO.ange/red 

a

Goneral-purpose
oltput 1oo

Gene,al-purpose
ouFut 101

G6neral-puapose
output 102

G€n6ral-purpose
outpd 103

General-purpose
output 108

Generalpurpose
ootput 109

G€neral-purpose
output 11O

General-purpose
output 111

General-putpose
orrtput 10O

Geneaal-purpose
outpur 101

Genetal-purpose
output 102

General-purpose
output 'l 03

c€neralpurpose
ourpd | 04

General-purpose

lorrtput 
1CE

lGeneral-purpose
loubur 105

lGene,.t-pu,pose
loulpul 107
I
I

I
lGeneral-purpose
I outout 116
I
lG€ne.al-purpose
|output I  |7

OV''-'.: :i{-? t
pln use

l2vi24v '. +7 pin
use

OV ' r ' ' : 1U13  ' ,
' pn l|se

14tl24v i 10-13
ptn use

C O M o : 1 5 - 2 2  |pnuse I

r*T1
I nisprint j
I. tables :
|  4 .7  ,  4 .8 , ' , .
[e  a.s  at  !
[e ine  15  , ,

I th ru  25  i
land  p ins  i
i4o thru i
i 5O are  i
:Darked I
:output 1
:t  should I
:be INPUTS I

t""l
I ]
t l
Iw*;:,c

ze l
- l,:!i

I*l

_l
Ir r l
I*l

gi /i

*l
I
l

35

37

3a

40

42

44

45

il6

47

4

49

50

Whll€/bhck I

Yellorlr/black g

Blus/black B

Gre€n/black B

Oaange/black A

Pink/black B

Graylblack I

Red/black B

Purple/black B

Brown/black B

White/black D

Yellow/black O

Blue/black D

Gaeen/black D

Orange/black D

lPink/black 
D

loravrlacr o

I
lRed/black D

I

Geneaal-putpose
output 104

General-purpose
output 105

General-purpose
output 106

GeneraLpuapose
orJtprjt 1 07

lGeneral-purpose

lourput 
1l2

lGeneral-purpose
loutput 1 l3
I
lGeneral-purpose
lol lput 114

Genelalpl'pose
output 112

General-purpose
output 113

General-purpose
output 114

General-prrrpose
output 115

General-putpose
output 108

General-purpose
output 109

General-purpose
ootput 110

Genetal-prrpose
loutput 111

General-purpose
1 t 5

: 29-32 :
pin use

l2v/24v :. ?€42
prn use

ov :35{8:''
prn use

1 2Vl24V: 35-34
pin (lse

R,u (R,r)

irh.-r (['4i)

ega.RLeP?>
COM1 :40-47

pin use

cv

S-.cP

(r.v'r

(siPJ

Cesr)

A-e



, i :  OY/ (Ga<. rcN)
= + 12l.tt ys6- tcra4

l/O interface board is shown inThe assignment of the connections to the parallel
Fig. 4.2. (2E-311O)

DC12Vt24V

GerEral prpce oJtput 0

Gerterd pttrpGec trnl
Generd prpcGe c.ql2

Ger€rd p.rpce d.@n 3
DCII/ /24V

rufeoutri8
pupceo..Fn9

pL[pce ouFrjt 10

trrpceq.ipnll
DCIA//24V

grpce irpri 0

trrpeirprl
pLrpe irF 2
pupe tFrt 3

rupose irpn4

Blpe irpds

prp@ipt6

prpeirptT

Frpce irpn 16

pLrpe irpri 17

DCIA//24V

ptpose orfpf 4

prpceo.rpts

Brpceoutrn6
pupceor$iT

DCIA//24V

p4oseouFdl2

prpce odpd 13
pLrFse ortrJt 14
prpce ouFn 15

DCIA//24V

trrpGeirFrB
prpce irF.t9

trrpce irp-t 10
prpce irp.t 11
prpce inp{.( 12
ptrpce ir|trn 13
p.rp6e irgn 14

General prpce irp:t 15
Dc12v/24y

tr [pGe irp.tt 18

prpce hFn 19

Note 1 : You need to supply your own power source OC12V /24V.

<Standard> <Expansion'

The l/O number lor the first addition is 100 added to the .l .-+ t 01
standard l/O number.
The l/O number lor lhe second addition is 200 added to .l ...+ 201 .
the standard l,/O number.

Fig.4.2 Connection scheme for parallel l/O interface board (U.S.A.,Japan)
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The assignmenl of the connections to the parallel l/O interface board is shown in
Fig.4.2E. (2E-31 loE)

DC1?V /24V

Generalfup6e oupd

GeneralprpGeoutpd 1
Gen€ral pupceoutsut 2

General prrpGeo&d 3
DC12V /24V

Brpce a&d 8
p('pce ojtsrn 9
p[pc6e auF Jt r 0
pupcse qrtstn 11

DCIzI/ /24V

pupc6e inpd 0
prrp6€ input 1

purpc€ inpd 2
pupce inpd 3
purpce input 4
prrpceinpt4 5
purpceirtptn 6
purpGe irput 7

p|'pce input 16
purpGe input 17

DC12V /24V

ptrpGeor&d4
p|.rpceqJtsut 5
p|'rpceoutstn 6
p|.rpceouFn 7

2V /24V

General pupce orFjt 12

Genq-al purpGe ouFn 13

Gene'd pup6e ouF|n 14
General pupce oijtsut 15
DC12V /24V

p(rp6e inpdB
ptrpGe inpd9

pupGe tnpd 10

General purpGe inpd 11
Generalpup6e input 12

General B[p6e input 13

Gen€rai $npce inpul 14

General p(!p6e input 15

DC12V /24V

General purpGe input 18

General purPce inpd 19

Note 1 : You need to supply your own power source DC12V/24V.

<Standard> <Expansion'

The l/O number for ihe lirst addition is 100 added to the 1 -..+ 101
standard l/O number.
The l/O number for the second addition is 200 added to 1 -.+ 201.
the standard l /O number.

1

2

r-l I

27
----r L- z6 -----J.-

General

General

General
DC12\

I

)
F-i...-i

l+J

)
|-i.-|

c 30
31

7 32
8l
:1

33
u

1

- - E l

J r

1 0 35
I

J-
I
)

General

Gene'd
r_,i
12 37

DCI1 4 39
' ( -

)

1 5 40 -!J r..F

I
t
\

I

Cienerai

Gen€.al

DC1

1 6 41

1 7 42
1 8
1 9 44

20

2'l 46

22 47
23
24-o r-

="_:
--{ o-

25 50

Fig. 4.2E Connection scheme for paral lel l /O interface board (EUROPE)



(2) The first additional parallel l/O intertace
Shown below is the pin assignment for the connector pin numbers ol the first
additional card and their tunctions.
Here is shown the distinction of the signal lines when you connect the optional
external l/O cables. For details on the connector pin array and the external l/O
oabfe, reler to section 4.2 "Option 122) , (231 " in the Specifications Manual.

Table 4.8 Directory of assignments lor pin numbers and signals for lhe first additional
parallel l/O interlace

Pin
num
b€t

Colcr ot ertornal
l/O cabla

Function narne
Pin
DUM
b9r

Color ol extemal
l/O oable

Funclion r|a|tre

G€nelal purpose
SpecialEed/
powel soutce/

comnoo
Genehlpurpose

Spscbllze.r/
powet soitce/

co|llnon

1

4

7

8

1 0

1 1

1 2

l4

1 5

1 7

1 E

1 9

20

21

23

25

fvhite/black A

Yellorrr/bbck A

Blue/bLack A

3r€en/black A

3.ange/black A

Phk/bhck A

Gray/black A

Red/black A

Purple/bhck A

Brovm/bbck A

Ymhe/b|ack C

Yollow/black C

Blu6/bbck C

Groen/black C

O,angelblack C

Pink/black C

Gray/black C

R€d/blaok C

Purple/black C

Bro$m/black C

White/.ecl A

Blue/red

G.e6n/red A

Orange/red A

General-purpose
ou9ut 100

Gen€ral-purpose
outsut 101

Gen€ral-p!apose
ou9nt 102

G€neral-purpose
o!tsut 103

GeneJal-purpose
output 108

General+urpose
ouQlrt 1Og

G€n€ral-p!rpose
ousrn 110

General-purpose
output 111

General-purpose
o!&{n 100

Gene.al-prrpose
ou$ut 101

Geneaal+urpose
ou$ur 't 02

General-p!apose
ouFrt 103

Genoral-purpose
outsut 1(X

Gen6lal-purpose
ooFut lci

General-purpose
ou$ut 105

Genetal-purpose
ou$ut 107

General-purpose
ostsut 116

General-purpose
oiltput 117

N.C.

1t! t24V

coM0

4-7
pln use

+7 pin
use

OV :1G :3
pin use

1Vtl21V .'lO-13
pln use

15-?2
P|n us€

6

27

n

29

30

32

34

37

38

39

40

41

42

43

44

,15

s

47

,t8

49

White/black B

Yellrw/black B

Blue./black B

G.een/black B

OEnge/blaok A

Pink/black B

Gray/black B

Redblack B

Purple/black B

Brown/bbck B

Wh[e/black D

Yellowblack D

Elue/black D

Green/black D

Orange/black D

Phk/black D

Ghy,/black D

Red/black D

Purple/black D

Brown/black O

White/red I

Yellowred B

Blue./red B

Green/rcd B

OranQe/red B

Geneaal-purpose
output 104

G€neral-purpose
o||tp|n t05

Ggn€ral-purpose
odput 106
G6n€tal-psrpose
output 107

G€neral-purpose
output 112

Gen€ral-prnpose
odput 113

Geneaal-purpose
odput 114

Genelalpurpose
output 115

General-purpose
ourpu 'l08

GeneEl-purpose
odpul109

General-purpose
output | 10

General-purpdse
ourpul t11
Gen€ral-plapose
osrput 112

Genoral-purpose
odput '11 3

Genoral-purpose
oulput 1'l4
G€neaal-pulpose
ourpd 115

General-purpose
odput 118

General-putpose
ornpd 119

:G

3V

lzv/24V

coMl

, n-32
pln ose

:23-32
pin use

OV :35-38
ptn {rse

12Vt24V. -8
pln use

:4047
pin use

COM2I24,8 A950
use

. The l/O number for the first addilion is 100 added to the standard l/O number.
(1  - |  101)



(3) The second additional parallel l/O interface
Shown below is the pin assignment for the connector pin numbers of the second
additional card and their functions.
Here is shown the dist inct ion of the signal l ines when you connect the optional
external l /O cables. For detai ls on the connector pin array and the external l /O
cable, referto section 4.2 "Option (221 , (23) " in the Specifications Manual.

Table 4.9 Directory of assignments for pin numbers and signals for the second
additional oarallel l/O intertace

Pin
num
bet

Color ol enenEl
l/O cable

Function name
Pin
num
b€r

Col' ol extehal
l/o cabte

Funclion name

Geneaal purpose
Specialized/

oo|1lmon
GeneraloulDose

Specialized/
power soutce/

com|non

1

5

7

a

1 0

1.1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

21

2?

24

White/black A

Yellow/blacx A

Blue/black A

Green/black A

Orange/bhck A

Pank/bliack A

Gray,/black A

Red/black A

Purple/blac! A

Brown/black A

|,vhite/black C

Yellow/black C

Blue/black C

Green/blacl< C

Orange/black C

Pink/black C

Gray/black C

Red/black C

Purple/black C

Brown/bliack C

White/red A

Blue/red A

Green/red A

Orange/red A

General-purpose
outpd 200
General-purpose
outsut 2O1

General-purpose
olrtPut 2O2

General-purpose
ou$ut 203

General-putpqse
output 204

Gen€ral-purpose
output 209

Genetal-purpose
output 210

Genetal-purpose
output 21'l

Gen€ral-putpose
output 200

General-purpose
output 201
General-putpose
output 202

General-purpose
ootput 203

General-purpose
oots|lr 204

General-purpose
output 205

General-purpose
ouFut 205
General-purpose
ouFut 207

Generalpurpose
orrtput 215

G€neaal-putpose
output 217

coM0 15-22
pin use

ov ' .4-7
pin use

1Vt/24V : 4-l pin
use

Ov  :1G13
ph use

17t/24V :10-13
ph use

N.C.

6

27

a

n

31

32

35

38

33

40

41

42

43

44

lts

/t6

47

48

4,o

50

White/black B

Yellow,/blac* B

Blue/black B

Green/black B

Orange,/black A

Pink/black B

Gray/black B

R6d/blac* B

Purple,/black B

Browri/black B

White/bhck D

Yellow/black D

Blue/blact D

Green/black O

Orange,/bhck D

Pink/black D

G.aylblack O

ReUblack O

Purple/black D

Brovrn/black D

White/.ed g

Yellow/red B

Blue/red B

creen/aed B

Orange/red B

outpul 211

G6n€ral-purpose
odput 204

Genelal-purpose
output 2(F

Genelal-purpose
output 206

G€heral-puipose
output 207

G€neral-purpose
outputA2

General-purpose
outpul213

G6n6lal-purpose
output 214

General-potpose
orrtput 215

General-purpose
ostpur 208

Genelel-purpose
outpd 20e

General-purpose
output 210

General-purpose

General-plrpose
output 212

General-purpose
ol,tput 213

G€helal-purpose
output 214

Genetal-purpose
output 215

Gene€l-purpose
output 218

General-purpose
output 219

coM t

OV t8-32
P|n raie

12V/24v im42
Pm use

OV :35-38
pin use

lzv/24V: 35-3a
pin llse

'.4o{7
pin |rse

COM2:24,25,49,50
use

.  The UO number lor the second addit ion is 200 added to the standard l /O number.
(1 . .-  201)



4.1 .6 Precautions for connections with external devices

I Caution. Do not exceect the designated l imit for the power source ot the
external device.

. Be careful noi to make a mistake about the polarity of the power
source.

$ Caution. Use a transistor's open collector signat or a non-voltage connection
signal lor the input signal.

1[ Caution . W-nen using a coil load, such as a relay or solenoid, connect a surge
absorbing diode, paral lel to the load. (Be careful ot the diode's

^ PolaritY.)
{\ Caution . When the LED is lit, connect a protective resistor that is equivalent

to the rated current, in serial.
. Connect the parallel register to get the drain current to be 20% as

much as the rated current, because an incandescent lamp gives
^ rush current 10 times as much as the rated current.

{\  Caution. When connecting the cables to peripheral equipment with the
external l/O connector cables, do the installation as lar away as

^ possible from noise sources. Otherwise, it can cause a malf unction.
l\ CautiOn . Set the load connected to the output signal so that it does not exceed
^ the maximum current of the output.

f\ Caution . Be caref ul so that you dont short-circuit the l,rO cables with the power
source.
(lt can destroy the output transistors that are inside.)

