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Preface

Thank you for purchasing this high-speed, high-accuracy assembly robot.

Before operating your robot, read this manual carefully to safely get the maximum benefit from your
robot in your assembling operations.

This manual covers the following products

B Robot system configured with the RC7M controller
- Vertical articulated robot V*-G-T series

- Horizontal articulated robot  H=*-G-T series

Important

To ensure operator safety, be sure to read the precautions and instructions in "SAFETY
PRECAUTIONS."



How this book is organized

This book is just one part of the robot documentation set. This book consists of SAFETY
PRECAUTIONS and chapters one and two.

Chapter 1 Circuit Diagrams
Provides address maps for connecting external equipment with the robot system.

Chapter 2 Electric Circuit Diagrams
Provides electric circuit diagrams for connecting external equipment with the robot system.
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Chapter 1 Circuit Diagrams

Chapter 1 Circuit Diagrams

1.1 PLC Circuit Connection Diagrams

Line controller

___________________

FL-net

Robot controller

PC10P Engine board
EX000 P3-L000 | _| 1024 points
(0] (0)
EX-2FF P3-L3FF ,
EY-300 P3L400| |1024 points L signal
0 (0]
EYBFF P3-L7FF
P1-R001 P3-R000| | 762 points
to to
P1-205F P3-R2FF % sianal
P1-R00 P3-R300| | 128 points signa
(o] (0]
P1-R43F P3-R37F
X000 | Y040
to to
X03F | YO7F
FL-net
FL remote
1/0 board
X-10A3  X-RSV




1.2 FL Remote I/O Assignment

Input Output
X00 Y40 .
Operation panel
X01 Y41
X02 Operation panel Y42
X03 Safety unit Y43
X04 Y44
X05 Y45
X06 Y46
X07 Y47
X08 Y48
X09 Y49
X0A Y4A
X0B Y4B
X0C Y4C
X0D Y4D
XO0E Y4E
XOF Y4F
X10 Y50
X11 Y51
X12 Y52
X13 Y53
X14 Y54
X15 Y55
X16 Y56
X17 Robot unit Y57 Robot unit
X18 (CN22:X-10A3) Y58 (CN22:X-10A3)
X19 Y59
X1A Y5A
X1B Y5B
Xl1C Ys5C
X1D Y5D
X1E YSE
XI1F Y5F
X20 Y60
X21 Y61
X22 Y62
X23 Not used. Y63 Not used.
Reserved. Reserved.
X24 (CN23:X-RSV) Yo4 (CN23:X-RSV)
X25 Y65
X26 Y66
X217 Y67




Chapter 1 Circuit Diagrams

1.3 PC10P < Robot

1.3.1 Address map

The hatched areas are reserved (not used).
For details of assignments, refer to the tables on the following pages.

PC10P-PCI (P3-L***) <~ Robot

P3-L000 L.200 Robot 1 L300 | paek vacancy/0
Robot 1 L20F | signal for tool L30F | Status signal
user signal L210 Robot 2 L310
LO3F 121F | signal for tool Common
Lo40 L220 Robot 3 system signal
Robot 2 L22F | signal for tool L32F
user signal L230 Robot 4 L330 Parameter
LO7F 1.23F | signal for tool L33F
L080 L2401 Robot 5 L340
Robot 3 L24F | signal for tool
user signal L250 Robot 6
LOBF L25F | signal for tool
ROC0 L260| " Robot 7
Robot 4 L26F | signal for tool
user signal L270 Robot 8
LOFF L27F | signal for tool Robot 1 to 8
I/F panel
L100 L280
Robot 1/2 )
system signal
Robot 5 LogF | system signal y g
user signal 1290 Robot 3/4
LI13F LooF | System signal
H140 L2A0 | Robot 5/6
Robot 6 L2AF | system signal
user signal L2B0 Robot 7/8
L17F L2BF | System signal L3BF
H180 L2C01 Task 172 L3C0
Robot 7 Lock | Status signal
user signal L2D0 Task 3/4
L1BF Lopr | Status signal Common
L1CO L2E0 I/F panel
Task 5/6 :
system signal
Robot 8 LopF | Status signal y 9
user signal L2F0 Task 7/8
L1FF LoFF | Status signal L3FF




1.3.2 Assignment tables
P3-L00 () P3-L01 () P3-L02 () P3-L03 () P3-L28 () P3-L2C () |P3-L2D ()
R1 User R1 User R1 User R1 User R1 Task 1,2 Task 3,4
System System
0 Ol 017 033 049 Servo ON
02 O18 034 050 Robot home RPS mode RPS mode
1 position
(Home position 1)
03 o19 035 051 Return to home
2 position valid area
(Home position 2)
3 04 020 036 052 (Home position 3)
4 05 021 037 053 (Home position 4)
06 022 038 054
5
o7 023 039 055
6
08 024 040 056
7
09 025 041 057
8
9 o10 026 042 058 RPS mode RPS mode
Ol11 027 043 059
A
012 028 044 060
B
013 029 045 061
C
014 030 046 062
D
o15 031 047 063
E
016 032 0438 064
F Operation
completion
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P3-L2E () P3-L2F () P3-L30 () P3-L31 () P3-L32 () P3-L33 () P3-L34 ()
Task 5,6 Task 7,8 Task 0 Common Common parameter I/F panel
System System System R1 (%)
Material
handling
Running at Teach mode |Auto (SS) R1
normal speed Tool 1 select
RPS mode RPS mode RPS mode Play mode Individual (SS) |Servo off at R1
hold (signal  |Tool 2 select
off)
JUMP-ST Teach (SS) R1
Tool 3 select
RPS-ST Stationary state |Start (PB) R1
Tool 4 select
Waiting for I |Cycle start on |Stop (PB)
Program Master on Master on (PB)
existing
Holding Holding Teach
preparation
(PB)
Error Error reset
Remote (SS) |P.P Clamp 1 select
Emergency
stopping
RPS mode RPS mode Input of robot Clamp 2 select
external
emergency
stop
Teach (SS) Robot safety Clamp 3 select
stop
Teaching plug Clamp 4 select
on
Teach OK Adsorption 1
select
Adsorption 2
select
Battery alarm Operation
completion set
Always on Watchdog Operation
completion
reset

(*) An assignment example.




P3-L3C ()
I/F panel
common

P3-L3D ()
I/F panel
common

P3-L3E ()
I/F panel
common

P3-L3F ()
I/F panel
common

Hold release
(PB)

Error reset
(PB)

Buzzer stop
(PB)

All robot
operation
completion set

All robot
operation
completion
reset

Advance (PB)

Return (PB)




1.4 PC10P — Robot
Address Map

The hatched areas are reserved (not used).
For details of assignments, refer to the tables on the following pages.

