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FANUC

1.1 
1.2 
1.3 

1.4 
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1.1 
FANUC (R--J3 i MODEL B ) 

. FANUC FANUC 
R--J3 i MODEL  B

5

FANUC

LED

B.3 

A.1 
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”Warning” ”Caution” ”Note”
”Warning” ”Caution” ”Note”

”Note”

”Caution”
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1.2 

FANUC
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1.3 

-- 
-- 
-- 
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FANUC

FANUC
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FANUC

FANUC

FANUC
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FANUC
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1.4 

1--1. 

*FENCE( )
*SFSPD
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FANUC 

FANUC
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Deadman
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FANUC
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FANUC
FANUC

, I/O

FANUC

(I/O)
. 2--1 

Figure 2--1. 

R--J2 Mate 
FANUC SYSTEM R--J2 Mate

R--J2 Mate
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1.1 

1.2 

1.3 

2—3
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JOINT 10% 

1/8 

Program name 
Line number 

Program instructions 
Motion instruction 
Macro instruction 
End instruction 

1.4 ( ) 

6.2 6.3

1.5 ( ) 

( 3.11 6.8 ) 
( 6.9 ) 

( *** ) 

( 6.1 ) 
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2 

J1, J2, J3
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LR

MAG TIG
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3 

R--J2 Mate (FANUC SYSTEM R--J2 
Mate)

CPU
CPU C— MOS

I/O
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3.1 

J 

16 40
11 LED
11 LED LR LED) 
61
61 LR 3

Teach pendant 

enable switch

deadman switch deadman

Emergency stop 

button

Teach pendant enable switch 

Emergency stop button 
Deadman switch Deanman
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LED

LED

LED

LED

FAULT 

HOLD HOLD
HOLD

STEP 

BUSY 

RUNNING 

WELD ENBL 

ARC ESTAB 

DRY RUN 
JOINT JOINT

XYZ JGFRM 
World frame USER

TOOL TOOL
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3.1.1 

LED

UTILITIES 
TEST CYCLE 

MANUAL FCTNS 

ALARM 

I/O 

SETUP 

FILE 
USER 

SELECT 

EDIT 

DATA 

STATUS 

POSITION 

SYSTEM 
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A.1 FCTN

LED

ABORT (ALL) 

Disable FWD/BWD 
CHANGE GROUP 

TOGGLE SUB GROUP 

TOGGLE WRIST JOG 

RELEASE WAIT 

QUICK/FULL MENUS 

SAVE 

PRINT SCREEN 
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QUICK/FULL

ALARM / 
UTILITIES / 
Setup / 

DATA / 
MANUAL FCTNS 
STATUS 

I/O / I/O I/O I/O 
POSITION 

SELECT

EDIT
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3.2 

RS--232C

Power--on/off button 

Emergency stop 
button 

Alarm release button 

User #1 and #2 

buttons 
Three mode switch 

LED

LED
Alarm alarm release
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3.3 

CRT/KB

RS--232 —C

3.5 

RS--232 —C

RS--232 —C

3.6 

3.7 

3.7
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3.8 
TCP

16
9

JOINT Circular
Linear

Fine Cnt
3.9 

3.10 
6

16

3.1 I/O

I/O
I/O I/O

[i] I/O

[i] I/O

I/O

I/O
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I/O

0 = I/O
1 16 = I/O A/B 

SLOT I/O

I/O SLOT1 SLOT2
A/B I/O SLOT
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I/O

I/O I/O

18 20 I/O I/O I/O
I/O 24V

I/O

I/O

I/O 

1 MENUS

2 5 [I/O]. 
3 F1 [TYPE]. . 