Fig. 4.3 Example of connection scheme tor l /O circuitry (U.S.A.,Japan)

4_13

l/O connector (External peripheral device)

-_. Input port power source
lDc12V/24v1

Push button switch

Transistor

--- Limit switch

Output port power source
(DC12V/24V1

LED lamp

Solenoid or relay

Photocoupler

Incandescence lamp

2E-31 lO type

!o

=

=

=
o

coM0

12V/24V



l/O connector External peripheral device

--. lnput port power source
(DC't2V/24V)

-' Push button switch

--- Transistor

"' Limit switch

Output port power source
(DC12v/24V)

LED lamp

Solenoid or relay

Photocoupler

Incandescence lamp

2E31 IOE type

x

L

o

o

Fig. 4.3E Connection example to l/O circuitry (Europe)



Iten Sp€cllicalion Intomal cicult

Type DC input

E31 IOE rype

INPUT

(coM)

ilo. ot lnput Poi s 20

lnsulation tn€lhod PhotocouDler insulafion

Ratod iaput voltage ocl2vtDc?jv

Rat€cl lnDut cunent Appror. 3nA/Approl TrnA

Oporaling Yoltage Enge DCl0.2 to 26.4V (Ripple lactor less $an 5%J

Voltage ON/ Cunenl ON DCSV oa more/ 2nA or more

Voltage OFFI Cunenl

OFF
DC4V or less/ lmA o. less

hPul ,esislAnce Appror. 3.3k oh.ns

Respoose time
OFF.ON 1 ftns or l€ss (DC249

ON-OFF '| ons or les! (DC24V}

Common method
8 points I common (Pariy 4 pohts 1
coaanon)

E emalline connection
method

Conn€cior

(1) Electrical specilications lor the input circuit
The electrical specifications lor the input circuit is shown in Table 4.10

Table 4.10 Electrical specifications lor the input circuit

(2) Electrical specifications for the output circuit
The electrical specificalions for the output circuit are shown in Table 4.11.

Table 4.1 1 Electrical specif ications lor the output circuit

X The power supply (DC24V) for the input/output circuit musi be prepared by the
user.

4 -15

llern Specilice$on Intemal circtril

Type Transister output

2E31 lO type

(24/12v)

OUTPUT

No. ot orrtput points t6

hslEtion method Pholocoupler insulation

Raied bad Yoltage DC12VtOC24V

Usag€ load vollage Enge DCl0.2-30V (Peak vonage DC30V)

Mai bad clrent O.1A / point {10O%)

Loakage curent duaing
O.lmA or less

Mer.voltage drcp cluring
ON DC0.9V [rYP.)

Response lilne
OFF.ON ats or less (Flardware response lime) Z t r J  I  I ( JE type

FU (24/12V)

OUTPUT

ON.OFF zns or less lResisbr load

Fuse rating Fuse 3.2A (one p€r cor non)cannot be
aeDlaced

Coml|ron hethod 4 points 1 cornhoal

Extemal lhe coflnectioh
lnothod Conheclot

Extemal
s1rppry Power

Volta9e oc1u24vtDC10.2-30l'

Cura€nl 60 mA (p€r TYP.DC24V1 common)



(3) Selecting programs from external devices
Below you wil l  l ind an explanation for a program selection method based on
specialized input attached to an external input. There are two methods, so you can
choose either one. For the parameter changing methods, reler to section 2.6 "Other
functions" under " (1 1) Setting parameters" in this manual.

(A) Method using STA signal and PGN signal
1. Set the value of the program selection and start parameter pST to "0."
2. In one of the paral lel l /O input sett ing parameters ( lN1 to lN3) ,  assign the

numerical value input signal (such as PlO) and the specialized input command
"STA" and "PGN".

3. Set the program number to be selected by the external device at the various
bits for the numerical value input signal.

4. Input the signal into PGN's bit. The program number that was set by the startup
signal will be read into the robot.

5. Input the "STA" signal. The program you selected will start.

- OOOripOaO
In the above method, when the program ends, and you want to use the same program
again, input only the STA signal. ffhe numerical value input signal is unnecessary.)
For information on the timing chart, refer to section 4.1.7.

(B) Method using the STA signal
1. Set the value of the program selection and start parameter pST to "1."
2. ln one ol the paral lel l /O input sett ing parameters ( lN1 to lN3) ,  assign the

numerical value input signal (such as PlO) and the specialized input command
STA.

3. Set the program number to be selected by the external device at the various
bits for the numerical value input signal.

4. Input the STA signal. The program number that was set by the startup signal
will be read into the robot, and the program selected will start simultaneously.

,A caution In the above melhods, it is necessary to set the program number at
the numerical value input signal each time you start.
l f  you input only the STA signal, depending on the numerical value
input signal, the wrong program can be selecied.

d _ 1 4



4.1 .7 Timing chart for external operations

Examples of timing charts lor external operations are shown in Fig. 4.4 to Fig. 4.6

(1) Timing chart for external operations, Example (1) :

(INPUT)

(oUTPUT)

PIFPI3

t o N

STA

t t
Es"
FE

" 'EE . -

t r  t

Eg E
"E

P

I  l l t  t  I  I  t
5 i ! :E : ! :
i  i : ;  F  ! ; i
! '  E:F 3. E: t
t < * t <
5 5

r  f  t t t  t

I EEEB Ig3 3  _a
: 9
! 'i;

Ptog'|'| nmblr 2 PEgm tuhir.r 2

Note 1 :

Note 2 :

After the setting of the numeric value input signal, you should input a PG
signal after 0.1 seconds.
The pulse width of the PE signal (posit ive edge) of the PGN signal an
others should be 0.l seconds or more.

Fig.4.4 Timing chart lor external operations, example 1
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(2) Timing chart for external operations, example 2

(INPUT)

Nuh.ric }alu. i.prt

slA

svo

ouPur r.qw.h.nr
Linc nuinb.r d.iignrio.

un. nnnb.r oulPrn

ovlrrid. .t.signatjon

(OUTPUT)

LLN

LLF

'-Hd' 
1"* "dr- fi;!-i l"-. m*r:"*"..-o""-ag..,l-----1 o*i"*i--------l

Fig. 4.5 Time chart for external operations, example 2
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(3) Time chart for eriternal operations, example g

(NPUT)

R6cr.l dr g.ncrd

(OUTPUT)

Go.rd F.rrp6. o[prn

Erenin9

wo
sT

ohs

|  |  r t  |  |  i
Siln o! S.M *tuo SrnE,n.rq.hd S.rc Sl.n
progrri oFF oN 3r; o

t t t
a - .
a E !
ei i
z 3  a

3 t

t

I
l-

Starl ot the delaull prpgram.

Fig. 4.5 Time chart tor external operations, example 3
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4.2 Tooling

4.2.1 Specifications for tooling connections
Details for making connections can be found in the Specifications Manual and in the
inslruct ion manuals (User's Manual and Reference Manual) ,  so please make the
connections according to the written instructions. The topics can be lound as lollows:

(1)Standard air wir ing and piping .. . . . . . . . . . .  Specif icat ions Chapter 3 Section 3.1.4
(2)Solenoid valve set specif ications........... Specifications Chapter 4 Section 4.2 l3l
{3)Solenoid valve set installation ............ Instruction Manual (Reference manual/

This manual) Chapter 1 Section 1 .1.3
(4)Motor-operated hand interface installalion......lnstruction Manual (User's manual)

Chapter 3 Section 3.8.1
{5)Pneumatic hand interface installation ... Instruction Manual (Reference manual/

This manual) Chapter 1 Section 1.1.4
(6) Motor-operated hand installation........... lnstruction Manual (User's manual)

Chapter 3 Section 3.8
(7)Pneumatic hand set instal lat ion .. . . . . . . . . . .  lnstruct ion Manual (Reference manual/

This manual) Chapter 1 Section 1.1.2



The numbers (1) to (7) lound inthe diagram conespondtothe number headings
in the previous pages.

(7) Installation of the pneumatic hand set

(6) Installation of the motor-operated hand

(2) Specif ications of the
solenoid valve set

(3) Installation of the
solenoid valve set

=__----r I i

i . .€r
i a--P- !
i f f i i  !.--!LLL---;.-- _i

For use with the pneumatic hand

Note : This was written for the RV-E2 robot. The specifications are the same for the
RV-E2M and forthe RV-E3J /RV-E3JM

('l ) Standard wiring and
Dneumatic oiDino -,

motor-operated hand i nterf ace
(5) Installation of

tic hand interface

4-21
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4.2.2 Example of tooling plan
In regards to a tooling plan, we'll explain a connection scheme involving "the method
of installing an external solenoid valve." Here, we'll explain using a single hand, but
even if you have a double hand, the basic procedure is the same. However, il you
have 3 hands, everything wil l  come under (2) Paral lel l /O controls and external
piping lor the robot.

('l) Method of installing a solenoid valve externally (Using hand l,rO for control)
We'll show you an example of installing a solenoid valve for pneumatic-hand control,
such as one that may be different from the optional solenoid valve, and one that you
may purchase separately yourself .
Here, we'll show you the way to connecl a hand l/O to the hand output signal line. In
this case, we'll use teaching to make it possible to open and close the hand. Vacuum
based solenoid valves (ejectors) and other similar units will have the same wiring.

Pneumatic hand

Cul spare wire and
connect wilh the

ut cable.

I
t

Hand curl tube

)

Different diameter straight union
(66-641

Solenoid valve

Pneumatic hand cable

Connect sDare wires
0 .2SQx4to the
solenoid valve

Note : This was written for the RV-E2 robot. The specifications are the same for th
RV-E2M and for the RV-E3J /RV-E3JM

I

Fig.4.8 Method of instal l ing a solenoid valve external ly (Using hand l /O for control)

lf you want to use 2 or more solenoid valves, put the air tube outside
the robot cover.

A caution



(2) Method ot installing a solenoid valve externally (using parallel l/O interface for
control)
Here, we'll show you another method of installing a solenoid valve externally, a
melhod of installing the had output control signal wire to the parallel l/O interfaoe.
In this case, you will not be able to open and close the hand with the teaching box.
You should use the same wiring for a vacuum-type solenoid valve (ejector) or similar
unit.

Fig. 4.9 Method ot installing a solenoid valve externally (Using parallel l/O to control)

lf you want to use 2 or more solenoid valves, put the air tube outside
the roboi cover.

Hand curl tube

Different diameler straight union
6-64

Solenoid valve

Note :This was written for the RV-E2 robot. The specitications are the same lor
RV-E2M and lorthe RV-E3J /RV-E3JM

Pneumatic hand

External l/O cable

I Caution
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4.3 Connections to a personal computer (RS-232C)
4.3.1 Connector pin arraylorthe RS-232C

The relationship between signal names and pin numbers for the RS232C connector
pins is shown below.

Fig. 4.10 Pin array (RS-232C)

Table 4.12 Pin numbers and signal names (for the RS-232C)

Pin number Signal name Pin number Signal name Pin number Signal name

I 10  N .C 19  N .C

2 sDfrxDI 11  N .C 20 ER (DTR)

3 F',D (EXD] 12 N.C 21  N .C

4 RS (RTS) 13 N.C 22 N.C

s cs (cTS) 14  N .C 23 N.C

6 DR (DSR) 15  N.C 24 N.C

7 SG 16  N .C 25 N.C

8  N .C 17 N.C

9  N .C 18 N.C

Adapter-connector : JAEDB-2sP (prong side) N.C. stands for no connection possible.

4.3.2 Function of each signal cable

Table 4.13 Sional name and iunction
Signalname lnput/Output Function

r\: _ This is a frame gland. Connects to the controller's G
terminal

sT' tTXDi output l:il;lllTtt 
data from the controller to the personal

RE (FXDI Input 3"".i:;",,':rn 
data trom the personal computer to the

RS (RTS) Output Transmission request signal fer the personal computer

CS (CTS) Input Transmission permission signal lor the controller

DR (DSR) Input Personal computer's transmission ready signal.

Ground tor the signal  l ine.

ER (DTR) Output Controller's transmission ready signal
A  t A



4.3.3 Setting the RS-232C
When you use the RS-232C interface, it is necessary to set the below-mentioned
communications with the personal computer. These settings are lor making the same
settings on the controller as for the personal computer. Unless they both have the
same settings, communications can't work propedy. Below are the communications
specif ications :
Table 4.14 Communications soecifications X The settings on the left can also

be made by changing the CM0
parameter .  (Re f  e r  to  6 .2
"Parameter directory" in this
manua l . )  For  the  parameter
chang ing  methods ,  re fe r  to
sec t ion  2 .6  "Other  func t ions"
under" (1 1) Setting parameters"
in this manual.

Item Description
Baud rate 9600 bps
Data bit length I bits
Parity check Even parity
Stop bit length 2 bits

Set the above-mentioned settings in your personal computer.

4.3.4 Time charts for the various signal lines
The standards for the RS-232C interface are essentially based on such items as
electrical specifications, connector types, and pin numbers.
The way of using various signal lines and communications protocols are so varied
depending on the type of equipment. Accordingly, even though you have made the
correct signal lines connected to the personal computer, you still may not be able to
operate with it.
Accordingly, in regards to making this connection, you should develop a f ul l
understanding of the functions of the signal l ines that you wil l  use between the
controller and the personal computer before you make the connections. Please note
that all data transmission between the controller and personal computer will be done
in ASCII code.

(1) The timing of sending data transmissions trom the personal computer to the robot.
<Robot side>

ER (DTR) , and RS (RTS) should both be atthe "H" level and be waiting for data
input- When the end code is input, ER (DTR) andRS (RTS) both changeto level L,
and execule the command received.
Once the command has been executed, both ER (DTR) and RS (RTS) return to
level H.
The end code is hexadecimal "OD" (CR:carriage return) ,  and or hexadecimal
"OD" + "OA" (LF: l ine feed) .

<Personal computer side>
When DR (DSR) is at level H, you can transmit characters. When DR (DSR) is at
level L, if you transmit characters, an error will result on the robot side.

New line code CR

(Robot sioe) (Personal
computer side)

ER (DTR)

RS (RTS)

"+ DR (DSR)

.--.| cs (cTs)

Fig. 4.11 Timing of data transmissions (trom personal computer and robot)
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(2) Time of data lransmissions from the robot to the personal computer
<Robot sider

After changing ER (DTR) to level H, you can begin to send data transmissions, and
when the end code is transmitted, ER (DTR) 's level is changed back to level L.
You can set the end code at parameter CMO. Refer to section 6.2 "Parameter
directory" in this manual.

rPersonal computer sider
The request signal is sent after the ER (DTR) andRS (RTS) are both at level H, and
the personal computer waits for a transmission from the robot side.

(Robot sioe)

ER (DTR) "-

RS (RTS) "*

(Personal
computer si
DR (DSR)

cs (cTS)
1 Output of first

characler
1 Output o{ second

character

DR (DSR) <- ER (DTR)

CS (cTS) * RS (RTS)

Fig.4.12 Timing of data transmission (from robot to personal computer)

-O<}Orip9lr9
1 . When the personal computer transmits data to the robot, depending on the personal

computer, the personal computer may ignore the ON/OFF signal line lor the CS
or DR, and transmit data continuously, resulting in an error on the robot side. In this
case, make an adjustment on the personal computer, such as by using a timer to
send data. On the other hand, when the robot lransmits data to the personal
computer, the robot will ignore the ON/OFF signal line of CS and ER on the personal
computer, and transmit data.

2. When the RS-232C read command is used repeatedly at the program on lhe
robot  s ide ,  i f  the  process ing  speed o l  the  persona l  computer  i s  s low,  a
comrnunications eror can result on the side of the personal computer- (Line buffer
overflow error) . In this case, use a timer or some other iechnique so that you can
expand the execution interval of the RS-232C read commands.

3. Th robot cannot receive new commands when i t  is executing direct commands,
such as when it moves by the MO command. Transmit a new command only after
i t  f inishes a command completely.
(By sending an ER command, you can confirm the existence ol an alarm and the
fact that a transmission has been completed.)

4. l f  the wrong command is transmit ied by the RS-232C while the program is in
progress, an alarm will be generated. ln this case, reset the robot.

4.3.5 The RS-232C connector cable
ll you are connecting the personal computer together with the robot with the RS-

232C interface, you should adapt the cable you use for the RS-232C so that it can fit
the connector on the front side of the controller. For intormation on wiring specifications
ol the connector cables, refer to section 4.2 "Options" under " (25) Personal compuler
cables" in the Specif icat ions Manual. l t  wi l l  be necessary to satisfy the above-
mentioned condit ions related to t iming, for al l  ot the signals.