1.4.1

PC10P-PCI (P3-L***) —> Robot

P3-L400

L43F
L440

L47F
L480

L4BF
L4CO0

LAFF
L500

L53F
L540

L57F
L580

L5BF
L5CO0

L5FF

Robot 1
user signal

Robot 2
user signal

Robot 3
user signal

Robot 4
user signal

Robot 5
user signal

Robot 6
user signal

Robot 7
user signal

Robot 8
user signal

L600

L60F
L610

L61F
L620

L62F
L630

L63F
L640

L64F
L650

L65F
L660

L66F
L670

L67F
L680

L68F
L690

L69F
L6AO

L6AF
L6B0O

L6BF
L6CO

L6CF
L6D0

L6DF
L6EO

L6EF
L6F0

L6FF

Robot 1/2
signal for tool

Robot 3/4
signal for tool

Robot 5/6
signal for tool

Robot 7/8
signal for tool

Robot 1/2
system signal

Robot 3/4
system signal

Robot 5/6
system signal

Robot 7/8
system signal

Task 1
system signal

Task 2
system signal

Task 3
system signal

Task 4
system signal

Task 5
system signal

Task 6
system signal

Task 7
system signal

Task 8
system signal

Chapter 1

L700

L70F
L710

L71F
L720

L73F
L740

L74F
L750

L75F
L760

L76F
L770

L77F
L780

L7FF

Task vacancy/0
status signal

Common
system signal

P1
common
I/F panel

Robot 1/2

Robot 3/4

Robot 5/6

Robot 7/8

P2

Circuit Diagrams




1.4.2 Assignment tables
P3-L40 () |P3-L41 () |P3-L42() |P3-L43() |P3-L70() |P3-L71() [P3-L72()
R1 user R1 user R1 user R1 user Task O common I/F panel
system
11 117 133 149 Second start |Error reset Robot home
0 position
12 118 134 150 External cycle [Buzzer
1 start
I3 119 135 I51 External hold |Auto select
2 release
14 120 136 132 First start Individual
3 select
I5 121 137 153 Home Robot normal |Teach select
4 position return
(JUMP-OFF)
16 122 138 154 Second start  |Speed
5 (JUMP-ON) |regulation
command
17 123 139 155 Program reset |Servo TOYOPUC
6 temporally RUN (Lamp)
stop (slow
down stop)
- 18 124 140 156 RPS-ON Watchdog
19 125 141 157 RPS 1 PCI bus

8 Home communicating

position (Lamp)
110 126 142 158 RPS 2 Robot-

9 Return to TOYOPUC
home position communicating
valid area (Lamp)

111 127 143 159 RPS 4 FL-net

A Process communicating
individual (Lamp)
mode

112 128 144 160 RPS 8 Line controller

B Durable mode communicating

on (Lamp)
113 129 145 161 RPS 16

C Verification

run
114 130 146 162 RPS 32
Robot
D synchronous
command
115 131 147 163 RPS 64
E Second start
116 132 148 164 RPS 128
F First start
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P3-L73 () P3-L74 () P3-L78 ()
I/F panel R1/2 I/F panel
R1 (%)
Master on R1 Clamp end 1
(Lamp) Servo ON (Lamp)
(Lamp)
Auto R1 Unclamp end 1
(Lamp) Connection (Lamp)
cutting off
(Lamp)
Auto running  |R1 Clamp end 2
(Lamp) Return to (Lamp)
home position
valid (Lamp)
All robot home |R1 Unclamp end 2
position Home position |(Lamp)
(Lamp) (Lamp)
All robot R1 Clamp end 3
operation Completed (Lamp)
completion (Lamp)
(Lamp)
Teaching Unclamp end 3
(Lamp) (Lamp)
All robot servo |R1 Clamp end 4
ON Error (Lamp)
(Lamp) (Lamp)
Emergency Unclamp end 4
stopping (Lamp)
(Lamp)
Hold Work check 1
(Lamp) (Lamp)
Warning Work check 2
(Lamp) (Lamp)
Error Work check 3
(Lamp) (Lamp)
Wire break, Work check 4
earth fault (Lamp)
(Lamp)
TP emergency Adsorption 1
stop check
(Lamp)
Line controller Adsorption 2
emergency stop check
(Lamp)
Line controller
safety stop
(Lamp)
Line controller
teach OK
(Lamp)

(*) An assignment example.



1.5 PC10P-PCI <« Robot
1.5.1 Address Map

The hatched areas are reserved (not used).
For details of assignments, refer to the tables on the following pages.

PC10P-PCI (P3R***) <— Robot

ROOD R2001 Task 1
Robot 1 rR20p | Status signal
status signal R210 Task 2
RO3F R21F | status signal
RO40 R2201 Task 3
Robot 2 R22F | Status signal
status signal R230 Tecli
RO7F R23F | status signal
RO%0 R240\ Task 5
Robot 3 R24f | Status signal
status signal R250 Task 6
ROBF R25F | status signal
ROCO R2601 Task 7
Robot 4 R26E | Status signal
status signal R270 Task 8
ROFF R27F | Status signal
RIOO R280| Task 0
Robot 5 RogF | status signal
status signal R290
R13F
R140
Robot 6
status signal
R17F
RISO Common
Robot 7 system signal
status signal
RI1BF
R1CO
Robot 8
status signal
RIFF R2FF

10



1.5.2 Assignment tables
Robot Status Signal

Chapter 1 Circuit Diagrams

R1 ROO () RO1 ()
0 Ist-axis present value (Long) [pulse] 9th-axis present value (Long) (Unsupported)
1 Ist-axis present value (Long) 9th-axis present value (Long) (Unsupported)
2 2nd-axis present value (Long) [pulse] (Reserved by the system)
3 2nd-axis present value (Long) (Reserved by the system)
4 3rd-axis present value (Long) [pulse] (Reserved by the system)
5 3rd-axis present value (Long) (Reserved by the system)
6 4th-axis present value (Long) [pulse] (Reserved by the system)
7 4th-axis present value (Long) (Reserved by the system)
8 Sth-axis present value (Long) [pulse] X-axis in Cartesian coordinates (Long) [* 100 mm]
9 Sth-axis present value (Long) X-axis in Cartesian coordinates (Long)
A 6th-axis present value (Long) [pulse] Y-axis in Cartesian coordinates (Long) [* 100 mm]
B 6th-axis present value (Long) Y-axis in Cartesian coordinates (Long)
C 7th-axis present value (Long) (Unsupported) Z-axis in Cartesian coordinates (Long) [* 100 mm]
D 7th-axis present value (Long) (Unsupported) Z-axis in Cartesian coordinates (Long)
E 8th-axis present value (Long) (Unsupported) (Reserved by the system)
F 8th-axis present value (Long) (Unsupported) (Reserved by the system)
Task Status Signal
R28() (TO
Address |Upper Lower Remarks
0 Select robot (BIT) Unit number (BCD) Only 8th-bit is ON
1 Synchronous robot (BIT) | Synchronous task (BIT) | All OFF
2 Select program number (BCD) Program number called by RPS
3 Select step number (BCD) Step number of selected program
4 Executive program number (BCD) Program number of selected program
5 Executive step number (BCD) Step number of executed program
6 SEMPH priority SEMPH number (Not used.)
7 (Vacancy) (Vacancy)
8 Comment 2 Comment 1 (Not used.)
9 Comment 4 Comment 3 (Not used.)
A Comment 6 Comment 5 (Not used.)
B Comment 8 Comment 7 (Not used.)
C Comment 10 Comment 9 (Not used.)
D Comment 12 Comment 11 (Not used.)
E Comment 14 Comment 13 (Not used.)
F Comment 16 Comment 15 (Not used.)