4 “ Digital. ” 

I/O

I/O I/O
I/O A/B I/O
I/O I/O I/O
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5 F3 IN/OUT

6 I/O, F2, CONFIG , F2, MONITOR. 
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I/O

7 I/O
8 F2, MONITOR. 

9 I/O NEXT F4, DETAIL
10 
11 

12 I/O F3, NEXT. 
13 PREV 

14 

15 ON OFF

I/O
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I/O 
(AI/AO) I/O

I/O

I/O
0 = I/O
1 16 = I/O A/B 

I/O A I/O B
RACK1 2

SLOT I/O A I/O
SLOT

I/O SLOT1 SLOT2
A I/O SLOT

B I/O SLOT DIP

I/O
I/O I/O I/O I/O

I/O
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I/O 
I/O 

I/O I/O

. I/O 8 8
I/O I/O

RI [ 1 ] *RDICOM 0 V +24 V
*HBK 

*HBK *HBK

*PPABN 

*PPABN *PPABN
*PPABN

*ROT 

*ROT
*ROT *ROT

*HBK *ROT

RDI [1 to 8] 
RDO [1 to 8] 

RDI [1 to 8] RDO [1 to 8]
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I/O 

I/O (UI/UO)
I/O
I/O

LR I/O I/O
CRM5 20 16 (SDI/SDO)

I/O 18 20

I/O
(*HOLD,ENBL)

(SI[2]) I/O*SFSPD
ENBL

CMDENBL

I/O ”Enable UI signals ”

TRUE I/O

I/O I/O

I/O A/B I/O
I/O I/O I/O
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I/O

RSR RSR1 RSR8

(PNS) RSR1 RSR8 PNSTROBF START

PROD_START input) 

(CSTOPI )
-- ABORT CSTOPI FALSE

RSR 

-- ABORT CSTOPI TURE
RSR 

START
-- CONTINUE START FALSE

RSR 

-- CONTINUE START TRUE

I/O

(SI[2]) I/O*SFSPD
ENBL
$RMT_MASTER

CMDENBL

”START for CONTINUE only” TRUE START
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(RSR) 
8 (RSR1 RSR8)

1 RSR1 RSR8 RSR 
$RSR1 $RSR8 RSR1 RSR8 RSR

RSR
UI UI 

TRUE,
2 RSR 8 RSR RSR

RSR2

( ) = (RSR2 ) + ( ) 

RSR + ( ) 
RSR + ( ) RSR0121m 4

RSR121

$SHELL_CFG.$JOB_BASE RSR

3 RSR1 RSR8 RSR ACK1 ACK8
ACK1 ACK8 RSR

4 

RSR

5 CSTOPI
PNS 

PNS [6 (SETUP). RSR/PNS]. PNS

Program select mode RSR PNS

Base number PNS PNS

Acknowledge function RSR ACK1
ASK8

Acknowledge pulse width PNS (SNACK)
ACK1 ASK8

PNS
1 MENUS . 

2 6 (SETUP). ” 

3 F1 TYPE. 
4 RSR/PNS. RSR/PNS
5 ” Program select mode ” . F4 [CHOICE] RSR, F3

DETAIL. 
PNS
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6 
7 RSR PNS
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x, y, z
X--,Y--, Z— w, p, r
(w,p, r)

3--28. (w, p, r)

5

Xu,Yu,Zu 
Xt,Yt,Zt 
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( ) 

(TCP)
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TCP
TCP Z

(x, y, z) TCP (w, p, r)
X,Y Z TCP W,P R

X--,Y — Z—

Z 
X 
Y 

Z + 
-- 

+ 
-- 
+ -- 

X 
Y 

W 
P 

R 
Tool center point 
Mechanical interface 

coordinate system 
In the figure on the right, the coordinates 

of the tool coordinate system are: 
x 50.0 mm 

10

F $MNUTOOL [ 1, i ] ( i = 1 10) 

F $MNUTOOLNUM [ group ]
3

(TCP ) [Optional function ] 

TCP)
TCP

TCP
x y z w p r

0 0 0
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TCP 

Reference point 2 

w p r
w p r x

XZ
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TCP x,y,z

x--,y — z— w,p,r ,
TCP ( ) 

1 MENUS

2 t “ 6 (SETUP). ” 