4.3.6 Example of a connection to a personal computer with the RS-232C
We'll show below an example of how lo make a connection to the PC-9801 N (NEC)

(1) Connecting the RS232C cable
Using the option cable built for ihe RS232C (Model type : RS-PC-CBL) , connect
the connector on the personal computer with the controller. (Do this with the power
source OFF lor both the controller and personal computer.)

{2) Setting for the personal computer
1. Setting the main unit's switches

Set the dip switehes on the personal computer according to Table 4.15.
Table 4.15 Setting the dip switches

Switch Condition Notes

Switch 2 oFF (up) Changes the transmission mode ot the RS-232C to
asynchronous.Switch 3 oFF (Up)

Switch 5 ON (Down) Prevents the memory switches from being initialized
(changed) when the power source is ON.

After setting the dip switches, lurn ON the power source for the personal computer.
Depending on the personal computer, it may be possible to enter these settings by
key entry on the personal computer.

2. Setting the software
Depending on the BASIC version you use, you can f ind the sett ing method in

Table 4.16.
Table 4.1 6 How to set the software

Type ot BASIC Setting method

DISK-BASIC (1) Start up NSSD|SK-BAS|C.
(2) Set the baud rate for the memory switches according to the

procedures shown below:
1. Start up SW|TCH.N88, which is attached to DISK-BAS|C.

(lnput RUN "SWITCH.N88" and press RETURN Key).
2. In the Menu screen, select "RS-232C (detault settings)" and

press RETURN Key.
3. In the screen for RS-232C (default settings),set the baud rate

to 9600 .
4. Press ESC to return to the orioinal menu.
5. Select "END" and press RETURN Key.

DOS-BASTC (1) Start up MS-DOS.
(2) Using the switch commands, set the baud rate to 9600 for the

memory switches.
(For operating instructions, refer to the MS-DOS manual.)

(3) Confirming the connections
Using N88-BAS|C, try inputt ing and executing the fol lowing program:

10 OPEN" COM 1 : E83" AS #' l  . . . . . . . . . . . .Set lhe communication sett ings
20 PRINT #1, "ER" .. . . . . . . . . . .Execute the ER command.
30 L INE INPUT #1,  A$
40 PRINT"ALARM" ; A$
50 END
RUN

.... . . . . . . . .  Read the alarm status

... . . . . . . . . .  Display any alarm on the screen

... . . . . . . . . .End the BASIC program

.... . . . .- . . .  Execute the program
ALARMO
OK

lf you l ind that "0" fol lows after "ALARM" on the personal computer screen, then
communications wil l  be possible. ("1" or "2" wi l l  appear i f  an alarm is generated.)
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Chapter 5 : Maintenance and inspection
In this chapter we'll show you some maintenance and inspection duties that will help
lel you use the robot lor a long time without any trouble. We'll also explain the types
of expendable parts.

5.1 Maintenance period
Maintenance and inspection fall into two categories: daily and periodic. you should
conduct maintenance and inspections diligently to promote safety and to prevent
breakdowns before they happen so that you can enjoy a long product life.

(1) Inspectionschedule
In addition to the monthly inspections, there is another additional inspection that
must be made every 3 months (assuming operating hours total about 500 hours) ,
as shown below.

.l-month
lnspeclron

.l-monthInspec on

J-monthInspeclronP-monthInspec on

J-monthlnspeclron
1-month
Inspeclron

J-monthInspeclron
3-month
inspection

5-month
inspection

1 -month
inspection
1-month
inspection

J-monthInspeclron
3-month
nspection

.1-monthInspeclron

J-month
Inspecl lon

:l-monthInspectlon3-monthInspecuon
6-month
inspection

1 -year . .rnspeclton

0Hr

500 Hr

1000 Hr

1500 Hr

2000 Hr

o

o

(Calculat ions for inspection schedule)
In case of a sinole shif t

8hr/day x 20 days/month x 3 months = approx. 500hr.
10hr/day x 20 days/month x 3 months = approx. 600hr.

In case of a double shift
15tu/day x 20 days/month x 3 months = approx. 1000 hr

Note :
Accord ing  to  the
schedule on the left ,
r / yhe  n  us ing  the
doub le  sh i f t ,  you
shou ld  ma ke  the
inspections at half the
reo ular intervals.

Fig. 5.1 Inspection schedule
q - l



5.2 lnspection items
5.2.1 Daily inspection i tems

Conduct the daily inspections in the order shown in Table 5.1

Table 5.1 Daily inspection i tems (Descript ion)

Step Inspection item (Description) Remedial action

Before the power source is turned ON. (lnspect the following items before the power
source is turned ON.)

1 Are the installation bolts on the robot loose?
(visually inspect)

Tighten the bolt securely.

a
Are the set screws on the cover loose? (visually
inspect)

Securely tighten the
screws.

Are the installation bolts on the hand loose?
(visually inspect)

Tighten the bolt securely.

4 ls the power cable securely connected? (visually
inspect)

Securely connect it.

ls the machine cable between the robot and
controller securely connected? (visually inspect)

Securelv connect it.

o Are there any cracks or residue on the robot or
controller cover? (visually inspect)

Exchange for new parts and
take emergency measures.

7 ls the main robot unit leaking grease? (visually
inspect)

Clean the robot and re-
supply it with grease.

8

Are there any problems with the pneumatic
system? Check for air leaks, drain residue, torn
hoses, and whether the air source is normal.
(visually inspect)

Take measures to repair
drains or leaks. (Replace
parts)

After the power source is turned ON (Watch the robot when you turn it ON.)

'I Does the robot make strange movements or
strange sounds when you turn it ON?

Refer to troubleshooting
measures.

During operation (Use one of your programs to move the robot)

1

Confirm that there are not gaps at the movement
ooints.
lf there is a gap, conlirm the lollowing items:'| . Are the fixing bolts loose?

2. Are the bolts holding the hand loose?
3. Are there any gaps in the jig type positions

other than the robot's?
4. lf the gap does not heal, refer to 6.6

"Troubleshooting" in this manual and then take
the appropriate measures.

Beler to troubleshooting
measures.

2 Does the robot move strangely or make strange
sounds? (visually inspect)

Refer to troubleshooting
measures.



5.2.2 Periodic inspection
Conduct the periodic inspections lollowing the procedures in Table 5.2

Table 5.2 Periodic insDection items

Step Inspection item (Description) Remedial action

Monthly inspection

1
Are there any loose scre$/s or bolts on the main
robot unit?

Securely tasten the screws
and bolts.

Are the connector's fixed screws or the terminal
block's screws loose?

Securely fasten the screws.

Remove the various covers and confirm that there
is no stain, damage, or friction on the various
cables.

Determine the cause and
remove it. lf there is any big
damage to the cables,
contact the service desk at
Mitsubishi.

3-month inspection

I
Are there any problems with the tension of the
timing belt?

Adjust it so that the tension
is not too loose nor too tight.
(See page 5.3.3)

6-month insoection

1 Conlirm the abrasion of the timing gear teeth. When gear teeth get badly
damaged, replace them.

1 -year inspection items

1
Supply grease lor the harmonic reduction gears
for each axis.

Refer to page 5.3.4 tor
information about greasing.

Replace the backup batteries in the main robot
unit and inside the controller.

Reler to page 5.3.5 when
you do the replacing.
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5.3 Maintenance and inspection procedures
ln the fol lowing we' l l  explain the actual procedures for conducting the periodic
maintenance and inspection. Study the descript ions careful ly and fol low the
instructions when you carry out the tasks. You can arange to have lhese tasks done
for you by contacting the Mitsubishi service desk, bui you will be charged for these
services. (Never disassemble the parts except for the parts described below.)
It you decide to implement the maintenance and inspection program yourself, you
can lind inJormation aboul the maintenance parts in section 5.4 "Maintenance parts"
in this manual. lf you need some parts, you can contact the dealer where you purchased
this product, or you can contact your local Mitsubishi service center.

I Cautionlf you undertake these duties, there may be some items that result in
origin slips oithe machine system. You may need to do "revising the
body position" or "re-teaching."

5.3.1 Structure of the main robot unit In
Figure 5.2.1 shows a structural outline drawing for the RV-E2 /RV-E2M and Figure
5.2.2 shows one for the RV-E3J/RV-E3JM. The various sections are as follows:

(1) Waist joint
The rotation of the waist moves according lo 1) theW joint motor and 2) the harmonic
reduction gear.
The W joint motor is equipped with a brake.

(2) Shoulder joint
The rotation of the shoulder moves according to 3) the S-joint motor located in the
upper arm and 4) S-joint reduction gear.
The S-ioint motor, 3) , is equipped with a brake in order to prevent the robot from
falling when the power source is OFF.

(3) Elbowloint
The elbow joint moves according to 5) the E-joint motor located in the upper arm,
and 6) the E-joint reduction gear.
The E-ioint motor, 5) , is equipped with a brake.

(4) Wrist twist joint (For the RV-E2/RV-E2M only)
The wrist twist ioint rotates according to 7) the T-joint motor located in the elbow
block and 8) the T-joint reduclion gear.

(5) Wrist pitch joint area
The rotation of 9) the P-joint moior located in the forearm is translered to 1 1) the P-
joint reduction gear through 10) the P-joint t iming belt,  result ing the wrist housing.

(6) Wrist roll joint
The rotation o{ the wrist roll moves according to 12) the R-loint motor in the wrist
housing and to 13) the ioint reduction gear.



Fig. 5.2.1 Main robot unit's outline structural diagram (RV-E2/RV-E2M)
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W-ioint motor
(2) W-axis re-(11) P-joint reduction gear

(13) R-joint reduction gear

Fig. 5.2.2 Main robot unit 's outl ine structural diagram (RV-E3J/RV-E3JM)



5.3.2 lnstallation/removal ot cover
{1)lf the robot is the RV-E2/RV-E2M, reter to Fi9.5.3.1, and if the robot is RV-E3J/RV-

E3JM, refer to Fig. 5.3.2, and remove the cover.
(2)The names of the covers are shown in Table 5.3, and the list of cover installation

screws is shown in Table 5.4.
(3)Some covers may be difficult to remove depending on lhe posture of the robot. ln

this case, change the robot posture with jogging operation, and then remove the
cover.

(4)Use the removal procedure inreverse to install the cover after maintenance and
inspection.

Table 5.3 Cover name

Product
number Cover name Quantity Notes

Shoulder cover (Ll

Shoulder cover (R)

Shoulder cover (F)

Shoulder cover (B)

NO. 1 Arm cover (R)

NO. 1 Arm cover (L)

Elbow cover (U)
a For the RV-E2/RV-E2M

Elbow cover (B)
For the RV-E3J /RV-E3JM

Elbow cover (L)
Elbow cover (F) Applies only to RV-E2/

RV-E2M
10 NO. 2 Arm cover (U)

11 NO. 2 Arm cover (L)

12 Wrist cover (U)
. t ? Wrist cover (L)
'14 Wrist cover (S)

Table 5.4 List of cover installation screws

Symbol Installation screw name Qtv. Remarks

Socket bolt M3X8 (nickel plated) 27

Truss screw M3X6 (nickel plated) 10

Truss scrrew M3X8 (nickel plated)

Socket bolt M3X6 (nickel plated) Applies only to RV-E2/
RV-E2M

The product numbers and symbols used in Table 5.3 and Table 5.4 correspond to
those used in Fig. 5.3.1and Fig. 5.3.2.
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To remove
the wrist cover,
push it up
using a screw
driver.

(13) Wrist cove(Ll

No.1 arm

(a)
- !

(a)

(a )6- .,
,' (b) --a (a)-P"r

c)

.2b)

.-.- l(b)
._ -a l

Fio. 5.3.1 How to disassemble the covers [RV-E2/RV-E2M)



13)Wrist coverL

--.. 
(a)

-.qc)

(b){g
c)

a)

,"fF--1 ---ol(b)
. - .a l

Fig. 5.3.2 How to disassemble the covers (RV-E3J/RV-E3JM)
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5.3.3 Inspecting, adjusting, and replacing the t iming belts
The robot uses a t iming belt to drive the pitch joint.  The t iming belt is superior to
gears or chains in that it requires no lubrication and makes little noise. When tensile
control or tension adjusting is unsuitable, that could cause a shorter product life and
generate noise.
We carry out an aging operation to remove initial elongation and we also adjust the
belt tensi le before shipment. But tensi le confirmation is necessary in the routine
inspections, because elongation occurs over a long period of time, in some oases.
Replacing the t iming belt is necessary in the tol lowing cases:
*Replacing the t iming belt
It's had to judge the product li{e of the timing beli because it depends on the running
environment.

(1) Replace the t iming belts under these cases:
1. lt gets cracked on the base ot a tooth or the back of the belt tooth.
2. lt swells oul as a result of stuck oil.
3. lt looses its width (approx. half a tooth width)
4. lt jumps the gear tooth by abrasion.
5. lt breaks.

I CautionInitial abrasion of the iiming belt is unavoidable. lt is not an abnormality
i{ you find abrasion powder in the cover atter about 300 hours of
operation. Change the belt,  even i f  you can wipe otf the abrasion
powder.

(2) Inspecting, adiusting, and replacing the timer belt for the wrist pitch joint drive.
A. Inspection method

1. Figure 5.4 shows how lo inspect and adjust a l iming belt for wrist pitch joint
drive.

2. Remove the no.2 arm covers U and L as shown in the Figures 5.3 "How to
disassemble the covers."

3. Visually confirm that situation shown in the former section actually happened.
4. Push the middle o f the belt with the finger lightly. (About 0.7Kgf) as shown in

Fig. 5.5 and confirm that i t  sags 2mm.

B. Adjustment method
1. Fig. 5.4 shows how to inspect and adjust a timing bell for wrist pitch joint drive.
2. Loosen the 4 motor installation screws
3. Move the motor to the direction of the arrow in Fig. 5.4 to adjust the tension by

confirming ihe belt. The motor casing has long hole to adjust it.
4. Move the molor to arrow "a" to fasten the belt. Move the motor in the direction of

the arrow "b" to loosen the belt.
5. Don't loosen the belt too much so that i t  comes otf the t iming pul leys, 4, 5.
6. Fasten the 4 motor instal lat ion screws t ightly after making the adjustments. l f

they are not securely fixed, they can come loose from vibration.



C. Replacement method
1. Fig. 5.4 shows how lo replace a timing bell.
2. Turn down the wrist pitch joint with the teaching box.

Ourn it to the direction of gravity)
3. Hold the pulleys when replacing the belt.

It can cause a location gap where the location relationship ol pulley (4) and
pulley (5) slipsoff.

4. Mark the timing belt (2) and the timing pulleys (4) and (5) to keep their location.
5. Put otf the motor installation screws to remove the timing belt.
6. Copy the mark to a new timing belt by stretching the bett.
7. Assemble a new timing belt into the timing pulleys to set the marks.
8. Adjust the tension of the belt. The former items (3) to (6) explain how to adjust

it.
9. There is the possibility of a location gap being created after replacing the belt.

Confirm thal a location gap has not occurred.
1o.Adjust the robot when it gets a location gap. Refer io section 3.9 "setting the

origin" in the User's Manual or'Setting the origin" in this manual to reset the zero
point position.

1\ Caution When you replace the belt, a machine-caused location gap ot the
origin can be generated. In this case, you wil l  need to reenter the
position data.