Common

R29 () R2A () R2B () R2C () R2D () |R2E() |R2F ()

0 |Alarm code*! ?c:;nrﬁem 2 |1 E;rrg:nent 2 |1 I;gfli;?egst 2 |1
1 |Subdatal Comment 4 3 |Comment 4 3 |Comment 4 3 gcﬁft use
2 |Subdata2 Comment 6 5 |Comment 6 5 |Comment 6 5
3 | Sub data type Comment 8 7 |Comment 8 7 |Comment 8 7
4 | Error code*2 Comment 10 | 9 |Comment 10 | 9 |Comment 10| 9
5 |Subdatal Comment 12 | 11 |Comment 12 | 11 |Comment 12 | 11
6 |Subdata?2 Comment 14 | 13 |Comment 14 | 13 |Comment 14 | 13
7 | Sub data type Comment 16 | 15 |Comment 16 | 15 |Comment 16 | 15
8 |Message code Comment 18 | 17 |Comment 18 | 17 |Comment 18 | 17
9 |Error*3 Comment 20 | 19 |Comment 20 | 19 |Comment 20 | 19
A | Waming*4 Comment 22 | 21 |Comment22 | 21 |Comment22 | 21
B Comment 24 | 23 |Comment 24 | 23 |Comment 24 | 23
Cc Comment 26 | 25 |Comment 26 | 25 |Comment 26 | 25
D Comment 28 | 27 |Comment 28 | 27 |Comment 28 | 27
E Comment 30 | 29 |Comment 30 | 29 |Comment 30 | 29
F Comment 32 | 31 |Comment 32 | 31 |Comment32 | 31

*1 R290 Error Level 2 or higher. 4-digit hex. code

*2  R294 Error Level 1 or lower. 4-digit hex. code

*3  R299 2nd bit only available. PLC WD error (Play mode)

*4 R29A 2nd bit only available. PLC WD error (Teach mode)

12
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1.6 PC10P-PCI — Robot
1.6.1 Address Map

PC10P-PCI (P3R***) — Robot

R300
Common
system
signal
R33F
R340
Robot 110 8
system
signal
R37F

13



1.6.2 Assignment tables
R30 () R31 () R32 () R33 ()
0 |Standard watch, year/month Alarm code (BIN)
1 |Standard watch, day/hour Alarm sub code (BIT)
2 |Standard watch, minute/second |System message code (BIN)
3 |Standard watch, vacancy/day ?glsfl?)m message sub code
4 ?(;a&(tl)a rd watch write flag User message code (BIN)
5 User message sub code (BIT)
6 Task status (BIT)
7 |TO interlock Alarm, message request (BIT)
8 I/F version (BIN)
9
A
B
C
D
E
F

Exclusive robot

R34 () R1/R2

Data 1

Data 2

Data 3

Data 4

MM O OQO|W|>|o|lo|N|loja|dh|lw ([N~

14




1.7 Application Signal Table

Chapter 1 Circuit Diagrams

1.71 P15 P2

EM Name EM Name EM Name EM Name
0000 |R1 hold release 0010 0020 0030

0001 |R1 home position | 0011 0021 0031

0002 |R1 servo on 0012 0022 0032

0003 |R1 effective 0013 0023 0033

0004 SJtﬂCr?;g?fC“O” 0014 0024 0034

0005 0015 0025 0035

0006 0016 0026 0036

0007 0017 0027 0037

0008 0018 0028 0038

0009 0019 0029 0039
000A 001A 002A 003A
00oB 001B 002B 003B
0oocC 001C 002C 003C
000D 001D 002D 003D
000E 001E 002E 003E

000F 001F 002F 003F

EM Name EM Name

0080 |Master on 0090 |Hold release from line controller

0081 |Play mode 0091 |TO_hold release

0082 |Teaching mode 0092

0083 |Cycle starting on (Driving.) 0093

0084 |Event monitor running 0094

0085 0095

0086 |All robot_completion of tip exchange 0096

0087 |All robot_error reset 0097

0088 |All robot_servo on 0098 Igr_r;/ézlc(i)iﬂtg operation process_program is
0089 |All robot_home position 0099 l’;)r_rir;%n:)itposmon return process_program is
008A 009A th_hp exchange process_program is carried
008B 009B 'FI)'? o_gr?abrgtis ngriitie%nglrjt jig cleaning process_
008C 009C
008D |All robot_robot operations 009D

008E |All robot_auto-running mode 009E

008F |All robot_individual mode of operations 009F

15




1.7.2 Pl < P2
EM Name EM Name EM Name EM Name
0100 0110 0120 0130
0101 0111 0121 0131
0102 0112 0122 0132
0103 0113 0123 0133
0104 0114 0124 0134
0105 0115 0125 0135
0106 0116 0126 0136
0107 0117 0127 0137
0108 0118 0128 0138
0109 0119 0129 0139
010A 011A 012A 013A
010B 011B 012B 013B
010C 011C 012C 013C
010D 011D 012D 013D
010E 011E 012E 013E
010F 011F 012F 013F
EM Name
0180 |Equipment normal
0181 |Air pressure declline
0182
0183
0184
0185
0186
0187
0188
0189
018A
018B
018C
018D
018E
018F

16




1.8 FL-net Relay Link
Address Map

One module occupies 128 areas. Up to ten modules can be configured.

1.8.1

EY000

EY2FF
EX300

EX37F
EX380

EX3FF
EX400

EX47F
EX480

EXA4FF

EX780

EXT7FF

Line controller

Line controller

EY000

Module 1

Line controller

EY000

Module 2

Chapter 1
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Line controller

EY000

Module 10

Line controller

The address space for line controller is EYO00-EY2FF.
The address space for module 1 is EX300-EX37F.