3 F1 

4 Frames. 
5 F3, OTHER Tool Frame. 
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6 
7 F2,DETAIL.

8 F2,METHOD Three Point. 
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9 
a ENTER

b 
c 
d ENTER
10 
a 

b 
c SHIFT F5,RECORD 

RECORDED

d USED

11 SHIFT F4, MOVE_TO. 

12 ENTER
PREV
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13 PREV

14 F5,SETIND. 

15 F4,CLEAR. 



48/140 

(x, y, z) (w, p, r) X-,Y- Z
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User coordinate 
system 2 
User coordinate 

system 1 
Global coordinate 
system 
X 
Y 

Z 
X Y 
Z 

X 
Y 

Z 
+ 
-- 

+ 
-- 

+ -- 
World coordinate system 

User coordinate system User coordinate system 2 
In the right figure, the coordinates ofuser 
coordinate system 1 are 

x : 70.0 mm 
y : --2500.0 mm 

z
9

F $MNUFRAME [ 1, i ] ( i = 1 9 ) . 
F $MNUFRAMENUM [ 1 ] 

1

2
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x x- x-y

1 MENUS . 

2 “ 6 (SETUP). ” 

3 F1 TYPE. 
4 Frames. 

5 F3, OTHER User Frame. 
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6 
7 F2,DETAIL. 

7 F2,METHOD Three Point. 



52/140 

9 
a ENTER

b 
c 
d ENTER

10 
a 
b 

c SHIFT F5,RECORD 
RECORDED

d USED

11 SHIFT F4,MOVE_TO 

12 ENTER
PREV
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13 PREV

14 (SETIND), 

15 F4 CLEAR. 
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3

SDO
DO

1 I/O (ATPERCH)

[6 (SETUP). Ref Position]
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3

safe : 

dangerous

SETUP Space



56/140 

Space/DETAILED SCREEN( )
(Area Details Screen ) 

Enable/disable

Comment 10

Output signal

Input signal
Driority 

High

Low

High Low

1 

2 
3 

4 

inside/outside
Rectangular Space/SPACE SETUP

(Area Setting Screen ) 

BASIS VERTEX 
SIDE LENGTH/SECOND VERTEX SIDE LENGTH

X, Y, Z

SECOND VERTEX
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Step 1 MENUS

2 SETUP. 
3 F1 ” TYPE. ” 
4 Space fnct. 

5 

a. Enter
b. 

c. 
d. Enter

6 Enb/Dsbl Comment F3 (DETAIL). 

7 
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8 SPACE.

9 T 

a. X,Y Z
b. SHIFT +F5 RECORD

UF UT, b UF UT

SHIFT +F5 RECORD

10 PREV PREV
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[6 SETUP General] 

Break on hold 
Current language 
Ignore Offset command 
Ignore Tool--offset 

Break on 

hold

HOLD

DISABLED HOLD
( )

ENABLE HOLD

Current 
language 

DEFAULT

Ignore Offset 

command DISABLED

ENABLED

Ignore 
Tool--offset DISABLED

ENABLED
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1 8

0 9 _

at @ *

A HAND_A”

RSR PNS

RSR RSRnnnn nnnn 4
RSR0001. 

PNS PNSnnnn nnnn 4
PNS0001. 
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ON

ON

ON

OFF
OFF

robot tool

4-5
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J
L

C
J

start position: destination position: example:
L 

(TCP)

mm/sec / cm/min /
inch/mm( / )
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.

start point target point example 
start position destination position

deg/sec /
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start point passing point target point

start position destination position example 

mm/sec / cm/min /
inch/mm( / )
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start point

passing point
target point
example 
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user coordinate system number

tool coordinate system number
position
attitude

configuration

x,y,z

w,p,r X Y Z
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/

x,y,z,w,p,r

1% 100%

J P[1] 50% FINE 

1% 100%
0.1 3200
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1 32000
L P[1] 100mm/sec FINE 

/ 1 2000 /
/ 1 12000 /

/ 0..1 4724.4 /
0.1 3200

1 32000

L P[1] 50 deg/sec FINE 

/ 1 272 /
0.1 3200

1 32000

GI
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J P[1] R[i]% FINE 
L P[1] R[i] / FINE 
C P[1] 

P[2] R[i] / FINE 
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GP1 JP[1] R[i]% FINE 
GP2 JP[1] R[i]% FINE 

/

/

1 100 

0.1 3200.0 *1 /
1 32000 *1

/ 1 2000 *1

/ 1 12000 *1

/ 0.1 4724.2 *2 /
/ 1 272 *3

FALSE
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10 100 12 10

14
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FINE 
CNT

4.3.6. 