(1) M otor fixing screw
M3'14 (bolt  with hole)

Timi belt m l belt

Fig. 5.4 Inspecting, adjusting, and replacing the t iming belt for the wrist pitch joint
drive.
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(3) Tension of the timing belt
A t iming belt needs suitable tension to keep good power transmission and i ts
durability. When the tension of the belt is weak, the sides ot the belt vibrate. When
the tension of the belt is strong, the tension side of the belt vibrates with a sharp
sound. Fig. 5.5 and Table 5.5 illustrate the how to adjust the tension of the belt.
Adjust the tension ol the belt by the force f and the deflection of the span, s.

Tension of belt kgf
Length of span mm
Deflection of belt mm

Fig. 5.5 Force and deflection

Tabrle 5.5 Tension of the belt

Joint Belt type span s: mm Detlection d: Force f: kgf

P Joint S2M-320-U 12O o.7



5.3.4 Grease charge
{1) Grease charge place and grease charge specification

Fig. 5.6 shows the location tor the grease nipple. And Table 5.6 shows grease charge
specifications lor each place. When you want to charge grease, follow section 5.3.2
"Disassembling covers" to remove the necessary covers.

RV-E2/RV-E2M RV-E3J/RV-E3JM

Common lor RV-E2/RV-E2M. RV-E3J/RV-E3JM

(4) T-joint grease

(1) W-ioint grease

Fig. 5.6 Grease charge ports
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Num crease charse Grease rype 
"rff::Jl,t#:l:fl,;'l*, 

B"'J:"'#"?5y Removar

Table 5.6 Grease charge specification

, Waist joint Grease nipple Grease Geargrease SK-lA X 2000Hr Shoulder
I Reduction gear WA-610 409 'l7g cover (B)

- Shoulder joint Grease nipple Grease Gear grease SK-1A X 2000Hr
z Reduction gear WA-610 409 175

^ Elbow joint Grease nipple Grease Gear grease SK-1A x 2000Hr
o Reduction gear WA-610 409 '179

. Wrist twist joint Grease nipple Grease Gear grease SK-1A X 2000Hr
4 Reduction gear WA-610 6.5K9 6.29

- Wrist pitch joint Grease nipple Grease GeargreaseSK-1A X 2000Hr
5 Reduction gear WA-610 6.5K9 1.6S

^ Wrist roll ioint Grease nipple Grease Gear grease SK-1A X 2000Hr Wrisl cover
b Reduclion gear wA-610 6.5K9 3.59 (s)

Note : The RV-E3J/RV-E3JM in number 4 have no wrist twist ioint.

- OaOripOaO'1 .  The brand names in Table 5.6 are the ones used lor the robol at the t ime of
factory shipment.

2. The "Grease charge interval" is the lolal time running full speed.
You can extend the grease charge interval by operating i t  under continuous
operation or at a slow fixed speed.
flhe mark (X) refers to one year inspections. 8 hours x 20 days x 12 months -
2000 hours.)

3. The "Hours of supply" can vary depending on operating condil ions, so please
make sure you don't run out.

4. The number in the upper l ist corresponds to the numbers given in Fig. 5.6.

(2) Grease charge approach
1 . Pose the robot as shown in Fig. 5.6 /
2. Refer to section 5.3.2 "Disassembling covers" in the Reference Manual to f ind

how to take ofi the covers of the waist and wrist roll axes.
3. Inject grease into the grease nipple with the grease gun. and enter the amount of

grease l isted in Table 5.6.
4 .  Reassemble  the  covers  by  fo l low ing  lhe  s teps  in  reverse  fo r  when you

disassembled the covers.

5.3.5 Replacing the backup battery
Since in the E-series, there is a position detector equipped, a position memory with
a battery backup is needed in case of power tailures..
The controller also uses a battery backup for such things as program memory. The
batteries are supplied at the factory at the time they are shipped, but since they are
expendable parts, you need to replace them at periodic intervals.
A general yardstick for battery backup is one year, but depending on how you use
the robot, the actual time can vary. When remaining battery life is low, a message
reading "As soon as battery alarm occur." is displayed as an alarm (alarm number
2300) . When this alarm has occurred, change the batteries lor both the robot and' controller as soon as possible. Both the conlroller and the robol use lithium batteries
(fype: A68AT) .
Below, you'll find an explanation of how to change the batteries.

E . ' l t



(1) Replacing the batteries on the main robot unit
Fig. 5.7 shows how to replace the batteries for the main robot unit.
Since the RV-E2. RV-E3J don't have a baftery cover, 4, it is not necessary to remove
one. Also, there are lour batteries for the RV-E3J/RV-E3JM.

1. Conlirm that the cable between the cable and robot is securely attached.
2. Turn ON the controller power.

When we replace the batteries, we'll be relying on the power supply from the
controller to protect the position data. Consequently, if the cable is not securely
attached, or il the controller power is OFF, the position data can lost.

3. Press the Emergency stop button to bring the robot into an emergency stop
condition. This is a safety measure, so don't forget to do it.

4. Remove the fixing screws 2 and 3 as shown in Fig. 5.7, and remove the shoulder
cover (B) , 1, from the robot.

5. Remove the installation bolt, 5, in section A of the main robot unit, and remove the
battery cover, 4.

6. There is a battery cover 4 in the battery holder. Take the old batteries out of the
holder and remove the lead connectors.

7. Place the new batteries into the holder and reconnect the lead connector. You
should replace all batteries at the same time.

8. Go back to step 4 and 5 and replace the battery cover, 4, and shoulder cover B by
following the instructions in reverse order.

$ Caution lf the connector comes loose. the battery can't work properly, and
the encoder's position data could be lost. You will lose the encoder's
position data if you dont supply power lrom the controller to the robot
when you are replacing batteries, or if you keep the conlroller's povyer
OFF.
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(3) Socket'  '  
head bolt

(51 Socket' ' 
head bolt

B
T

Lead connector
. (4) Battery cover__. ._

Detail drawing of part A

Fig. 5.7 How to replace batteries of the main robot unit



(2) Replacing the bateries for the controller
1 . Turn the controller power ON once. (For about 1 minute)
2. Turn OFF the controller poyver as well as the povyer source. After at least 3 minutes

have elapsed, you can begin to remove the fixing screws and remove the top
cover.

3. Remove the old batteries inside lhe controller.
4. Place new batteries where the old ones used to be so that they fit securely.
5. Pick the cable soket of the new battery and connect it to the connector (CONI BT)

on the card so that the red color lead comes to the + (plus) side.
This entire process should be completed within 15 minutes lrom the t ime you
remove the batteries.

6. When you are finished, replace the top cover and tighten the cover.

I Cautionlf you continue to work despite the tact that a battery reserve time
alarm has been generated, you will get a backup failure alarm. lf you
generate a backup failure alarm, the contents of the memory can't
be guaranteed, so you should back up important programs and
position data beforehand, using personal computer software or other
software to save the data onto floppy disks for storage.

(3) Alarm reset
1. Once you have finished replacing the batteries lor both the robot and the controller,

don't forget to reset the backup failure alarm.
2.The reset operation should be done using the RS command {RS2) in direct

execution, from the teaching box or from lhe personal computer.
When using direct execution, the lollow the written instructions lor "creating a
program" under section 2.3.2 Programming with the Movemaster command method
in this manual, and input " tRl tsl [2] " to execute.
Refer also to Table 2.14 on the same page, 2.3.2.

T----..-
L-4

Wait at least 3 minutes
after tuming the power
off beJore removing the
top panel. Dont turn the
power on until the top
panel has been istalled.
Other methods of handling
may lead to elecaic shocks.

Fig.5.8 How to remove the batteries from the controller
E  1 ' t



5.3.6 Replacing the fuse
When the conlroller has blown its fuse, follow the steps below to replace it.
(1) Turn the power button on the bottom right corner of the controller OFF
(2) Turn OFF the power source that supplies the controller.
(3) Turn the tuse holder, 1, on the back of the controller, to the left, and pull out the

fuse holder with the fuse. At this time, confirm that the luse has been blown.
(4) Remove the cause of the blown tuse.

Example: You supplied 200V tothe control ler, which is specif ied for only 100V.
(5) Take out the luse from the holder.
(6) Insert a new fuse into the holder.
(7) Replace the new fuse by following the steps in reverse order in step (3) for the

fuse holder, and screw it in securely.

I Cautionlf it seems that the tuse will blow again, contact your nearest service
center.

tr
\-E!!e

Fig. 5.9 How to replace the fuse
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5.4 Maintenance parts
The expendable parts that need to be replaced periodically for this product, are
listed in Table 5.7 and Table 5.9. Also, we'll show you spare parts that you will probably
eventually need for making repairs in Table 5.8 and Table 5.10. When you purchase
parts, buy from recommended manufacturers orlrom Mitsubishi's service department.
Note that the parts designated by Mitsubishi dif fer lrom the maker's standard
parts.Always confirm the part name, and the robot and controller manulacturing Nos.,
and purchase the parts from the Mitsubishi Service Cenier.
(1)Robot consumable parts
Table5.7 Robot consumable part list

t""T Part name Model type Supplier
(Manutacturer) Location of use Quantity

2 Grease Gear grease SK-lA Japan Harmonic Gear reduclion units slighlly

ffi
batteries E2M. the shoulder

For the RV-E3J/RV-
E3JM. the shoulder

(2) Robot spare parts
Table5.8 Robol spare parts list
Num
ber Part name Model type (Note) Supplier

(Manutactured Location of use Quantity

1 AC servo
motor

MilsubishiElectric Waist,shoulder,
elbow

Milsubishi Electric For the RV-E2/RV-
E2M, the lwist, pitch,
an d roll
For the RV-E3J/RV-
E3JM. the pitch and
roll

3 Joint reduction Mitsubishi Electric Waist, shoutder ,
gear -

4 Joint reduction Mitsubishi Electric Elbow | .

Mitsubishi Electric For the RV-E2/RV- 2
E2M, the twist, and
oitch
For the RV-E3J/RV-
E3JM, lhe pitch

2 AC servo
motor

5 Joint reduclion
9ear

Joinl reduction Mitsubishi Electric Wrist roll

Note : Confirm the robot manulacturing No., and contact the Mitsubishi Service Center.

(3) Controller consumable parts
Table5.9 Controller consumable Dart list
Num
ber Part name Model type (Note) Supplier

(Manufacturer) Location of use Ouantity

1 Lithium
batteries

Milsubishi Electric Controller, top ol CPU I
caro

(4) Controller spare parts
Table5.10 Controller spare parts list

t'"T Part name Model type (Note) Supplier
(Manutacturer) Localion ol use Quantity

Controller, back side,
inside luse holder

1 Fuse MF6ONR-8A.05 Toyo Fuse
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Chapter6 : Appendix.
6.1 Command list.

Position motion control commands.

Pa9e

RV-E2M robot at position (a). R means Right, L means
CF aUR/Ll Len.

[,[A/B] A means Above, B
t,lN/Fnn means Betow.

N means Non tlip, F
means Flip.

RV-E3J/ Chanoes the Dose ol the
RV-E3JM robot 

-at 
positibn {a).

cF 4,[R/LI
[,[A/B]n

y e s  1 = a = 9 9 9  3 - 5
R means Right, L means

A means Above, B
means Below.

RV-E2M speciled amount (b). Joint interpolation.
D J a b
RV-E3J/ Moves the joint (a) by the

RV-E3JM speciled amount (b).
DJ a-b

y e s  1 S a S 5
Joint interpolation.

3 Decrement DP Moves t
position position in number lrom

dislance lrc|n currenl

6 Here HE a Memorizes curent Dosition
as the position number (a).

y e s  0 S a = 9 9 9  -
(ln lhe case ot 0, the
robot memorizes the
data as the user defined

yes  r>  a t ,az  >  99 !
Joint interpolalion.

origin.)
7 Home HO [a]

as the origin. method
a=l: Calibration i ig
method
a=2: User delined
origine method

8 lncrement lP 1
Position number lrom curent

oosition.
9 Jo,nt roll JRC Overwrites the current yes -l adds 360 3-42

change <[+]1/-' l> position by adding +/- 360 
' 

-t subtracts 350
to the curent joint position

MOVeS IO a pOSrIOn away
from position (a1) by lhe
distance ol position (a2). O means oDenino a

hand. C mdans ciosing a
nano-

ll to the position {a2) with
linear interoolation.

l A 1 - a 2  l <  9 9
O heans oDeninq a
hand. C mdans ciosing a
hand.

RV-E2M specil ied anqle lrom theHV-EZM Specmed anqte lrom the
MJ [wltrs],[e] cunent position.

RV-E3J/ Turns the ioint bv the
RV-E3JM specified inole irom the

conltnuous
a

RV-E3JM specifiedangle

ol the R-axis

specfred angle
currenl position-

yes Joint interpolation, 3-48

o - l



Position motion control commands.
Nomenclature InputFohal Funcl ion Program Page

l4 Move posltion RV-e2/
RV.E2M

Moves to the position
(xJ,z,a,b,c).

Joint interpolation.
R means Right, L means
Left.
A means A bove, B
means Below.
N means Non Flip, F
means Flip.

yes 3-50

MP

RV-E3J/
RV.E3JM

MP [x]{yl,[z],
tal.tbl
LIR/L]
[,[A/Bn

Moves lo the position
(x,y,z,a,b).

Jdnt inlerpolation.
R means Right, L means
Left.
A means Above, B
means Below.

yes 3-50

15 Move play back RV-Ez/
RV.E2M

Moves to the specilied
posltion with the speed (d),
timer(e), output stare (fxg),
input state (hXi), interpolation
mode (i).

0 = b =32767
0 5  e  5 2 5 5
0 S l .g,h, i  =a7FFF
J =o0oint ) 1(linear) 2(arc)
R : R i g h t , L : L e f t .
A : A b o v e , B : B e l o w
N: Non Fl ip
F: Fl ip.
O:Opening a hand
C :Closing a hand

yes 3-51

0=  e  5255
0 = t.g,h, l  =&7FFF
J -qiolnt ) 1(linear) 2(arc)
R : R i g h t , L : L e t t .
A : A b o v e , B : B e l o w
O:opening a hand
C :Closing a hand

16 Move play back RV-E2/ Moves to the specitied
conlinuous RV-E2M posltion with the specilied

MPC [dl interpolation method.
,txl,tvl,t21
,Ia1{b],Ic]
t,tR/Ll
t,tAlBl
t,tN /FIIII
t{o/cll

yes D'qjoint) l( l inear) 2(arc) 3-53
R : R i g h t , L : L e f t .
A : A b o v e , B : B e l o w -
N :  Non  F l i p
F: Fl ip.
O :Open ing  a  hand
C :Closing a hand

RV-E3JM positioh with the specilied R : Right, L : Lett.
MPC [d] interpolation method. A: Above, B : Below.

,{x1,[y1,tz1 O:Opening a hand
,tal, tbl C:Closing a hand
t,lR/Ll
t,[A/Bm
t,to/cll

17 Move R MR a1.a2,a3 Moves oh the arc that
[{O,/Cn positioh(a1l(a2xa3)

deletmine with circular

1= a' l ,a2,a3=999
O:Open ing  a  hand
C:C los ing  a  hand

yes 3-54

a I ne tooot moves on lne arc yes
O :Opening a hand
C:Closing a hand

a hand
a nano

a

t = a = 9 9 9
Joint interpolation.

distance (b) in the tool O :Ooenino a hand

straight [,[O/Cn ftom position (a) by the Linear interpolation.