17

- > - ——P| - > P> -
Robot Robot Robot Robot
EY2FF EY2FF EY2FF
EX300 EX300 EX300
M1 M1 M1 M1
“«— ] <« | E— <« P <«
Line controller EX37F Line controller EX37F Line controller EX37F Line controller
M2 EX380 M2 EX380 M2 EX380 M2
- <« - - = > > -
Line controller EX3FF Line controller EX3FF Line controller EX3FF Line controller
EX400 EX400 EX400
M3 M3 M3 M3
« -« - -« - > -
Line controller EX47F Line controller EX47F Line controller EX47F Line controller
EX480 EX480 EX480
M4 M4 M4 M4
“«— — <« — <« » <«
Line controller EXAFF Line controller EX4FF Line controller EX4FF Line controller
EX780 EX780 EX780
M10 M10 M10 M10
“«— ¢ <« ¢ <« < <«
Line controller Line controller Line controller Line controller
EX7FF EX7FF EX7FF




1.8.2

Line Controller - Robot

(1) Assignment map

The hatched areas are not used in this robot system.

EX Application EX Application EX Application
000 080 |All welding robots common 100 |Welding robots common
Robot 1to 8 L
to Home position to |Hold release, to |Jiginterlock
007 P 087 |Completion reset, etc. 107 |17 to 124
008 088 |Exclusive robot 1,2 108 |Welding robots common
to Egg%t got(s)it1ic?n to |Hold release, to |Jiginterlock
00F P 08F |Completion reset, etc. 10F {125 to 132
010 090 |Exclusive robot 3,4 110 |Welding robots common
to |Fopot 1710 24 to |Hold release, to |(Extended jig interlock:
017 P 097 |Completion reset, etc. 117 |Disabled)
018 098 |Exclusive robot 5,6 118 |Welding robots common
to 3000125 0 82 to |Hold release, to |(Extended jig interlock:
01F P 09F |Completion reset, etc. 11F |Disabled)
020 All welding robots 0AO |Exclusive robot 7,8 120
to Common %ehiclet o to |Hold release, to |(Disabled)
027 yp 0A7 |Completion reset, etc. 127
028 0A8 |Exclusive robot 9,10 128
to |(Disabled) to |Hold release, to |(Disabled)
02F OAF |Completion reset, etc. 12F
030 |Exclusive robot 1 0BO |Spot welding use 130
to |Vehicle type (material to |Drainage and water stop to |(Disabled)
037 |handling) 0B7 |command for spot welding 137
038 |Exclusive robot 2 0B8 o 138
to |Vehicle type (material to[divicual mode to |(Disabled)
03F |handling) OBF 13F
040 |Exclusive robot 3 0CO |Special purpose signal, 140 |Exclusive robot 1
to |Vehicle type (material to |Tip grinding directions, to |Jig interlock
047 |handling) 0C7 |Welding robot 1 to 8 147 |17 to 124
048 |Exclusive robot 4 0C8 |Special purpose signal 148 |Exclusive robot 1
to [Vehicle type (material to |Tip grinding directions, to |Jig interlock
04F |handling) OCF |Welding robot 9 to 16 14F [1251t0 132
050 |Exclusive robot 5 0DO |[Special purpose signal, 150 |Exclusive robot 1
to [Vehicle type (material to |Tip grinding directions, to |Jiginterlock
057 |handling) 0D7 |Welding robot 17 to 24 157 |Nto 18
058 |Exclusive robot 6 0D8 |[Special purpose signal, 158 |Exclusive robot 1
to |Vehicle type (material to |Tip grinding directions, to |Jig interlock
05F |handling) ODF |Welding robot 25 to 32 15F |(I9to 116
060 |Exclusive robot 7 OEO |Special purpose signal, 160 |Exclusive robot 1
to |Vehicle type (material to |Step up reset, to |Jig interlock
067 |handling) OE7 |Welding robot 1 to 8 167 |17 to 124
068 |Exclusive robot 8 OE8 |Special purpose signal, 168 |Exclusive robot 1
to |Vehicle type (material to |Step up reset, to |Jig interlock
06F |handling) OEF |Welding robot 9 to 16 16F |[1251t0 132
070 |Exclusive robot 9 OFO0 |Special purpose signal, 170 |Exclusive robot 1
to [Vehicle type (material to |Step up reset, to |Jig interlock
077 |handling) OF7 |Welding robot 17 to 24 177 |1 to 18
078 |Exclusive robot 10 OF8 |Special purpose signal, 178 |Exclusive robot 1
to [Vehicle type (S robot to |Step up reset, to |Jiginterlock
07F |location) OFF |Welding robot 25 to 32 17F (I9to 116
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Chapter 1 Circuit Diagrams

EY Application EY Application EY Application
180 |Exclusive robot 3 200 |Exclusive robot 7 280 .

to |Jig interlock to |Jig interlock to (18t(l)o§atlon) Gl e
187 |17 to 124 207 (17 to 124 287

188 |Exclusive robot 3 208 |Exclusive robot 7 288 .

to |Jig interlock to |Jig interlock to gSt(I)o::gtlon) Gl ERmEn
18F |125 to 132 20F |125to 132 28F

190 |Exclusive robot 3 210 |Exclusive robot 7 290 .

to |Jig interlock to |Jig interlock to (187 It%cgilon) Gl @iz
197 (1 to I8 217 |1 to 18 297

198 |Exclusive robot 3 218 |Exclusive robot 7 298 .

to |Jig interlock to |Jig interlock to (2% It%cggon) Gl @iz
19F (19 to 116 21F |I9to 116 29F

1A0 |Exclusive robot 4 220 |Exclusive robot 8 2A0 .

to |Jig interlock to |Jig interlock to (18t(l)080at|on) Uingfeirifo @ormind
1A7 (117 to 124 227 |17 to 124 2A7

1A8 |Exclusive robot 4 228 |Exclusive robot 8 2A8 .

to |Jig interlock to |Jig interlock to (gSt(I)o;‘.gtlon) BinE R Comineie
1AF [125 to 132 22F |125to0 132 2AF

1B0 Equuswe robot 4 230 Exclusive robot 8 280 (S location) Unclamp command
to |Jig interlock to (Disabled) to 17 to 24

1B7 (117 to 124 237 2B7

188 Exc]uswe robot 4 238 Exclusive robot 8 2B8 (S location) Unclamp command
to |Jig interlock to (Disabled) to 25 to 32
1BF |125 to 132 23F 2BF

1CO0 |Exclusive robot 5 240 |Exclusive robot 9 2C0

to |Jig interlock to |Jig interlock to |Exclusive robot 1 data 3

1C7 |17 to 124 247 |17 to 124 2C7

1C8 |Exclusive robot 5 248 |Exclusive robot 9 2C8

to |Jig interlock to |Jig interlock to |Exclusive robot 1 data 4
1CF (125 to 132 24F |125t0 132 2CF

1D0 |Exclusive robot 5 250 |Exclusive robot 9 2D0

to |Jig interlock to |Jig interlock to |Exclusive robot 2 data 3

1D7 |1 to I8 257 [N to 18 2D7

1D8 |Exclusive robot 5 258 |Exclusive robot 9 2D8

to |Jig interlock to |Jig interlock to |Exclusive robot 2 data 4
1DF |19 to 116 25F |19to 116 2DF