FINE J P[i] 50% FINE 
FINE 

CNT J P[i] 50% CNT 50 
CNT 

100

CNT
CNT 100
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continuous termination
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Wjnt
Skip LBL[i]

Offset, PR[i]

Tool_Offset, PR[i]
INC

EV EVi%

EV ind.EVi%
PTH

/

F4[CHOICE]

LP[i] 50% FINE Wjnt 
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acceleration override
/

ACC 100%
ACC 100%

0 150
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skip instruction
branch destination label



79/140 

P[i]

4.3.2

INC OFFSET
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CNT

100

CNT

CNT100
CNT

L P[1] 100 / CDy

F2 F4
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F1 INST

[i]
[V ,A]

[i] 
[i]

[i]
[V ,A,s]

[i] 
[i]

TIME 0

WDI WO

R[i]=WDI[i] 
R[i]=WDI[i] On 1 Off 0

palletizing number 1 to 16 1 16
4

B 

BX 
E 

EX 
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5

5
“ +”“ ” “ *”“ / ”
“ +” “ ” “ *”“ / ”

4.6.1 

R[i]=(value) 
R[i]=(value)
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/
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SDO[i] = R[i] 
SDO[i] = R[i]

0 0

. SDO[i] = R[i]

CALL
CALL

END

F5,STRINGS
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MAIN PROC_1 PROC_1
AR[1]

AR[2]

1,3.5 

‘Perch’ 

A R[3] 
R[6] 
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CALL SUBPRG (1, R[3], AR[1]) 

Vacuum hand open (2.5)

IF R[1]=3, CALL PROC_5 ! IF R[1]<>3, JMP LBL[1] 
CALL PROC_5 (1, R[2]) 
LBL[1] 

R[1]=AR+R[2]+AR[4] 

IF R[1]=AR[1], JMP LBL[1] 
AO[1]=AR[2] 
GO[1]=AR[2] 

IF AO[1]=AR[1], JMP LBL[1] 
WAIT GI[1]<>AR[2], TIMEOUT, LBL[1] 
UTOOL_NUM=AR[4] 
R[AR[1]]=R[AR[2]] 

SDO[AR[1]]=ON 
CALL SUBPRG1 (AR[5]) 
hand 3 open (AR[1]) 

10
1 16 0

if R[AR[1]] 
R[R[AR[1]]] 

ENTER ”!” ”#”
[CHOICE]. 



89/140 

[CHOICE] 1

[CHOICE]

1: CALL PROC_1 ( ‘ Parts ITEM2 ’) Parts ITEM2
STRINGS

ENTER

1: CALL PROC_1 ( ‘ Tool 12 ’  ) 
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[CHANGE]

[CHOICE] AR[]

1: CALL PROC_1 (AR[ ... ]) 
Enter an index

1: CALL PROC_1 (AR[1] ) 
[INDIRECT]

AR[R[...]]! AR[AR[...]]! AR[R[...]]! 

[CHOICE] 4R[]

1: CALL PROC_1 (R[ ... ]) 

Enter an index
1: CALL PROC_1 (R[1] ) 

[INDIRECT]
R[R[...]]! R[AR[...]]! R[R[...]]! 

1: CALL PROC_1 (1 
[CHOICE]

1: CALL PROC_1 (1,Constant) 

1: CALL PROC_1 (1, Constant ) 

1: CALL PROC_1 (1, 2 ) 2 
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1: CALL PROC_1 (1 
[CHOICE] < >

1: CALL PROC_1 (1,  ... , 2 ) 
,

1: CALL PROC_1 (1, R[ ... ]  ,2) 
1: CALL PROC_1 (1, R[3], ) ” 3” 

”)”

1: CALL PROC_1 (1, , 3) 
[CHOICE] <None>

1: CALL PROC_1 (1, 3 ) 
”)” <None>
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AR[] 
1: R[1]=AR[ ... ] 

1: R[1]=AR[ 1 ] 

F3

1:WAIT R[R ... ]] F3
1:WAIT R[AR ... ]] F3

AR[1] PROC_1

5

PROC_1
PROC_1 6
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index
1: CALL PROC_1 ( Constant )
2: CALL PROC_1 (R[ ... ])

”INTP--201 Unspecified Statement( )”