[,[O/C]l that the previous and the
next MRA deterrnine with

[,[O,/Cn with linear interpolation.

to a Position away yes
lrom position (a) by the

distance (bl in the tool

user spe yes

a nano
a hand

odoin oosit ion.
24 Override OVR a Establishes program over- yes 1 = a =200 3-72

ride.

circular interpolation.

A )



Position motion control commands.
Input Forrnat Function Program XoG age

25 Pllet Assign PA i j ,k Delines lhe number of grid
points U,k) in the column and
row directlon tor

(xJ,z,a,b,c) to
position (a).

1s i59
1si,ks32767

15a'| .a2=999
1 5  a  S
R:Right, L:Lett
A:Above, B:Below
N:Nonfl ip, F:Fl ip
O:open a hand
C:closing a hand

Position detine RV-E2/
RV-E2M

PD

RV.E3J,/
RV-E3JM

Substitutes (xy,z,a,b) to
position (a).

yes 1 5  a  5  9 9 9
R:Right, L:Left
A:Above, B:Below
Orhand open,
C:hand close

3-75

2A Posit ion loading PL a1,a2 Substitules coordinates
value ol (a2) to

29 Pallet the coordi-nates
ol a grid point on pallet (a)
and identi f ies the
coordinates as position (a).

1 = a1,a2 5

30 Pulse wait PW a Waits lor all axes being
oositioned within the

yes  1= a  =  10000 3-85

Position PXa1,a2 Exchanqes the coordinate
exchange ol posit ion (a' l) tor those ol

( ' } . r > a > 5 !
1 =  b  s  3 0 0
05 c,b = 2000
e = 0 (disable),

over 1(enable).

order deley tirne c.onst (b),
accele.alion ti.ne (c),
decele.ation tlme (d) and
CNT sening (e) in l inear
inleagolalion and circular
inle.oolation.

SF a1,a2 Shifts the coordinales ol
positloh (al ) by lhe
coordinates of Oos
Detines speed (a),
acceleralion and decele- H:Ouick motion,

a S 3 0

ration, CNT setting (b). L:Smooth motion.
B - 0 (disable),

over 1(enable).
36 Timer Halts rnotion lor time (a). yes 0= a = 32767 3-104

(Unit :0.1 secpnd)
37 Tool TL [a] Establishes distance (a) yes Unit :mm. 3-j 05

between hand flange
surtace and hand l ip.

Program control commands.
I'la Nomenclature Inout Format Function Program Note Page

38 Counter Load CL a Loads internal register
value/strings to the
specified counter.

y e s  1 = a = 9 9
$1S a  =  $99

3-6

39 Compare
counter

C P a Loads value/strings in
counter (a) to the internal
regrster.

y e s  1 = a = 9 9
91< a  <  $99

40 Disable Act D A a Disables interrupt by the
bit (a)ol external inpul
terminal.

0= a = 32767 3-1 1

41 Decrement
Count

Decrements counter (a) by
1 .

D C a ' l  = a = 9 9 3-12

6-3



Prooram control commands.

fb Nomenclature Inpul Format Function Program Page

42 Delete Line DL [a1[Ia2] Deleles program lines
llbftlb2m trom (a1) to (a2), or steps

lrom (bl ) to (b2).

a1 =a2 b l
< b 2
1 = a1 ,a2,b1 ,b2 =
9999

3-14

43 Enable Act EA [+/-l a,b
[,tcn

Enables intenupt by the
bit (a)of enernal input
lerminal, specities line
number (b) to which the
program iumps when
InterruDt occurs. and
specities jumping mode.

0< a < 32767
+: Bit on, -: Bit olf
l < r r < O O O O

c=0 or 'l
0: Jump, 1: Call sub-
routine

yes 3-19

44 End EL' Ends the program. yes

45 ll Equal EQ a(or &b) Causes a iump to line
,c number (c) it internal

reoister value/slrinos
eq'lals (a) (or &b). 

-

-3276A= e =32767
&8000 5 b =&7fff
$1= a = $99
l < ^ < C K I O O

yes 3-22

46 Go Sub GS ta[,tb]l Call subroutine which
slarts lrom line number (a)
ot program (b)

yes ' 1  = a = 9 9 9 9

47 Go To G T a Causes a jump to l ine
number (a).

yes 1= a  =  9999

48 Halt HLT Halts the program. yes 3-35

49 Increment
count

l C a It increments the counter
(al.

1 S a S 9 9

50 ll Larger LG 4or &b) Causes a iump to l ine
,c number (c )il internal

regisler value/strings is
greater than (a) (or &b).

-32768 = a =+32767
&8000 = b =&7ttf
91< a < S99
1 =  c  =  9 9 9 9

yes

51 ll Not Equal NE a(or &b) Causes a iump to line
,c number (c )it internal

reoister value/strinos
do-es not equal (a) (t &b).

-32758 S a =+32767 3-51
&8000 = b =&7ftf
$1< a < $99
1= c = 9999

yes

52 New NW Deletes all lines and
positions ol the selected
program.

3-64

53 Next 3-65NX Specifies the range ot a
loop in a program
executed by command

yes

54 Repeat Cycle RC a Repeats the loop
specilied by command NX
(a) times.

yes 14 a 5-32767 3-88

55 Run RN [all,a2 Executes program (b] from
t,blll line (a1) to (a2). (a2 not

included)

yes 1= a1,a2 =9999 3-89

56 Return H r t a l Completes subroutine
activated by command GS
and returns to main
program.

1= a =9999
a is the destination.

yes 3-91

57 Set Counter sc a,[b] Loads value (b)into
counter (a).

1 = a  = 9 9
-32768 < b <
32767
&8000 =b s &
TFFF
S 1  = a  5 $ 9 9
1 =6 =  122
(character number)

o 3-97

a-a

3-10258 lf Smaller SM 4or &b), Causes a jump to line
c number (c) it the internal

register value is smaller
than (a) (or &b).

c - 3 2 7 6 8  = a = +

&8000 =b =  &
TFFF
$ 1  S a  S $ 9 9
1 =  c  =  9 9 9 9



Hand control commands.
nb Nornenclature lnput

Format
Function Prog.am Page

59 Grip Close Gctal Closes hand grlp. a-  O: The 1st  hand-' l :  The 2nd hancl .

60 Gr ip Flag G F A Oetines lhe open/close
state ol hand grip used in
cotriunc0on wilh comma|)d

a- O: Open
l: Close

61 Grip Open Golal Opens hand gr ip. a- o: The 1st hand.' l :  The 2nd hancr.
62 Grip Pressure GP

a1,a2,a3
Detines motor-oDerated
hand Er ipping torce and
gdpping torce retention

O5a1.a2S63
O5a3599
(Uni t  :O. l  second.)

l/O control commands.
t b Nomenclalure Input

Format
Function Program Page

A3 AND AN a(or &b) ANOS internal register
val!e and sDecit led value
(a) (o. &b).

- 3 2 7 6 a < a : =  +
32767
&4000 s b S&7FFF

yes

54 Inplt  Direct lD lal Gets signai troh external
in0ut withoul condition.

o 3a = 327A7

66 Output Bi l OB [+/-l a Sets lhe output state ol bil
(a) ot extemal output
terminal.

yes O =a = 32767
+: Bit on, -:Bit oft.

67 Output Counter OC a [,t:all
t,ta2lll

Outputs the counter value
(a) to exlernal output
terminal uncondit ional ly.
(a1: starting bit, a2: bit
length)

y e s  1  S a
o  = a 1
1 = a 2

= 9 9
= 327€.7
=  1 6

68 output Direct. 
ftgfirLt.rt

Outputs data (a) to external
olrtPril tenninal
unconditionally.
(a1: staning blt, a2: blt
length)

- 3 2 7 6 a 8 a =  +
32767
&4000 5 a 5&7FFF
o  =a1  =  32767
I  5 a 2 =  1 6

yes

69 0R OR a(or &
b)

ORs iniernal register value
and specitied value (a) lor &
b).

- 3 2 7 6 a = a S  +
32767
&ao00 = b <&7FFF

3-71

71 Test  Bi t TB [+/-] a,b Causes a jurhp to line
number (b) in accorclance
with the state ol bit (a) of
inteanal register value,

O  =  a  =  1 5
+: Bit on. -:Bll otl.
1 = b 5 9 9 9 3

3-1o2

72 Test Bit Di.ecl TBD [+/-l Causes a jump to l ine
number (b) in accordance
with the state ot bit {a} of
external input terminal.

O =a S 32767
+: Bit on, -:Bit oft.
1 5 b = 9 9 9 9

73 Exclusive OR XO a(or &b) EXCLUSTVE ORs inrernal
reEister value and
specit ied value (axor &b).

- 3 2 7 6 8 = a =  +
32767
&a000 = b 5&7FFF

3-109

RS-232C communication commands.

ib Nornenclature Inpul
Format

Function Program Page

74 Colhter Read CR a Reads out contents of
counter (a)

y e s  1 5 a
$1  5

599
a 5599

3-9

75 Data Read

76 Enor Read

Reads out data in external yes

Reads oul the eraor status.

o S a 532767

'1 S a = 128

3 -16

3-24

77 LineRead LR [a] Reads out program oh l ine
nurnber (a).

0 = a S 9 9 9 9 3-45

79 Paraheter
Read

PMR ["a"] Reads out the contents of
parameter (a).

yes

80 Position Read PR [a] Reads out coordinates of
position (a).

0 S a 5 9 9 9

ON [a]

yes

b-5

81 Question
Nu lnber

Reads out the selected
program number or the
intormation ol prograrn (a).

a: program name
Intormalion: used step
number, used posit ion
numbet, usecl counter
numoer

3-87



RS-232C communication commands.
Nomenclalute Inpur

Forrnat
Funcl lon Progratn Page

82 Step R€ad sTR [al Reacls out the contents of
slep number (a).

0 5 a 5 9 9 9 9 3 -101

83 Version Read Reads out the veGion
name ot systeh ROM.

3-'106

84 Where Reads out coordinates ot
cu'lent oosltion.

yes 3 -107

85 What Tool Reacls out current tool
lenglh.

3-104

Other commands.
Nomenclature -lnput

FOrmat
Function P.ogram Page

EG Input o S a =  2
1 5  b  =  9 9' ! 5  b  =  999
3 1  5 b S S 9 9
C_O : Counter,
1 : Position,
2 : Characler

INP a,b.[, Reads the value ol counter
[o! (b) or position (b) or

character strings (b) 'lom
channel (a).

3-39

87 Nurnber N  Selects program (a) "a" is a program
name.

88 Open OPN a,b Opens l/O (b) lor channel
(a).

o S a S  2
b :1 :  Standard RS-
232C
2 : Standard RS-422

3-70

89 Parameter Substltutes (b) lor the
crntents ol parameter (a).

'a" is a paaameter
hame.'b- is a setting data-

3-79

90 Print PRN a,b or Sends oul the contenls ol
counier (a) or position (b) or
characler siring 1c) lrom a
personal compuler In
cohjunction with commnand
INP

'a- is counter value
-3276a = a =+
32767
&80OO S  a  =&
'b" is coorclinates
value
RV.E2lRV-E2M:
(x, Y, z, A, B,C,R/L,
A/B,N/F,O/C)
RV.E3J/RV.E3JM:
(x,Y,z3,B,R/L.A/8,
o/c)-c- is character
srrnos
1  =a  = ' 122
(character number)

91 Reset Rs tal Resets an alarm and
program line numbea.

a -0:(Alarm resel)
1: (Resets all counter
data)
2: (Resets battery
timer)
3: ( lni t ial izes al l  l i les)
4: (Resets the origin
sett ing.)

yes

94 Commenl Allows programmer to wlite
a comment tol lowing ' .
(less than 120 characte.s)

3-1 ' tO



6.2 Parameter list.
Parameter list.

Parameter Pararneler name Anay numbet Contents Dslault value Remarks

Tool XTL
coordinales

6 real number Sets initial value ot tool coodinate 0,0 , 0-0 , 123.0,
system (X, Y, Z, A, B, C). OnlyZ 0.0,0.0,0.0
coordkrate ir changeable lo. RV-
E3J,/RV-R3JM. Unit mm. mh.
mrn, deg, deg, deg.

Base XBS
cooadinales

6 real number Sets inlllalvalu€ ol base 0.0,0.0,0.0 ,
coordinate system (X, Y, Z, A, B, 0.0 , 0-0 , 0.0
C). Only X, Y, Z aoordinates are
changeable lor RV-E3J/RV-R3JM.
Unit mm, mm, mm, d€9, deg, deg

Perpendi- PAR
cular area
lirnit

6 real nuhber Sets overrun limits ol XYZ
coordinate system lor minus and
phs dirction {-X, +X, -Y, +Y, -2, +
A. unit mm

-10000.0, 1@00.0, Note 1
-10000.0 , 10000.0,
-10000.0 ,10000.0,

Joint area
l imit

JAR '12 real number S€ts ovenun limits ol €ach joint.
cooralinate system lor minus and
ptus dirction (Jl, +Jl, J2, +J2, -
J3, +J3, -r4, +J4, J5, +J5, J6, +
J6). Unit Deg,

-160.0 ,  160.0 ,
{5.0 , 135.0,

0 .0 ,  135.0 ,
-160.0, 160.0,
-120-0 ,  120.0 ,
-200.0 , 200.0

RV-E2/
RV.E2M

-150.0,160.0,
-.1s.0,'t35.0,

0.0, 135.0,
-160.0, 150.0,
-120.0,120.0,
-200.0, 200.0

RV-E3J/
RV-E3JM

User. UAR
detined area outputs a signal.

GX, +X, -Y, +Y, -2, +

1.0 ,0 .0  ,  1 .0 ,
0 .0 ,1 .0 ,0 .0

6 real number Detines the area where the rcbol

Autornatic ATP
program
eleclrtion

Sets paogram narne to be
ereculed autornatically when
powered gn.

- -( No setting).

Continue
Function

1 integer Sets whether the robot continues
to run lrom the lasl erecution
environhent when oowered on.
(Execution step, Program inner
variable, l/O status, etc.)
0: Disable 1: Enable

ON/OFF ol
brzzer

1 integerBZR Sets ON/OFF ol buzzer sound.
0 :  OFF  1 :  ON

Automatic
operation

'| anteger

2 real number

S€ts initial level ol autoriatic
operation speed .

Sels initial ovenide ot autoinatic
operalbn.
(Erternal overaide, Program
override) Unlt %.

External
ovenide

' t00.0,100.0

Jog speed
control

3 real number Sets jog ahd step operation speed
lor ioint interpolation mode.
(lnching, low sp6ed, high speed)
Unit deg, %, %.

1  , 1 . 0 , 1 3 . 0

JGP 3 realnumber Sets i)g and step operation speed 0.'1 ,1.5,100.0
lor linear and circular interDolation
tnode.
(lnchlng, low speed, high speed)
Unit: mln, rnm/s. fnm/s

Continuous
riol|on
conlrol

CNT 'I integer S€ts whether robot accelerates 0
and decelerates at taught position
when moving. 0: Disable
1: Enable

Accel. and
oecel.
peraod

2 real number Sels acceleation and
deceleration periods lor reaching
to maximum soeed.
Unit second

ADL 02 ,0 .2

6-7

Delay tirne
conslanl

1 real number Sets fiEt-order delay time
constant. Unit: millisecond.



Palameter Param€ter runie Atay number Contents Detaolt value Remarks

Pulse width PWI 1 real number Sets accoracy ol positioning. Unit: 1q)Cl0
DUtSe.