1EO0 |Exclusive robot 6 260 |Exclusive robot 10 2EO

to |Jig interlock to |Jig interlock to |Exclusive robot 3 data 3

1E7 (117 to 124 267 |17 to 124 2E7

1E8 |Exclusive robot 6 268 |Exclusive robot 10 2E8

to |Jig interlock to |Jig interlock to |Exclusive robot 3 data 4

1EF |125 to 132 26F |125t0 132 2EF

1FO0 |Exclusive robot 6 270 |Exclusive robot 10 2F0

to |Jig interlock to |Jig interlock to |Exclusive robot 4 data 3

1F7 |11 to 18 277 [N to 18 2F7

1F8 |Exclusive robot 6 278 |Exclusive robot 10 2F8

to |Jig interlock to |Jig interlock to |Exclusive robot 4 data 4

1FF ({19 to 116 27F |19to 116 2FF
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Address tables

EX Name EX Name EX Name EX Name

000 Robp_t 1 home 020 |Vehicle type BCD1 040 Exc]uswe robot 3 060 Exc_luswe robot 7
position vehicle type 1 vehicle type 1

001 Robqt 2 home 021 |Vehicle type BCD2 041 Exc]uswe robot 3 061 Exc!uswe robot 7
position vehicle type 2 vehicle type 2

002 Robp_ot 3 home 022 |Vehicle type BCD4 042 Exc]uswe robot 3 062 Exc_luswe robot 7
position vehicle type 4 vehicle type 4

003 Ropqt 4 home 023 |Vehicle type BCD8 043 Exc]uswe robot 3 063 Exc!uswe robot 7
position vehicle type 8 vehicle type 8

004 Robp_ot 5 home 024 |Vehicle type BCD10 | 044 Exc]uswe robot 3 064 Exc_luswe robot 7
position vehicle type 10 vehicle type 10
Robot 6 home . Exclusive robot 3 Exclusive robot 7

005 position 025 |Vehicle type BCD20 | 045 vehicle type 20 065 vehicle type 20
Robot 7 home . Exclusive robot 3 Exclusive robot 7

006 position 026 |Vehicle type BCD40 | 046 vehicle type 40 066 vehicle type 40
Robot 8 home . Exclusive robot 3 Exclusive robot 7

007 position 027 |Vehicle type BCD80 | 047 vehicle type 80 067 vehicle type 80

008 Ropqt 9 home 028 |(Disabled) 048 Exc]uswe robot 4 068 Exc!uswe robot 8
position vehicle type 1 vehicle type 1

009 Robp_ot 10 home 029 |(Disabled) 049 Exc]uswe robot 4 069 Exc_luswe robot 8
position vehicle type 2 vehicle type 2

00A Ropqt 11 home 02A |(Disabled) 04A Exc]uswe robot 4 06A Exc!uswe robot 8
position vehicle type 4 vehicle type 4

00B Robqt 12 home 02B |(Disabled) 04B Exc]uswe robot 4 06B Exc!uswe robot 8
position vehicle type 8 vehicle type 8

00C Ropqt 13 home 02C |(Disabled) 04C Exc]uswe robot 4 06C Exc_luswe robot 8
position vehicle type 10 vehicle type 10

00D Robqt 14 home 02D |(Disabled) 04D Exc]uswe robot 4 06D Exc!uswe robot 8
position vehicle type 20 vehicle type 20

00E Robp_ot 15 home 02E |(Disabled) 04E Exc]uswe robot 4 06E Exc!uswe robot 8
position vehicle type 40 vehicle type 40

00F Robot 16 home 02F |(Disabled) 04F Exclusive robot 4 06F Exclusive robot 8
position vehicle type 80 vehicle type 80

010 Ropqt 17 home 030 Exc_luswe robot 1 050 Exc]uswe robot 5 070 Exc_luswe robot 9
position vehicle type 1 vehicle type 1 vehicle type 1

011 Ropqt 18 home 031 Exc_luswe robot 1 051 Exc]uswe robot 5 071 Exc_luswe robot 9
position vehicle type 2 vehicle type 2 vehicle type 2

012 Ropqt 19 home 032 Exc!uswe robot 1 052 Exc]uswe robot 5 072 Exc!uswe robot 9
position vehicle type 4 vehicle type 4 vehicle type 4

013 Robp_ot 20 home 033 Exc_luswe robot 1 053 Exc]uswe robot 5 073 Exc_luswe robot 9
position vehicle type 8 vehicle type 8 vehicle type 8

014 Ropqt 21 home 034 Exc!uswe robot 1 054 Exc]uswe robot 5 074 Exc!uswe robot 9
position vehicle type 10 vehicle type 10 vehicle type 10
Robot 22 home Exclusive robot 1 Exclusive robot 5 Exclusive robot 9

015 position 035 vehicle type 20 055 vehicle type 20 075 vehicle type 20
Robot 23 home Exclusive robot 1 Exclusive robot 5 Exclusive robot 9

016 position 036 vehicle type 40 056 vehicle type 40 076 vehicle type 40
Robot 24 home Exclusive robot 1 Exclusive robot 5 Exclusive robot 9

017 position 037 vehicle type 80 057 vehicle type 80 077 vehicle type 80

018 Robp_ot 25 home 038 Exc_luswe robot 2 058 Exc]uswe robot 6 078 Exc_luswe robot 10
position vehicle type 1 vehicle type 1 vehicle type 1

019 Ropqt 26 home 039 Exc!uswe robot 2 059 Exc]uswe robot 6 079 Exc!uswe robot 10
position vehicle type 2 vehicle type 2 vehicle type 2

01A Robp_ot 27 home 03A Exc_luswe robot 2 05A Exc]uswe robot 6 07A Exc!uswe robot 10
position vehicle type 4 vehicle type 4 vehicle type 4

01B Ropqt 28 home 03B Exc_luswe robot 2 058 Exc]uswe robot 6 07B Exc!uswe robot 10
position vehicle type 8 vehicle type 8 vehicle type 8

01C Robqt 29 home 03C Exc!uswe robot 2 05C Exc]uswe robot 6 07C Exc!uswe robot 10
position vehicle type 10 vehicle type 10 vehicle type 10
Robot 30 home Exclusive robot 2 Exclusive robot 6 Exclusive robot 10

01D position 03D vehicle type 20 05D vehicle type 20 07D vehicle type 20
Robot 31 home Exclusive robot 2 Exclusive robot 6 Exclusive robot 10

01E position 03E vehicle type 40 05E vehicle type 40 O7E vehicle type 40
Robot 32 home Exclusive robot 2 Exclusive robot 6 Exclusive robot 10