$STRING_PRM=TRUE/FALSE 

Standard value=FALSE
$ARG_STRING[i].$TITLE 

(i = 1 to 10)

16

$ARG_STRING[i].$ITEMJ 

(i = 1 to 10, j=1 to20)

16

$ARG_WORD [i] 

(i = 1 to 5)

7

KAREL
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RSR

RSR
RSR[i]=(value ) 

RSR RSR

RSR

RSR [ i ] (value) RSR [ i ] ( ) 
ENABLE: Enable RSR function RSR

DISABLE: Disable RSR function RSR

UALM[i] 

3.15
$UALM_MSG
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Alarm number
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timer [i] = (state ) 

STATUS PRGTIMER ( )

MESSAGE[message statement( )] 
24

(*) (_) @ (@) ENTER

on off

on
0 on 1

on 0

on
1 32
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1 

2 
3 
4 
5 

6 

7 
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1 
2 
3 
4 
5 

6 3

7 6

8 6 7
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Pounce Position

Pounce position 

HOME

HOME

FINE
CNT
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f f 

f [10%] 
f N( 3) 

f [ ] 
f( 1) [ ] 

TP n 2 [ ] 

F:
N:

1
SDO [6 SYSTEM Config

]

2

3
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AUTO T1 T2

.

AUTO mm/s /

CE RIA T2
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deadman

deadman

T2 T2
CE RIA

T2
RESET
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AUTO

RIA AUTO

$MNSING_CHK TRUE 

SHIFT POINT SHIFT
TOUCH UP

UF 0 

TPIF--060 Can ’ t record on cartesian (G:1)TPIF —060 (G:1)

MOTN--023 In singularity MOTN— 023
i: Move group number at a singular point

YES NO

YES

NO /
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(end) ” ABORTED”

( ) ” PAUSED”

paused

IMSTP 

HOLD HOLD

1 ABORT(ALL)
CSTOPI 
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( )

1
PAUSED

FAULT

emergency stop button 

2 
3 
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HOLD

HOLD
HOLD

SETUP General

1 HOLD
PAUSED

HOLD 

2 

FAULT
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4 ALARM

4 ALARM F5 HELP

/

RESET

RESET
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HOLD

6 SETUP General

NONE( ) 

WARN

PAUSED.L 
PAUSED.G 

STOP.L 
STOP.G 

SERVO 

ABORT.L 
ABORT.G 

SERVO2 

SYSTEM 

SHIFT FWD BWD
START( )
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RSR 1 4 PROD_START START

Teach pendant enable switch

STEP key

Remote/Local switch /
Step operation

Continuous operation

A program is started on the teach pendant

Cycle operation 

A program is started on the operator ’ s panel.

Automatic operation 

A program is started in a peripheral
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4.3

100%
SHIFT

VFINE,FINE,5%,50%,100% FINE VFINE
FINE VFINE 1

Operating speed (joint control motion) (deg/sec) /

Programmed feedrate 

Coefficient of a joint feederate 

Maximum joint feederate 

Programmed override 

Feedrate override 

Operating speed (motion under path control) (mm/sec) /

Operating speed (motion under attitude control) (deg/sec) /

0 9

/ [ ]
,

UT
mechanical interface

(UT)
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0 mechanical interface
1 9
F 

UF
UF

0 

1 9
F 

F5,[DETAIL]( )

Tool coordinate system 

World coordinate system 

User coordinate system 
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Current position 

The robot is moved by jog feed. 
Position at which the robot stops when the 

program is halted. 

Start point 
Passing point 

Target point
When the program is resumed 

When the terminated program is started 
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1 PROGRAM ABORT( )

YES( )
NO( )

YES( ) NO( ) 
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H PAUSED( )

1 FCTN

2 1 PROGRAM ABORT( ) ABORTED( )
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H PAUSED( )

1 

2 

3 YES( )

NO( )

AUTO( )

1

2



117/140 

1.