Grio control GcD 1 ant69er Sets fie initral state ot hand 0 . 1 .0 .1
opetatbn at pol rer oi. Cme lst
hand nodnal / reverse- the 1st
hand hitial condition, the 2nd hand
noarnal / reveFe,lhe 2nd hand
Inltiial condnion)
Nodnal / rgverses: 0 means
nodial. 1 means reveGe lnitial
state: G3.

See

commands.

The o.igin HOE
Point setting
pelmFs|on

Sets enable/ dlsalle ol o.igin poant o
setting.
0: Diseble 1: €nable
(Robol can not erecrte p.ograh
u/hen set lo 1).

1 inieger

The user- UOG
clelined
origin point

6 real number Sets user-defined o.igin point.
(W, S, E, T, P, R) Unlt:
oegree

-160.0. -45.0, 50.0. RV-E2I
-160.0. -120.0. -200.0 RV-E2M

-160.0. -45.O, O.0. RV-E3J/
o.o, -120.0, -200.0 RV-E3JM

Joint order ot UNG 6 rcaf nuftber Sels roint motion older to retwn to 2.1 ,'l ,1 ,2 ,2
the origan polnt.

Note 3
retuming to
origin point

wrht angte RCD
coordinate
s9lection

selecls wrist angle coordinate
system lor control and display.
O: General angle (Maintains
posture), '1 : Joint angle (varies
DOStUte)

1 integer RV-E3J/
RV-E3JM

Stop input INB
type
selection

Sets slop input to. A q.'pe contact O
or B lype contact.
0: A type (No.mally open),1: B type
(Normally closed)

1 integer

Parallel l/O S€ts lunction lor inDu.t board.
input sening lN1 20stings Sets functlon lor t i rst l /O nterlace Pto,,, ,  p11.,, ,

DOafo,
20 ,STA. STP, RST

lN2 strings S€ts fun3tlon lir seicn! i.'O
20 int€rlace board.

lN3 strings Sets functbn lor thiad l/O interlace
board.

Pafallel l/O
outpul oT1
sening

of2

l6lt inEs

16 stings

16 sbings

Sets function lor outDut board-
S€ls function lor lirsl l/O interlace , , , ,
board. , hL,ruivi'ir,'efih
S€ts lrrlction lor second l/O
hterlace board.
Sets lunction tor lhird l/O inlerlace
DOaJO.

Prcgrarn
start mooe

1 integer $ts srhelher lhe exlemal prograh O
nomber is read inlo the robot at
$anuD.
O: No (P.ezent prografi), 'l:Y6s
(ApPointod proE am)

Z phase AOJZ
ollset rewrite
pelmrssion

Sets enable / disable ol Z phase
ollset rewrite. 0: Disable. 1:
Enable

1 integer

Z phase
otlset

6 inlegers Memorizes the otlset pulses ol the o, O, 0, 0, 0, 0
origin posllioo lloln the encoder Z
phase. Setting 0 hltializ€s lhe

Comhuni- CMO
calon mocle

7 i egers sets communication lno<t€ ot 2,a,E,2,o,M
RS232C interlace. Baud rate (1:
19200, 2:9600, 3:4600, 4:2400.
5:12OO,6:600), Data bltrr. a), Panty
bit (E:ev6n, O:odd, N:none), Stop
bit ( 1, 2), End code (o:auto, 1:CR+
LF, 2:CR), Com.way (M: no-
prDlocol)

Note  1)
Note 2)
Note 3)
Note 4)

Delault setting does not exceed the limit.
Default setting is out of the setting area.
It becomes elfective just after setting.
When set to "0:auto", the robot sends the same code as the receiving code
from the exlernal equipment. f lhe default sett ing is "CR".)



6.3 Sample program t1l Teaching playback system
This section explains the teaching method by illustrating an example of what kind

of jobs the robot could do with the teaching playback system. We recommend you to
draw up programming sheets as described later in order to make your program clear
and understandable.

Table 6.1 Programming step

No ltem Operation description

1 Work plan (1) Define the total work and describe the "WORK NAME"
(2) lt there is conditional branching, divide the above work into
several programs. Then make entry of program number and
program name.
(3) Furthermore, divide the above program into series of
independent operation. Then make entry of each operation and its
work positions.
(4) Check the above sequence again.

2 Cording (1)Describe condition data corresponding to each step.
(lnterpolation mode, speed, timer, signal output, signal input)

(2) Make entry of temporary number of step.

3 Teaching See "2. Operation" of this manual and "User's Manual" and
Check complete the program gradually. Then check and modify the
Modify program il necessary.



6.3.1 Pick & place operation
(1) Work description

The robot picks up a workpiece on a conveyor with a hand. Then the robot places it
on a turn table.

(2 )  S igna l l /o

Bitt/o Description

Conveyer in position. Bit l
Input

Turn table in position. Bit 3

Drives the conveyor to supply the next Bi t  1
Outout workpiece.

Drives the turn table. Bit 3

Start point

Note3)  

\
Step 9 100o/o

Ste p1

100mm

Step 4 50% Step 5

30mm

Step 8

/second
100mm

/second

Conveyor Turn table

Note 1 )
Note 2)
Note 3)

Step 3 is the condit ion steo which tol lows steo 2.
Steb 7 is the condit ion steb which fol lows steb 6.
Thd robot moves lrom the 

'start point at f irst cycle.

60mm
/second

Workl
'Step 3

o*1( G{"C

(3) Schematic diagram
Figure 6.1 shows description of operation.

Fig. 6.1 Pick & place operation.

(4) Procedure
(1) The robot waits for a workpiece to iinish positioning on a conveyer.
(2) The robot grabs the workpiece and waits for the turn table to finish positioning.
(3) The robot releases the workpiece.



{5) Operation flow
Figure 6.2 shows the tlow of operation.

----- Opens hand

----- Joint interpolation, 10 %

----- Waits for condition in steo 1
Waits for ON of input bit 1

Linear interpolation, 1 00mm/s
0.5 second timer after moving

----- Opens hand in step 2
0.3 second timer after moving to step 3

----- Linear interpolation, 60mm/s
After moving, turns on the bit 1 for
conveyor starting

----- Joint interpolation, 50 7o
After moving, turns ofi the bit 1

----- Waits for condition in steo 5
Waits for ON ot input bit 3

----- Linear interpolation, 30mm/s
0.5 second t imer after movino

----- Opens hand in step 6
0.4 second t imer in steo 7

----- Linear interpolation, 1 00mm/s
Atter moving, turns on the bil 3 ior
turn table starting

----- Joint interpolation, 100 %
After moving, turns off the bit 3

Moves to steo 1

Moves to step 2

Grasp workpiece

Moves to steo 4

Moves to steD 5

table in posit i

Moves to steo 6

Releases workpiece

Moves to steo 8

Moves to steo 9

One cycle completed

Fig. 6.2 Flowchart

6-1 1



(6) Programming sheet

Work name : Pick and place
Program name: Pick and place. Prooram number: 2

Step Operationposilion
number (Operation description)

Interpo- Speed
lalion

lmer Hand Signal Signal
Open/ oulput input
Close

Wailing point above conveyer
(Robot waits for a workpiece
coming.)

10% Open bit 1
Wait ON

Waiting point above conveyer
(Robot waits tor a workpiece
coming.)

Linear 100 /s 0.5sec

The same posilion: Condition step
(Robot wails tor the hand closed-)

0.3sec

60m/s 0 Close bit 1
ON

The position above conveyer
(Robot picks up the workpiece.)
The position above turn table
(Robot waits for the turn lable in
position.)

Joint Close bit 1 bil3
OFF Wait ON

The position on the turn table
(Robot moves down and releases
the workoiece.l

Open

The same position: Condition step
(Robot waits lor ihe hand opened.)

0.4sec Open

The posilion above turn table
(Robot moves up.)

Linear 100mr/s 0 Open bil 3
ON

The Dosition above convever Joint 100%

6.3.2 Handling operation (The robot sorts out delective resistors from non-defective
ones.)

(1) Work descript ion
The robot inspects resistors supplied lrom a conveyer with inspection apparatus.
After inspection, the robot puts non-defective registors on another conveyer and
throws detective ones into a box.

(2) Signal l /O

t/o Description

0 Open bit 3

Bit

Completion signal of resistor feeding Bit 0

Completion signal of inspection Bit  1
lnput

OK signal from inspection apparatus Bit 2

NG signal from inspection apparatus Bit 3

Non-delective resistor feeding out signal Bi t  0

A-'1,

Trigger s ignal  for inspect ion Bit  1
Output



(3) Schematic diagram
Figure 6.3 shows the schematic diagram of this work.

Resistor

Box for defective resistor

Feed c-onveyor

Inspection apparatus

Conveyor for non-defective resistor

Fig. 6.3 Sorting out registors

(4) Procedure
1) The robot waits for a registor to be fed above a conveyer.
2) The robot carr ies the fed registor to an inspection apparatus and activares

inspection.
3) The robot waits for insoection to linish.
4) It the registor is non-de{eclive, the robot puts it on a conveyer and outputs feeding

out signal for 0.5 second. lf it is defective, the robot throws it into a box.

(5) Operation f low
1) Simole teaching plavback method

In the case of teaching playback method,
there is no condit ional branching function
according to input signal. Therefore, an
external PLC should start the program 1,
then select the program 2 or 3 according
to  OK/NG s igna l  o t  the  inspec t io i
apparatus.

Program 1
Carries a resistor from feedino
location to inspection apparatis.

Program 2
Picks up the resistor from inspection
apparatus and puts i t  on the feeding
out conveyor.

Program 3
Picks up the resistor from inspection
apparatus and throws it into to a box.

Start

Program 1

Non-
detecti\ -ffi""*-->

XLecljyez
{

refective

Program 2 Program 3

End End



---- Opens hand

Joint interpolation, '100 %

Linear interpolation,
50mm/s
0.5 second timer atler

movrng

Closes hand in step 2
0-5 second timer iri step 3

Linear interDolation.
50mm,/s

Closes hand

Joint inlerpolation, 100 %

Linear interDolation.
50mm/s
0.3 second timer

ODens hand in steo 2
0.5 second timer

Linear interDolation.
50mm./s
Binary digit 0 ON

0.5 second timer

Opens hand

Joint interpolation. 100 %
0.3 second timer

------ Joint interpolation, |00 %

---- Linear interpolation,
50mm/s
Bit 1 ON afier movino
Wait tor ON ol inout 6it 1

Linear interDolation.
50mm/s
Bit 1 OFF

Fig. 6.4 Flowchart

2) Combination of command method and teachino playback method
The combination of command method and teaching playback method enables
conditional selection ot programs without PLC. In ihis case, the robot requires OK/
NG signal from inspection apparatus to sort out registors.

<Program 10r (An example of command program)
10 'MAIN PROGRAM.... . . . . .  Means the main program that conirols the total f low.
20 GS , 1 . . . . . . . . .  Cal ls the teaching playback program 1.

Note : The tirst parameter of

(Setting of resistor) .
Inputs signal lrom the inspection apparatus.
l f  i t  is OK, jumps to the l ine 100.
l l  i t  is NG, jumps to the l ine 200.
Otherwise, jumps to the l ine 30.
Calls the teaching playback program 2.
(Feeding out non-defective resistors)
END of program.
Calls the teaching playback program 3.
(Throwing the defective registor)
END of program.

GS command should be vacant in this examole.

30 tD
40 TB
50 TB
60 GT
1OO GS

110 ED
2OO GS

210 ED

+2,1 00
+3,200
a n

C  1 A



(6) Program seat.

name :
Program name : Setting ol resistor Program number:'l
Step Work posiiion (Work description)

numb€r
Speed Timer Hand Signal Signal

Open/ output inpul
Close

lnterpolat
ton

The position above conveyor
(Robot waits lor the resistor to
come.)

Joint 1000/6 Open bit 0
Wait ON

Resistor chucking position
moves down and grasps lhe
resistor.)

Linear 50Br!/s 0.3 sec

The same position: Condition step
(Robot waits for the hand closed.)

0.5 sec Close

The position above conveyor
(Robot picks up the resislor.)

Close

The position above inspection
apparatus

Joint - 0 Close

Tesling position (Robot turns on
the lrigger signal and waits li l l
f inishing.)

Close bit 1 ON bit 1
wait oN

Linear 0.5 sec

The position above inspection
apparalus (Robot lums off the
signal.)

Linear Close bil '1
OFF

Work name:Test ot resistor
Program name:Feeding out ol OK resastor Program number:2
Slep Work position (Work description)

number
Interp Speed

olation
Timer Hand Signal Signal

Open/ output input
Close

The position above teeding out
conveyor

Joint 100% Close

Feeding out position (Robot moves
down and releases the resistor.l

Linear 50|| /s 0.3sec Open

The same position: Condition step
(Robot waits lor the hand opened.)

0.5sec Open

The position above leeding oul
conveyor (Robot turns on the feed
out signal.)

Linear Open bir 0 0N

The same position: Condition step
(Robot turns oll the feeding out
signal.)

0.5sec Close bit 0

Work name:Test ot resistor
ram number2

nlerpola
tion

g nal
Open/
Close

oulput input

Throwing position (Robot moves
down and releases lhe resistor

Joinl 1 00%

6-15



6.3.3 Assembly operation

(1) Work description
The robot picks up a relay from the relay feeder and fixes it onto the printed wiring
board on a conveyer.

{2) Signal l /O.

Bitt/o Description

Relay supply completion Bit 0
Input

Printed wiring board in position Bit 1
Output Relay assembly completion Bit 1

(3) Schematic diagram
Figure 6.5 shows general description ol operation.

Fig. 6.5 Fixing a relay onto a printed wir ing board

(4) Procedure
1) The robot waits for a relay to come {rom a relay feeder.
2) The robot grasps the relay and waits for a printed wiring board to come above a

conveyor.
3) The robot fixes the relay onlo the printed wiring board.
4) The robot turns on the completion signal for 0.5 second.



(5) Operation flow
Figure 6.6 shows the flow of operation.

----- Opens hand

----- Joint interpolation, 100 %

----- Waits tor condition in step 1
Waits for ON of input bit 0

----- Linear interpolation, 30mm/s
0.3 second timer after moving

----- Closes hand in step 2
0.5 second t imer in step 3

----- Linear interpolation, 30mm/s

----- Joint interpolation, 100 %

----- Waits for condition in siep 5
Waits for ON of input bit 0

----- Linear interpolation, 30mm/s
0.3 second t imer after moving

----- Open hands in step 5
0.5 second timer in step 7

----- Linear interpolation, 30mm/s
Turns on bit 1 .

---- 0.5 second t imer in sten 9
Turns off bit 1 .

Moves to step 1

Relay fed?

Moves to sieD 2

Grasps the relay

Moves to steo 4

Moves to slep 5

Moves to step 6

Releases the relay

Moves to step 8

Moves to step I

(Repeat)

Fig.6.6 Flowchart.



(6) Programming seat.

name:Assembly
Program name:Assembly ol relay Program number:1
Slep Work position (Work description)

number
Interpola Speed Timer

tion
Hand Signal Signal
Open/ output input
Close

Relay chucking position (Robol Joint
moves down and grasps the relay.)

Open bir 0
Wail ON

100%

Relay chucking position (Robot Linear
moves down and grasps the relay.)

30rn/s 0.3 sec

The same position: Condition slep
(Robot waits lor the hand closed.)

0.5 sec

The position above relay supply
device (Robot picks up the relay.)

The position above printed board
(Robot waits lor the printed board
in position.)

Close bit 1
Wait ON

Relay assembling posilion (Robot
moves down and releases the
relay.)

0.3 sec Open

The same position (Robot waits for
the hand opened.)

0.5 sec Open

The posilion above printed board Linear
(Robot lums on the relay assembly
completion signal.)