01F position O3F vehicle type 80 OSF vehicle type 80 07F vehicle type 80
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Chapter 1

Circuit Diagrams

EX Name EX Name EX Name EX Name
080 |Hold release 0AQ |EXclusive robot 7 0EO |Step up reset 1 100 |Jig interlock 117
hold release
og1 |Operation completion | 54 |Exclusive robot 7 OE1 |Stepupreset2 | 101 |Jig interlock 118
reset completion reset
082 |First start 0A2 |Exclusive robot 7 OE2 |Step upreset3 | 102 Jig interlock 119
first start
083 |Second start 0A3 |Exclusive robot7 OE3 |Stepupreset4 | 103 |Jig interlock 120
second start
084 |(Disabled) 0A4 |BXclusive robot 8 OE4 |Step up reset5 | 104 [Jig interlock 121
hold release
085 |(Disabled) 0A5 |EXxclusive robot 8 OE5 |Step upreset6 | 105 |Jig interlock 122
completion reset
086 |(Disabled) oAe |EXClusive robot 8 OE6 [Step upreset7 | 106 [Jig interlock 123
first start
087 |(Disabled) 0A7 |EXxclusive robot 8 OE7 |Stepupreset8 | 107 |Jig interlock 124
second start
ogg |FXClusive robot 1 0Ag |EXclusive robot 9 OE8 |Step upreset9 | 108 |Jig interlock 125
hold release hold release
0gg |E*clusive robot 1 0Ag |EXclusive robot 9 OE9 |Step up reset 10 | 109 Jig interlock 126
completion reset completion reset
Exclusive robot 1 Exclusive robot 9 -
08A first start 0AA first start OEA |Step up reset 11 10A |Jig interlock 127
0gp |Exclusive robot 1 0AB |Exclusive robot 9 OEB |Step up reset 12 | 10B |Jig interlock 128
second start second start
osc |Exclusive robot 2 0Ac |Exclusiverobot 10| e Igten o reset 13 | 10C |Jig interlock 129
hold release hold release
ogp |EXclusive robot 2 0AD |EXClusive robot 10 | nepy Iier o reset 14 | 10D |Jig interlock 130
completion reset completion reset
Exclusive robot 2 Exclusive robot 10 I
08E first start O0AE first start OEE |Step up reset 15 10E |Jig interlock 131
ogF |EXclusive robot 2 OAF |Exclusive robot 10| oer Igier 1 reset 16 | 10F |Jig interlock 132
second start second start
Exclusive robot 3 . L
090 hold release 0BO |(Drainage command) | OF0 |Step up reset 17 110 |(Expansion interlock)
091 Exclusw_e robot 3 0B1 |(Water stop command)| OF1 |Step up reset 18 111 |(Expansion interlock)
completion reset
Exclusive robot 3 L
092 first start 0B2 OF2 |Step up reset 19 112 |(Expansion interlock)
Exclusive robot 3 .
093 second start 0B3 OF3 |Step up reset 20 113 |(Expansion interlock)
094 Exclusive robot 4 0B4 OF4 |(Step up reset 21 114 |(Expansion interlock)
hold release
095 Excluswg robot 4 0B5 OF5 |Step up reset 22 115 |(Expansion interlock)
completion reset
Exclusive robot 4 L
096 first start 0B6 OF6 |Step up reset 23 116 |(Expansion interlock)
097 Exclusive robot 4 0B7 fjlg cleqnlng OF7 |Step up reset 24 117 |(Expansion interlock)
second start impossible
0gg |EXclusive robot 5 oBg |Viththe generaltip | rg |sier yp reset 25 | 118 |(Expansion interlock)
hold release exchange
099 Exclu3|\{e robot 5 0B9 General completion of OF9 |[Step up reset 26 119 |(Expansion interlock)
completion reset tip exchange
09A Excluswe robot 5 0BA .T'p exc_hange OFA [Step up reset 27 11A |(Expansion interlock)
first start impossible
09B Exclusive robot 5 0BB Dlre:gtlons for a home OFB |Step up reset 28 11B |(Expansion interlock)
second start position return
09C Exclusive robot 6 0BC |Robot synchronous OFC |Step up reset 29 11C |(Expansion interlock)
hold release
09D Exclusw_e robot 6 0BD |Error reset OFD |Step up reset 30 11D |(Expansion interlock)
completion reset
09E Er);(t:lgtse;\r/te robot 6 OBE [Line individual mode OFE |Step up reset 31 11E |(Expansion interlock)
09F Exclusive robot 6 OBF |Durable mode on OFF |[Step up reset 32 11F |(Expansion interlock)

second start

* Signals EX0BO to OBF are shared with exclusive robots.
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EX Name EX Name EX Name EX Name

120 (@satiec
Tl
122 |50
120 (Oied)
124 |O5a0
125 (Oeied)
120 [Oa0E0
127 [(Oeied)
120 (Oeied)
120 5200
2
)
e
120 Osa00
e
ol
131 (Osaiec
132 (Dsaiec
133 |Dsabieg
134 (Osaiec
135 (Dsatiec
135 (Disaiec
157 |Orsabea
138 |Dsabie0
139 (Oisaiec
134 |(Datied
135 |Oisablea
120 |Osabia
130 |Osabla
132 |Oisabea
137 |osabieg
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Chapter 1

Circuit Diagrams

EX Name EX Name EX Name EX Name

1ha [EXChE obotd | 1cg [Eichie oholS | 1gq |Eichae hot® | g [Eichane et
tas oo obotd | 10 [Bckanersbols | gy [Eichaneshols | g0y [Exchie obat7
1ho [EXChEobotE | 105 D 00otS | ygs |Eichane hel® | 05 |Eichne et
tho [Bichae bt | 1o [Bclverils | jeg |Eickabe ohal® | 00 [Scive moat7
a7 (B obotd | 1oy [ExchieobolS | gy |Euchane hol® | ooy [Eichine et
thg [EXChSE ot d | 1cp [Excie oS | 1gg |Eichahe obol® | p0g |Eichine et
B e R i e
tan ik obatd | 1cp [Erchahe obatS | e [Sxisie o6e(E | gon [ et 7
tng [Crcisie oot | 1cp [ckauersiols | ieg Eichsie obolS | gop [Bckive oat7
tho [Cidesie obats | 1o [Eucishe obatS | g [Sxusie abelE | ono S et
tap [Fxdusve monts | 1op |Bxchae ool | 1ep [Busve monts | 0p [Exchahe oot
e e i e i el
taF [Bichite bl d | jop |Dichiie holS | fer Eachahe bol® | por |Dichane cbet
1B1 !Exclusive robot 4 1D1 !Exclusive robot 5 1F1 Exclusive robot 6 211 !Exclusive robot 7

interlock 12 interlock 12 interlock 12 interlock 12

1oz [EXCHSE o0otd | 1pp [Eichie oS | ypy |Eichane obel® | 51z |Eichine obet
1o [Crcusve obotd | 1pg [Bckanerbols | 1y [Bichanerhols | g [Exche obat7
B e e e i R i R
1o |Eickahe ohats | 1p; [BcLier®alS | ey |EickaherohalS | 515 |Sive obat7
1o [EXChsle obotd | 1pg |Excise ootS | ypg |Eichane obel® | 51g |Eichine obet
to7 [Bickae obats | oy [Bclier®ols | gpy [Eickabe ohatS | 517 |Schive oeat7
1o [CxcusierdPols | 1pp [Exckshe ohols | 1pg [Exchsherohols | p1g [Exchiye otal?
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EX Name EX Name EX Name EX Name