2. /
YES( ) YES( )

3. mm( )

4. deg( )

5. deg( )

6. mm( )

1 STOP( )
STOP( )

STOP( )
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SPOT[1]

* 
* 
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2
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/

OFF
/

I/O( / ) “ SFSPD” 

I/O( / ) ENBL

1 I/O( / )

2 I/O(
/ ),

3 
4 

ON( )
OFF( )

ON( ) RESET(
)

ON( )

Cart dry run speed
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/

/ I/O( / ) / I/O( / )

I/O( / ) I/O( / )
I/O(

/ ) I/O

S

STATEMENT( ) CALL

TP& KAREL

TP&

ON KAREL MOVE 

ALONG”

1 MENUS( )
2 2 TEST CYCLE
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3 
4 F2 GROUP

1 ON( )
I/O( / )

2 I/O( / )
3
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4 
5 
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6.3.2 

STEP

LED( ) STEP LED( )

STEP( )

FAULT HOLD STEP BUSY 

SHIFT
FWD
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SHIFT
BWD

PAUSE( )

ABORT( )
END( )

JMP LBL[]

UALM[]
RUN( )

INC

PAUSE

SHIFT+BWD
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I/O( / )

I/O( /

)

I/O( / )
1 MENUS( )

2 7 FILE 7 

3 F5 UTIL , Set Device .

4 I/O( / ) I/O( / )

I/O( / )

MC
FLPY

FRA
F-ROM

FLPY
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Floppy Cassette adapter (A16B--0150--B001) 
Handy File (A16B--0159--B002) 

3.5

3.5 (2HD) 2DD

Floppy Cassette adapter 2HD, FANUC 71

Handy File 2HD, FANUC 71
2HD, MS-DOS 

2DD, MS-DOS 

RS-232-C 1 Port 1

Floppy Cassette 
adapter 

9600 baud 2 bit ISO 0 sec

Handy File 
9600 baud 2bit ISO 0 sec

Handy FMS-DOS 
9600 baud 1bit ISO 0 sec

I/O( / )
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H /

H 
1 MENUS( )

2 NEXT , 1 1 SELECT
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3 NEXT , F4 F4 SAVE

4 ENTER( )

5 

6 F4,
CONTINUE



130/140 

RAM

F4 BACKUP

(*.TP)
(*.DF)

(*.SV)
( SYSVARS.SV ) 

-- ( SYSSERVO.SV ) 
-- ( SYSMAST.SV ) 

-- ( SYSMACRO.SV ) 
-- (FRAMEV AR.SV) 

/ (I/O) (DIOCFGSV .IO) 
(NUMREG.VR) 

PREV

F4 RESTOR BACKUP .
RESTOR/BACKUP / BACKUP

H /

H 
1 MENUS( )

2 7 7 FILE
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3 F4 BACKUP”( ) TPE programs ”TPE 

-- F2, EXIT ( ) 
-- F3,ALL 
-- F4 YES 

-- F5,NO 

4 *.MN

5 

-- F3,OVERWRITE 
-- F4,SKIP
-- F5,CANCEL 

6 F4,SAVE( )
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7 F4,YES( ) DIOCFGSV .IO FRAMEV AR.SV

NUMREG.VR SYSV ARS.SV,SYSSERVO.SV ,SYSMAST.SV ,SYSMACRO.SV
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8 

-- F3,OVERWRITE 
-- F4,SKIP

-- F5,CANCEL 
9 F4, CONTINUE

10 F4 BACKUP( ) ALL of above

F4 BACKUP( ) 2

11 F4,YES
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SAVE

(*.TP) 
(SYSVARS.SV) 

( SYSMAST.SV ) 

( SYSMACRO.SV ) 
( FRAMEV AR.SV ) 

( NUMREG.VR ) 

( POSREG.VR ) 
(PALREG.VR) 

/ (I/O) / (I/O) ( DIOCFGSV .IP) 
( *.DF) 

H /

H 

1 

2 FCTN
3 2 SAVE” (2 )

4

5 F4, CONTINUE
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1 

2 FCTN
3 2 SAVE” (2 )

4 

5 F4, CONTINUE
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5
DI 

(MC:) F-ROM FRA
FRA. 

1 99 2

FRA:

Maximum number of versions ”( )

FRA F-ROM 1
Maximum 

number of versions ”( ) F-ROM

200
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Maximum 

number of versions ”( )

Maximum number of versions ”( )

->8.7.6
all backup ”

(1) Loadable version ”( ) F4(CHOICE) ( )

(2) Loadable version ”( )

(3)
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