Open bit 1 ON

The same position: Condition step
(Robot turns ofl the relay assembly
completion signal.)

- 0.5sec Open bit 1

6.3.4 Sealing operation

(1 ) Work description
The roboJ dispenses seal on a workpiece fed from conveyor.

(2) Signal l /O.

Bitt/o Description

Input Conveyor in position Bir 3
Starts conveyor (Request for next workpiece) Bit 3

Output
Seal ON/OFF Bit 4



Step 1

Origin setting position Noti 2  s tep 13,14

2oo/o
50Yo

Step

Step 4

Step 7

Step I

Conveyor

W:$

(3) Schematic diagram
Figure 5.7 shows general description of operation.

F ig .6 .7  Sea l ingopera t ion

(4) Parameter control sel
As seal ing operation needs continuous motion without accelerat ion nor decelera-
t ion, set the parameter ot continuous control (CNT) to 1 to make the robot move
continuously. Reler "1.3: Parameter sett ing" of this manual to set the parameter.

b -  t v



(5) Operation llow
Figure 6.8 shows the flow of operation.

.. . . . . .  Joint interpolat ion, 20 %

.... . . . .  Waits for condit ion in step 1

... . . . . .  Waits for ON oJ inout bit  3

.. . . . . .  Joint interpolat ion, 50 %
.... . . . .  0.3 second t imer af ier movino
... . . . . .  Starts seal ing (Bit 4 ON)

... . . . .  Al l  l inear interoolat ion

....... From step 2 to 5
. . . . . . . .  From slep 5 to 9
... . . . . .  From step 9 to 12
... . . . . .  Finishes seal ing (Bit 4 OFF)

... . . . .  Joint interpolat ion, 30 %

.... . . .  0.5 second t imer in steo 14

........ Bit 3 off to start conveyor

Fig.6.8 Flowchart.

Moves to step 1

Continuous sealing work

lrom step 2 to step 12.

Moves to steo 13

One cycle completed

A t n



(6) Programming seat.

Work name : Sealing
Program name : Sealing Program number:1

Step Work position (Work
number description)

Interpol Speed Timer Hand Signal Signal
ation Open/ output input

Close
Waiting position above
conveyor

Joint 20%

Sealing start position on
workoiece

Joint 50% 0.3 sec bit 4
ON

Sealing position on
workpiece

Linear 30nm/s

Sealing position on
workoiece

Linear 30mm/s

Sealing position on
workDiece

Linear 3onm/s

Sealing position on
workoiece

Linear 35mm/s

Sealing position on
workpiece

Linear 35mm/s

Sealing position on
workoiece

Linear 35mm/s

Sealing position on
workoiece

Linear 35nm/s

10 Sealing position on
workoiece

Linear 25nm/s

11 Seal ing posi t ion on
workpiece

Linear 25mm/s

Sealing end position on
workpiece

Linear 2smm/s bit 4
OFF

t a Waiting position above
conveyor

Joint 30% bit 3
ON

14 The same position:
Condition step

0.5sec bit 3
OFF

0-z I



6.4 Sample program (21 Movemastsr command method

This section explains how to make a program with Movemasler command method.
Table 6.2 shows effective programming procedure.

Table 6.2 programming procedure

No ltem Operation description

1 Work plan OAssume main flow of work.
@Detine the work of the robot.

2 Drawing of flow- ODiviOe the whole work into separate jobs.
chart (?lf there are conditional branchings in the work, divide the

work into different programs or divide one program into
different blocks.
Oeppoint position number at each work position.
(!Assign input/output signals.
@Based on the above piocedure, draw flowchart.

3 Programming Based on the above flowchart, make the program.

6.4.1 Pick and place operation
(1) Work descript ion

The robot transfers a workpiece from one place to another place.

(2) Def ined posit ion

Position No. Position descriDtion Teaching way

Position 1 Picking position
By actual teaching

Position 2 Placing position

Position 10 Movement distance above oosition 1

Position 20 Movement distance above position 2
By numerical value setting



(3) Operation f low
Figure 6.9 shows the flow of operation

Fig. 6.9 Flowchart.

(4) Schematic diagram
Figure 6.10 shows general descript ion of operation.

Settino to \
Positio'n 1 0 /

Fig. 5.10 Pick and place operation

b- 2.1

Initial speed setting

(Repeatedly)

Moves above oosition 2

One cycle completed



(5) Example program

10 PD 10,0,0,20,0,0,0 Defines the aerial distance of travel trom position 1 (Z=20
llml .

20 PD 20,0,0,30,0,0,0 Deflnes the aerial distance of travel from position 2 (Z=30
].lm, .

30 SP 17 Sets the init ial  speed.
40 MA 1 ,10,O Opens hand and moves 20 mm above the position 1 .
50 MO 1,O Moves to the posit ion 1.
60 GC Closes hand and grasps the workpiece.
70 MA 1 ,10,C Moves 1 0 mm above the position 1 with hand closed.
80 MA 2,20,C Moves 30 mm above the position 2 with hand closed.
90 MO 2, C Puts the workpiece.
100 GO Opens hand and releases the workpiece.
110 MA 2,20,0 Moves 30 mm above the posit ion 2 with hand opened.
120 GT 40 Repeats this program. ( Jumps to the l ine 40.)

6.4.2 Application of interrupt motion
(1) Work descript ion

The robot grasps the workpieces that have different height using a limit switch tixed
inside the hand. The robot gets a signal of the l imit swilch through hand check l /O.

(2) Def ined posit ion

Position No. Position description Teaching way

Position 1 Position above work By actual teaching

(3) Signal l /O

Bitt/o Oescript ion

lnput Work presence signal Bit 900

(4) Example program

90 SP 20 ;Setsspeed20.
100 EA +900, 140 ; Enables interrupt of bit  900.
110 MO 1,O ;  Moves above a  workp iece .
120 DS 0,0,-50 ; Moves 50 mm in the -Z direct ion. (Linear interpolat ion)
130 GT 110 ;Jumps to the l ine 110 to return to the posit ion 1 as no

workpiece has been detected.
140 DA 900 ;Disables interrupt of bit  900.
150 GC ; Closes hand and i t  grasps the workpiece.
160 MO 1, C , Moves to posit ion 1 with hand closed.

i

a_ra



(5) Explanation.
In this example, the robot moves 50 mm in the -Z direction in line 120. lf there is a
workpiece, the limit switch signal is input and the robot stopped - Then, the robot
jumps to line 140, grasps the workpiece after disabling interrupt and moves to
posit ion 1. l f  there is no workpiece, the robot jumps from l ine 130 to l ine 110
returning to position 1. Thus, the robot repeats the same operation again.

(6) Schematic diagram.
Figure 6.1 1 shows brief description of motion.

Limit switch

Less than 50 mm

Workpiece

Fig. 6.1 1 interrupt motion

(7) Operation tlow
Figure 6.12 shows the f low of operation.

Init ial  speed sett ing

Interrupt enable

Moves to Dosition 1

Interrupt ?

Disables interruot

One cycle completed

Fio. 6.12 Flowchart
6-25



6.4.3 Application of pal let izing

(1) Work descript ion
The robot picks up a workpiece from a feeding pallet and places it on an inspection
equipment. After inspection, the robot picks up and places it in another pallet. This
program assumes that the shapes ol the two pallets are different.

(2) Defined position

Position No. Position descriDtion Teaching way

Position 1 Palette 1 setting position
Def ined by PT command

Position 2 Palette 2 setting position

Position 10 Palette 1 ref erence Dosition

Position 1 1 Palette 1 column terminating position

Position 1 2 Palette 1 row terminating position

position 13 Pa.lette 1 corner position opposite to
reterence

Position 20 Palette 2 reference oosition

Position 21 Palette 2 column terminatino oosition

Position 22 Palette 2 row terminating position

position 23 L1'""rt:?1""ttt 
position opposite to

Position 30 Test equipment set position

Position 50 Distance of travel from Dallets

By actual teaching

(3) Def ined counter.

Counter No. Description

Counter 11 Palette 1 column counter

Counter 'l 2 Palette 1 row counter

Counter 21 Palette 2 column counter

Counter 22 Palette 2 row counter

(4) Def ined input signal.

t/o Description

I npu t Test completion signal Bit 7



15
zv
25

30

A E

40

(5) Example program.

(lnitial setup)
10 PD 50,0,0,20,0,0,0

TL 145
GP 10,8 ,10
PA 1 ,10 ,6

PA 2,15,4

sG 11 ,1

sc 12,1

45 SC 21,1

50 sc 22,1

(Main routine)
100 Rc 60
110 GS 200
120 GS 300

; Delines the aerial distance ol travel (Z=2Omm) as position 50.
Note 1 )

; Sets tool length at 145mm.
; Sets hand open/close parameters.
; Delines the number of grid points in the column and row
directions for pallet 1. (ver.10 X hor.6)

; Delines the number of grid points in the column and row
directions lor pallet 2. (ver.15 X hor.4)
Initializes the column counter 1 l ol the pallet 1. (Sets 1 to the
counter.)
Initializes the row counter 12 ol the pallet 1 . (Sets 1 to the
counter.)
Initializes the column counler 11 of the pallet 2. (Sets 1 to the
counter.)
Initializes the row counter 1 2 ol the pallet 2. (Sets 1 to the
counter.)

Sets the number ol repeat cycles ol a loop up to line 140.
Calls the subroutine ol picking workpieces irom the 1st pallet.
Calls the subroutine ol setting workpieces on the inspection
equipment.
Calls the subroutine of placing workpieces on the 2nd pallet.
Retums to l ine 100.
End

; Sets sDeed.
Sets the grid point of the pallet 1 to the position 1.
Moves to a location above position 1.
Sets soeed.
Moves to the position 1 .
Closes hand and grasps the workpiece.
Moves to a location 20 mm above the position 1 with the
workpiece grasped.
Increments the column counter 11 oi the pallet 1 by 1.
Sets the value ol counter 'l1 to the internal reoister.
Jumps to line 230 on completing the column l-ine. (compares
w i thva lue l l . )
Ends the subroutine otherwise.
lnitializes counter 11. (Sets 1 to the counter.)
lncrements the row counter 12 ol the oallet 2.
Ends the subroutine.

; Moves to a location 50mm ahead ol the test equipment.
; Sets speed.
Sets lhe workpiece to the inspection equipment.
Inputs external data.
Waits for the test to comolete.
Moves to a position 50 mm ahead the inspection equipment.
Ends the subroutine.

(Subroutine : Placing the lested workpiece in pallet 2)

130 GS 400
140  NX
150  ED

The following program shows subroutines used in the main program:
(Subroutine : Picking up the workpieces to be tested)
200 sP 2s
202 PT 1
204 MA 1,50, O
206 SP I
208 MO 1,  O
210 GC
212 MA 1 ,50 ,C

214 lC  11
216  CP 11
218 EQ 11,230

11 ,1
t z

(Subroutine: Setting
300 sP 25
302 MT 30,-50, C
304 SP 8
306 MO 30, C
308 lD
310 TB -7 ,308
312 MT 30.-50, C
314 RT

up the workpieces on the test equipment)
; Sets speed.

220 RT
230 SC
232 lC
234 Rr

400 sP 25 ; Sets speed.
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402 PI 2 ; Sets the grid point of the pallet 2 to the position 2.
404 MA 2,50, C ;The robot moves to the sky after position 2.
406 SP 8 ;The robot sets speed.
408 MO 2, C ; The robot moves to the 2nd position.
410 GO ;The robot opens the hand and it puts the work.
412 MA 2,50, O ; Moves to a location 20 mm above the oosition 2.

418 EQ 16,430 ; Jumps to line 430 on completing the column line. (compares
with value 16.)

414 lC 21
416 CP 21

420 Rr
430 SC 21,1
432 lC 22
434 RT

; Increments the column counter 21 of the pallet 2.
; Sets the value ol the counter 21 to the intemal register.

Ends the subroutine otherwise.
Initializes counter 21. (Sets 1 into the counter.)
fncrements the row counter 22 of the oallet 2.
Ends the subroutine.

Notel) For'RV-E3J/RV-E3JM",the l ine 10 should be"10 PD 50,0,0,20,0,0".

(6) Explanation.
1) In this example, the robol increments the column counter of each pallet. The robot

initializes them to return to the top of column when it reaches the end of the column.
And it increments the row counter of each pallet to move to the next column. {From
lhe 214line to the 232nd l ines and from the 414th l ine to the 432nd l ine)

2) The robot waits forthe tesl completion signal. Fhe 31Oth line) .
3) The completion ol the entire sequence is determined by the number ol main

program cycles. (See l ine 100)

(7) Schematic diagram.
Figure 5.13 shows general description ol operation.

Position

(10x6)

Position 22

Position 30

Posit ion 12 Position 1 3

Test device
(patette z)

(Patette t ) Posit ion 21 Posit ion 23

Fig. 6.13 Pallet izing
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(8) Operation flow
Figure 6.14 shows the flow of operation.

(Subroutine)

Settinq of
speed .parameter

(Main routine)

Initial setting

Def ines the number of
gl$ t:'". 

for parret 1

Defines the row and
column counter ol pallet

Operation 1
ng up untested

10 X 6 t imes

3:il:l?,n" srid point of

lncremenls row counter
by1

Initializes row counter

lncrements column
counter by 1

Fig. 6.14 Flowchart (Continue)



(Subroutine) (Subroutine)

oDeration 2
Placing workpiece to
test device

Moves above position 30

Placing workpiece to

Takes in input data

Tesl comoleted ?

;:,[??tn. srid point or

Moves above posilion 2

Moves above position 2

Increments row counler

nishes ro*-

Ini t ial izees row counter

Increments row counter

Fig. 6.1 4 Flowchart



6.4.4 Example of connection with external l/O equipment

(1) Work description
The following program causes the robot to select any of 8 jobs through 8 switches
connected to the input for use as external l/O equipment and display the job curren y
being executed by any of the 8 LEDs connected to the outputs.

(2) Connection.
Figure 6.15 shows connection example.

l/O port power source
(DC1?-24V)

:

oa
f

General purpose input 0
General purpose input 1
General purpose input 2

General purpose input 3
General purpose input 4

General purpose input 5
General purpose input 5

_General purpose input 7

. . . . . S w i t c h  1

. . . . . S w i t c h  2

. . . . . S w i t c h  3

. . - . - S w i t c h  4

. . . . . S w i t c h  5

. . - - . S w i t c h  6

.  . .  .  .  Swi tch 7

. .  . - . S w i t c h  8

Jo

(l

o.

General purpose output 0
General purpose output 1
General purpose output 2

. . . . LED 1

. . . . LED 2

. . . . LED3

.  .  .  . LED 4General purpose output 3

!

o

a

General purpose output 4
General purpose output 5
General purpose output 6
General purpose output 7

.  .  .  . LED 5

.  .  .  . LED 5
. . . . L E U  {

.  .  .  . L E U  5

Fig. 6.15 Connection example with external l , /O equipment.
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(3) Operation f low
Figure 6.16 shows the flow of operation.

(Main routine)

(Each operation routine)

All LED otf

Operation 2

Operation 6

Operation 7

Execule ooeration 1 Execute ooeration 8

Fig 6.16 Flowchart



(4) Example program

(Main routine)
150D0
20 sP 10
25 tD
30 TB +0,100

31 TB +1,200

32 TB +2,300

33 TB +3,400

34 TB +4,500

35 TB +5,600

36 TB +6,700

37 TB +7,800

38 GT 25

; All LED turns off.
;  Ini t ial izes speed.
; Inputs signals.
;Jumps to the l ine 100 when the switch ' l  is turned on.