2on [DiChshe obolS | o [SUIEO® | gap Exchshe obot 10 | ago [ loction) Cla
ron [resie 00 | o1 |Excsierabld | gor |Excsve el 10| g (S joceton) Clame
222 [ " | 202 [ rhot | anp [Eichee 010 | zgp S ot Clame
22 [Cichshe o6olE | o [SLuersbor® | ggq |Excishe obal 10| g9 [ locaton) Cla
A i R Rl e
ros LN IIOIE | gy Eichanehotd | ggs Excishe obol 0| ggs (5 focaton) Gl
2o [Cemie 08| pep |Exchsie abld | g |Exchse ool 10| g (S joceton) Clame
ror LN OtE | pay [Bichanebots | gy Exchsheobol 0| g5y |5 locaton) Giame
2o [Dichshe 060LE | g [SLUEo® | gog |Excishe obal 10 | ggq [ locaton) Cla
220 [Sicae™® | 20 [SORSLEINONT | oo [Eichee 010 | zop S locatom came
ron [Scusie 09018 | gqn B otS | g [Ecusve 000010 | g (S locater) Game
2o [SCLIEIOONE | pqp [Ciise 009 | pon Exclse a0l 10| gop (S jocaton) Clame
220 [Sesie o6otS | aqc [Siduse abetd | ang [Sxusve a6t 10. | gao S locaton) e
oop [Bchaneooot® | pqp [Sxverchols | pop [Bxve ool 10y S lcaton) S
e e e e
rop [Cicishie oHOl8 | aqr [Sickave bol® | por Excishe obal 10 | ggr [ loction) Cla
250 [xckve 0995 | gy [ESREIETS | g7 [Sxcsne o80T T0 | 5 [Slecater camp
251 [Gm T | g5y [Ecimve 00009 | 7y [Bisie siorT0 | [ locate) G
252 [N 00| gy [T | 77, [Bxcsne S50TT0 | [Slecater) Samp
o0 [T | 20 [SORSRENot | ora [Eichee o010 g5y [ locton) Same
200 [SNe 09 | g [T | 77, [Bxcsne s5oTT0 | 4 [Slecater Gamp
2o5 [Cusie PR | g5 |Excsierohold | o7 |Exchverohot 10| g5 (S jocaton) Clame
295 [GMI T | g5 [Fxcisve 00009 | g [Exsie shol 0| 0 | locate) iy
zor oo P00t | g5y [Excisierohotd | gry |Exchverohol 10| pop | joceton) e
zon (S0 | 20 [SORSLE0t | ora [Eicheer®o 10| zop S locaton) came
259 [Eckve 9005 | g [EXSNEITS | g7 [Bxctsne G50TT0 |y [Slecator) camp
2on [SCRTIEENS | oon (St | ava [Cxcueie oot 0 | gop [ ocaten) lame
295 [Frckmve 095 | g5 [Exie 00019 | 7 [Exssie BT 0| 5 [ locater) Gl
zac [Bokanerobot® | poo [Sxhve oS | g7 [chive ool 10 po0 |5 lcaton) S
290 [Frcisue o005 g5p [Extse eBoT9 | e 0| 0 Seetn) oo
2o [SXSIS 000 | o ks T | 7 [Exctsie bt T0 | e [Slecaten lamp
zor (SO | aor [Shelaretetd | are [Crchee o010 | por [ locaton) Same
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Chapter 1

Circuit Diagrams

EX Name EX Name EX Name

2A0 grlﬁr::qzt:]c:jn% Unclamp 20 Egtc;ugive 1robot 1 2E0 Egtc;ugive 1robot 3
2A1 éir::);aa]t:]%n%Unclamp 2C1 E;tcalugivezrobot 1 2E1 E;tcalugivezrobot 3
2AD S)rlr?;ztgzjn:)%Unclamp 2C2 E:tcal‘u:ssive;obot 1 2ED E:tcal‘u:ssive;obot 3
2A3 grlﬁrfqzt:%niUnclamp 23 E;tcalu;iveéobot 1 2E3 E;tcalu;iveéobot 3
oA4 S)rlr?;ztgzjn%Unclamp 2c4 E:tcal‘u:ssive;éobot 1 2E4 E:tcal‘u:ssive;éobot 3
2A5 grlﬁrfqzt:%n%Unclamp 2C5 E;tcal‘ufssivgzrobot 1 2E5 E;tcal‘ufssivgzrobot 3
2A6 éir::);aa]t:]%n;Unclamp 2C6 E;tcalu;ivziobot 1 2E6 E;tcalu;ivziobot 3
oar | oceon) | 7 [Sxciive e5at T | gy [Caciaie et
2A8 grlﬁrfqzt:%ns))Unclamp 28 Egtcalu:ive 1robot 1 2E8 Egtcalu:ive 1robot 3
oA S)rlr?;ztgzjnzgnclamp 2C9 E:f;u;ivezrobot 1 2E9 E:f;u;ivezrobot 3
2AA grlﬁrfqzt:%n%rnclamp 2CA E;tcalu:ive‘lrobot 1 2EA E;tcalu:ive‘lrobot 3
2AB S)rlr?;ztgzjnzgnclamp 2CB Egtcalu:iveéobot 1 2EB Egtcalu:iveéobot 3
anc S focatr) Jnoame | 2 [Exciaie 0ot T g Dot ohet?
2AD éirl]:)rc]:qaat:]%n%fnclamp 2CD E;tcalu:ivzzrobot 1 2ED E;tcalu:ivzzrobot 3
2ne [(Sjocatio) Unca | e |Excaie bt | pee S obor2
oar S focatr) e | ocp [Euciave bl T | g [Excusve et
2B0 grlﬁrfqzt:%n%;lnclamp 2D0 Egtc;ugive 1robot 2 2F0 Egtc;ugive 1robot 4
2B1 Eir:)rza;tac:jn%gnclamp 2D1 E;tcal‘ucssivezrobot 2 2F1 E;tcal‘ucssivezrobot 4
2B2 grlﬁrfqzt:%n%gnclamp 2D2 E;tcalu;ive;obot 2 2F2 E;tcalu;ive;obot 4
2B3 S)rlr?;ztgzjn;gnclamp 2D3 E:tcal‘u:ssivesrobot 2 oF3 E:tcal‘u:ssivesrobot 4
2B4 grlﬁrfqzt:%néklnclamp 2D4 E;tcalu;ive;éobot 2 oF4 E;tcalu;ive;éobot 4
oB5 S)rlr?;ztgzjn;;nclamp 2D5 E;tcalu;ivzzrobot 2 oF5 E;tcalu;ivzzrobot 4
2o |5 ocelen) | i [Sckiive GHG(2 | apo [Cxcisie bt
27 | locatn) ncm? | gpy |[Sctsive 0otZ | ey [Frcusie ot
2B8 S)rlr?;ztgzjn;gnclamp oD8 E:f;u;ive 1robot 2 oF8 E:f;u;ive 1robot 4
2B9 grlﬁrfqzt:%n%gnclamp 2D9 E;tcalu:ivezrobot 2 2F9 E;tcalu:ivezrobot 4
2BA S)rlr?;ztgzjn;?nclamp 2DA E;tcal‘ullsive;obot 2 2FA E;tcal‘ullsive;obot 4
2BB grlﬁrfqzt:%n%gnclamp 2DB E;tcal‘u:iveéobot 2 oFB E;tcal‘u:iveéobot 4
2BC éirl]:)rc]:qaat:]%n;gnclamp 2DC E;tcalu:ive;éobot 2 2FC E;tcalu:ive;éobot 4
2ap | locaten) noamp | 2pp |Exlaie 10ar2 | app Dot ohetd
2BE grlﬁrfqzt:%n:);?nclamp 2DE E;tcalu‘lsiv%;obot 2 oFE E;tcalu‘lsiv%;obot 4
oBE (S location) Unclamp 2DE Exclusive robot 2 oFF Exclusive robot 4