(Job | )
;Jumps to the l ine 200 when the switch 2 is turned on.

Uob 2)
; Jumps to the line 300 when the switch 3 is turned on.

(Job 3)
; Jumps to the line 400 when the switch 4 is turned on.

(Job 4)
; Jumps to the line 500 when the switch 5 is turned on.

(Job 5)
; Jumps to the line 600 when the switch 6 is turned on.

(Job 6)
; Jumps to the l ine 700 when the switch 7 is turned on.

(Job 7)
; Jumps to the l ine 800 when the switch 8 is turned on.

(Job 8)
;The robot jumps to the line 25 when all switches are off.

; Turns on the 1 st LED.
(Job started)

; Carries out the 1 st operation.

; Turns olf  the 1st LED.
(Job completed)

; Jumps to the l ine 25.

; Turns on the 8th LED.
(Job started)

; Carries out the 8th operation.

; Turns ofl the 8th LED.
(Job completed)

; Jumps to the l ine 25.

1st operation.

(Each operation routine)
100 0B +0

105  MO 10
:

198 0B -0

199 GT 25

800 0B +7

805 MO 80

898 0B -7

899 GT 25

t_
J'*

1*" 

-, operation.
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6.5 Alarm list.

ALARM NO, ERROR GENRATING CAUSE AND ITS REMEDY

0100 -0120 Cause) Error occurs in the power supply
Remedy) Attertuming ott power, turn on the power again.

0200-0266 Cause) Encoder detection is laulty.
Remedy) Afte|tuming ofl power, turn on the power again.

lf the enor stil l persists, reset the encoder and set origin point.
0200-0206 Encorder data range over
0210-0216 Encorder dala error
0220-0226 Encorder data initialization error
0230-0236 Encorder dala comunication error
0240-0246 Encorder data misscount enor
0250-0256 Encorder dala lhermal enor
0260-0266 Encorder dala circuit enor.
Note) The lowest digit means ioint number.

0300 Cause) Battery backup error occurs in lhe controller.
Remedy) Check the connection oi banery cable to the controller.

lf the enor still persisis, change the battery in accordance with the
changing procedure.

0400-0450 Cause) Saved data is invalid. Clear the
Remedy) data.

031 1 -0316 Cause) Battery backup error occurs in lhe encoder. The connection ol
battery caue is laulty.

Remedy) Check the connection of battery cabte to the printed board.
lf the enor still persisits, change the battery in accordance with the
changing procedure.

Notel The lowest dioit means ioint number.

0500-0566 Cause) Fault is detected in the servo system-
Remedy) Attertuming oft power,lurn on the power again.

0500-0506 2-port memory lails.
0510-0516 Servo memory lails.
0520-0526 Watch dog time out
0530-0536 Amplitier,/encordernolconnected
0540-0546 Gale array error
0550-0556 A/D @nverler unusual
0560-0566 Over cunent
Note) The lowest digit means ioint number.

0600 Cause) Use ol communication protocol is improper.
Remedy) Check the protocol and data ot the connected equipment.

0610 Cause) The communication line is nol conlirmed.
Remedy) Check the conneclion ol cabtes and the power on ot the connected

eoutDment.

0620 Cause) Dala receive error
Remedv) Check the connection of cables.

0630 Cause) Date send error
Remedv) Check the connection ol cables.

0640 Cause) The conneclion ol teaching box is nol conlirmed.
Remedy) Aiter tuming off power, turn on the power again.

0650 Cause) The communication channel is not opened yet.
Remedv) ODen communication line with "OPN" command.

0700 Cause) Motor-operaled hand interface luse is broken
Remedy) Check the hand cables and replace the tuse.

0710 Cause) Pneumatic hand interface luse is broken.
Remedy) Check the hand cables and replace the fuse.

Cause) Parallel l,/O intertace luse is broken.
Remedy) Check the l,/O cables and replace the luse.



ALARM NO. ERROR GENERATING CAUSE AND ITS REMEDY

1200 Cause)
Remedy)

Emergency stop signal is input. (eriternal switch)
Inactivate the emergency stop and teset the error.

Cause Emergency stop signal is input. panel
Remedy) Inaclivate the emergency stop and reset lhe error.

'1220 Cause)
Remedy)

Emergency slop signal is input, (leaching box)
Inaclivate the emergency stop and resel the error.

1230 The leaching box is connected with the EMG. cancel switch ol the
controller pushed. Remove the
teaching box when not used. Release the EMG. cancel switch ot lhe
controller when using the teaching box.

Cause)
Remedy)

Remedy)

1400-1406
1410-1416
1420-1426
1430-1436
1440-1446
1450-1456
Note)

Check whether the load capacity exceeds the raling or the robol
motlon is disturbed by obslacle.
Over cunent
Machanically locked
Over speed (command level)
Over load
Excessive positioning error
Over speed (teedback level)
The lowest digit means joint number-

' 1 5 0 1 - 1 5 0 6 Cause)
Remedy)

Can't turn on servo power for no Z phase position is memorized.
Memorize the Z phase position in accordance wiih the detectinq
procedure with the teaching box.
means ioinl number.

The lowest digit

1 600 Cause)
Remedy)

Can'1 move in XYZ mode lor no origin point is set.
Sel the origin point with the teaching box.

1700-1799 Cause)
Remedy)

Servo paramenter error.
Correcl the Darameter.

1 800 cause)
Remedy)

Stop signal or stop switch is active.
Reset stoD slate.

2300 Cause)
Remedy)

Warnimg of batlery overtime.
Replace lhe old battery with new one quickly.

2400 Cause operation while the program is running
Remedy) Atter stopping the program, try it again.

2410 Cause)
Remedy)

lmpossible operalion while the seryo is on
Atter tumning otl the servo, try it again.

2420 Cause operation while the servo is
Remedy) Atler tumning on the servo, try il again.

2600 Cause)
Remedy)

The line number assigned for execulion does not exisl.
Check the line number in the program, and assign again.

2700 Cause The position data assigned for execution not exisl.
Remedy) Check lhe position dale in the program, and assign it again.

cause)
Remedy)

Syntax enor occurs in the command stalement.
Correct the command slatement, and input it again.

2800

Remedy)

Cause Parameter value ol the command is out ot ranae
Correct the value.



ALARM NO. ERROR GENERATING CAUSE AND ITS REMEDY

2820 Cause) Parameter value of the INP command is incorrect.
Remedy) Correct the command statement, and input it again.

2900 Cause) Incorrecl number used in the command
Remedy) Correct the command stalement, and input it again.

3400 Cause) The depth of looping in RC and NX command exceeds 9levels.

Remedy) Set the looping depth within 9 levels.

3500 Cause) The number of internuDt commnands exceeds the limit. .

Remedy) Check the program and delete the inlerrupl command.

3600 Cause) Can't calculate conectly.
Remedy) Check lhe program and correct it.

3700 Cause) Incorrect malching between GS and RT command
Remedy) Correct the program.

3710 Cause) The deoth of GS command exceeds 9 levels.

Remedy) Setthe depth within 9levels.

Cause) Assigned pallet is not defined.

Remedy) Deline the pallet before execution.

3900 Cause) Device is not valid yet.

Remedy) Make lhe device valid.

3910 Cause) Upper-ranked device ot priority is already valid .
Remedy) Make the upper-ranked device invalid.

4501-4506 Cause) Joint angle exceeds lhe limit.
Remedy) Move the joinl into the movable range with ioint jog mode. lJ the

Nole) error occurs during program operation, modiiy the posiiion data.
The lowest digit means joint number.

451 1 -4516 Cause) Orthogonal posil ion exceeds the l irnit.

Remedy) Move the ioint into the movable range with ioint jog mode. lf the

Nole) error occurs during program operation, modify the position data.

The lowest digil means joint number.

4521 -4526 Cause) User detined area exceeds the limit.
Remedy) Move the ioint into the movable range with joint jog mode. Il the

Note) error occurs during program operation, modity lhe position data.
The lowest digi't means joint number.

4531-4536 Cause) Robot arm comes into conlact with the tloor.
Remedy) Move the joint into the movable range with joint jog mode. lf the

Note) error occurs during program operation, modify lhe position dala.
The lowest digil means joint number.

4541-4546 Cause) Bobot arm comes inlo contact with the robot itself.
Remedy) Niove the joinl into the movable range with joint iog mode. ll the

Note) error occurs during program operation, modity the position data.
The lowest digit means joint number.



ALARM NO, ERROR GENERATING CAUSE AND ITS REMEDY

4550 Cause) Can't calculate joint angle of the arm.
Remedy) Move the joint into the movable range with joint iog mode.

4560 Cause) The position where the robot can't reach is taught
Bemedy) Teach the position after moving the robot lo lhe movable range.

4600 Cause) The position is out ol range, or the starting position and the
deslination posilion has a difterent structure flag in linear and

Remedy) circular interpolation. Correct the
position data or the structure lla9.

4700 Cause) Can't calculate the posture of intermediate position between the

Remedy) start posil ion and lhe destination position.

Add the position with posture between the siart position and the
destination position.

4800-4810 Cause) Speed is excessive.

Remedy) Reduce the assigned speed.

Cause) Numberof program registration exceeds the l imit.
Remedy) Check the program and delete unnecessary one.

4910 Cause) Memory area is lull. Commands cannot be enlered.
Remedy) Check lhe program and delele unnecessary one.

5600 Cause) Non-existing program is specitied,
Remedv) Check lhe tite name.

561 0 Cause) Double detinit ion of t i le name

Remedy) Check the l i le name and delete the excessive one.

s620 Cause) Write prolected

Remedy) Specily another fi le.

5630 Cause) Read prolected

Remedy) Specify another lile.

5640 Cause) The ti le name is not orooer.
Remedy) Check i l the characters and lhe expression in lhe program name are

proper.

5650 Cause) Program ls laulty.

Remedy) Select the proper program.

5700 Cause) Program nol seleted

Remedy) Speciiy the correct program.

5800 Cause) The step number specil ied for renumbering is faulty.
Remedy) Check the step number.

5810 Cause) Date assigned lor edition do€s nol exist.
Remedy) Check the program and operate again.

Cause) Uses special-purpose output signal lor general-purpose output.
Remedy) Change the signal assignment of special-purpose output. Or change

lne program.

F.-?7



ALARM NO. ERROR GENERATING CAUSE AND REMEDY

6800 Cause) Signal p:rameter assignment ot Plo-Pt2 is incorrect.
Remedy) Table 4.5 in the reterence manual /4.1.4 gives correct commands

and oaramelers.

6900 Cause) Signal parameler assignment of POO-PO2 is inconEct
Remedy) Table 4.6 in lhe reterence manual / 4.'1.4 gives conect commands

and Darameters.

7900 Cause) Power vollage in the main circuit drops.
Remedy) Check that power voltage is as specified.

8900-8999 Cause) Fault occurs in the setf-diagnosis of the syslem software.
Remedy) After resetting the alarm, retry the operation.



6.6 Trouble shooting.

These tables explain how to shoot troubles.

Trouble shooting.

A trouble A confirmation matter Trouble shooting

Power source (1)Check power plug. (1)Connect it surely.
is not ready. (2)Check fuse. (2)Change fuse. Reterence manual /

5.3.6 explains how to replace it.
(3)Check voltage ot power (3)Supply power source with correct
source. voltage.

Robot does not (1)Check command. (1)Check command name and format.
work. (2)Check cable. (2)Connect cable surely.

(3)Check emergency stop (3)Reset emergency stop switch.
switch.
(4)Check movable (4)Move the robot into the movable

range. range.
(S)Check collision (s)Move the robot to avoid collision.

between the robot arm
and mechanical
stopper or external
machines.

(6)Check motor power (6)Connect cabte surely.
cable.
(7)Check an elilernal stop / (7)Reset stop / emergency switch.
emergency stop.

A computer (1)Check if the Enable/ (l )Set Enable / Disable switch to
can not inDut a Disable switch into Disable.
program. Enable.

(2)Check command (2)Check command name and format.
(3)Check computer (3)Connect cabte surely.
connection cable.
(4)ls program stopping? (4)Push the reset button to reset

program.

Hand dose not (1)Check parameter of GP (1) Set parameter to a suitable value.
work.(Motor command. 2l
hand) (2)Check grease of hand. Charge grease to gears. (Contact our

service division).

Hand dose not (1) Check air supply. (1) Supply air.
work. (2) ls solenoid valve (2) Use a compatible solenoid valve.
(Pneumatic compatible?
handl



A trouble A confirmation matter Trouble shooting

It stopped (1)Check cables. (1)Replace cables.
during (2)Check excessive load. (2)Reduce load.
operation. Specification /5.1.2 Rated load

exp:ains it.
(3)Check voltage of power (3)Use lt in voltage limit.
source.
(4)Check power lailure or (4)Operate it once again.
instantaneous power drop.
(s)Check emergency stop (S)Reset the emergency stop switch
switch. and operate it again.
(6)Check smell from Motors. (6)There is possibility of molor burned
(7)Check abnormal sound and out. Change motor.
excessive vibration. (7)"Abnormal sound occurs." ,

"Vibration is large." explains it.

Posit ioning of (1)Check electr ic noise. (1)Reduce noise source.
accuracy slips (2)Check installation of the (2)Fasten installing bolts of the robot
off repeatedly. robot. arm.

(3)Check tension of timing (3)Adjust tension of timing belt.
belt. Reference manual/ 5.3.3 Timing belt.
(4)Check installation screws of (4)Fasten screws securely.
hand. (s)Set origin.
(5)Check combination of the (6)Avoid collision.
controller and the robot.
(6)Check collision between
robol and peripheral during
operation.

Abnormal (1)Check installation bolts of (1)Fasten screws securely.
sound robot arm.
develops. (2)Check sound from reduction (2)Breakage of reduction gears is
Vibration is gears. (Harmoic Drives) Check expected. Contact our service
large. vibration lrom reduction gears. division.

Output of l/O (1)Check voltage and polarity (1)Connect the robot with correct
does not work. of e)iternal power source. voltage source and polarity.

(2)Check OD and OB
command. (2)Use commands correctly.
(3)Check transistor damage
lrom load short circuit. (3)Contact our service division.

Robot worked (1)Check alarm. (1 )Contact our service division.
abnormally. (2)Check if the robot arm

hangs down just after power is
oN.
(3)Check which joint works
abnormal lv

a_/n



6.7 Structure flag.
6.7.1 What is a structure flag?.

It is a llag that represents pose of robot. The robot decides the pose of the tip with
position data of X, Y , Z, A, B, (C) coordinates. But there are complementary poses
that robot can take with the same position data. The robot identifies these poses with
this llag information.

6.7.2 Delinition of each structure tlao.
(1) RrGHT/LEFT.

RV-E2/RV-E2M
This flag shows the position of the wrist pitch joint center
axis through the shoulder joint.

I

(O) trom the vertical

RV-E3J/RV-E3JM
This flag shows the position of the tool center (O) from the vertical axis through
the shoulder ioint.

F ig .6 .17  RIGHT/LEFT.
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(2) ABOVE/BELOW.
Thisflag shows the position of the wrist roll joint center [O] from the axis through the
shoulder joint and elbow ioint.

RV-E2,/RV-E2M

BELOW

RV.E3J/RV.E3JM

BELOW

Fig.6.18 ABoVE/BELOW.

(3) NONFLIP / FLIP (RV-E2/RV-E2M only.)
This tlag shows the direction ol the mechanical interface from ihe axis through the
wrist twist joint and wrist pitch joint.

NON FIL IP

Mechanical interface

F ig .6 .19  NONFLIP  /  FL IP
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