command 32

data4 128

data4 128
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(3) Address and RPS initial value (BCD) for each vehicle type

TO
Vehicle type Register Value | Vehicle type Register Value
00 D000 L 00 50 D019 L 50
01 H 01 51 H 51
02 D001 L 02 52 DO1A L 52
03 H 03 53 H 53
04 D002 L 04 54 D01B L 54
05 H 05 55 H 55
06 D003 L 06 56 D01C L 56
07 H 07 57 H 57
08 D004 L 08 58 D0O1D L 58
09 H 09 59 H 59
10 D005 L 10 60 DO1E L 60
11 H 11 61 H 61
12 D006 L 12 62 DO1F L 62
13 H 13 63 H 63
14 D007 L 14 64 D020 L 64
15 H 15 65 H 65
16 D008 L 16 66 D021 L 66
17 H 17 67 H 67
18 D009 L 18 68 D022 L 68
19 H 19 69 H 69
20 DOOA L 20 70 D023 L 70
21 H 21 71 H 71
22 DOOB L 22 72 D024 L 72
23 H 23 73 H 73
24 DO0C L 24 74 D025 L 74
25 H 25 75 H 75
26 D0OOD L 26 76 D026 L 76
27 H 27 77 H 77
28 DOOE L 28 78 D027 L 78
29 H 29 79 H 79
30 DOOF L 30 80 D028 L 80
31 H 31 81 H 81
32 D010 L 32 82 D029 L 82
33 H 33 83 H 83
34 D011 L 34 84 D02A L 84
35 H 35 85 H 85
36 D012 L 36 86 D02B L 86
37 H 37 87 H 87
38 D013 L 38 88 D02C L 88
39 H 39 89 H 89
40 D014 L 40 90 D02D L 90
41 H 41 91 H 91
42 D015 L 42 92 DO2E L 92
43 H 43 93 H 93
44 D016 L 44 94 DO2F L 94
45 H 45 95 H 95
46 D017 L 46 96 D030 L 96
47 H 47 97 H 97
48 D018 L 48 98 D031 L 98
49 H 49 99 H 99
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1.8.3

(1) Address assignment map

EX000
to
EX2FF

EX300
to
EX31F

EX320
to
EX33F

EX340
to
EX35F

EX360
to
EX37F

EX380
to
EX39F

EX3A0
to
EX3BF

EX3C0
to
EX3DF

EX3E0
to
EX3FF

EX780
to
EX79F

EX7A0
to
EX7BF

EX7C0
to
EX7DF

EX7E0
to
EXT7FF

o)l |LF¥

FL-net

Line Controller < Robot

Controller

Chapter 1

Circuit Diagrams

Mt |

Controller

M2/

FL-net common memory

Line controller

Line controller

27

>
M1
Input from M1 [&—— Input from M1 f———>
output
Input from Input from I
SR1 SR1
Input from Input from
—>
SR2 SR2
Input from Input from >
SR3 SR3
< M2
Input from M2 [ Input from M2 —>
output
Input from Input from
SR1 robot 1
Input from Input from
SR2 robot 2
Input from ¢ Input from
SR3 robot 3
Input from Input from Input from
M10 < M10 M10 <
Input from Input from Input from
robot1 [ robot 1 robot1 [
Input from Input from Input from
robot2 [ robot 2 robot2 [
Input from Input from Input from
robot3  [¢ robot 3 robot 3  [€



(2) Address tables

Module
Address | M1 M2 M3 M4 M5 M6 M7 M3 M9 M10
M EY300 | EY380 | EY400 | EY480 | EY500 | EY580 | EY600 | EY680 | EY700 | EY780
EY Module-M Description

+00 |Master on completion

+01 |Auto

+02 |All operation completion

+03 |Synthetic error

+04 |Servo on robot exists

+05 |Teaching

+06 |Teaching mode

+07 |Play mode

+08 |All robot home position

+09 |All robot return to home position valid area

+0A

+0B

+0C

+0D

+0E

+0F [Watchdog

+10

+11

+12

13

+14

+15

+16

+17

+18

+19

+1A

+1B

+1C

+1D

+1E

+1F
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Robot

Address | M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
SR1 EY320 | EY3A0 | EY420 | EY4AO0 | EY520 | EY5A0 | EY620 | EY6AO | EY720 | EY7AO
SR2 EY340 | EY3CO | EY440 | EY4CO | EY540 | EY5CO | EY640 | EY6CO | EY740 | EY7CO
SR3 EY360 | EY3EO | EY460 | EY4EQO | EY560 | EYSEO | EY660 | EYGEO | EY760 | EY7EOQ

EY Module robot SR1 to SR3 Description

Effective (Not during connection
cutting)

+00

+01 |Connection cutting available
+02 |Operation completion

+03 |Error

+04 |Servo on

+05
+06
+07
+08 |Home position (home position 1)

Return to home position valid area

+09 (home position 2)

+0A |(home position 3)

+0B |(home position 4)

+0C |Interference interlock 1
+0D |Interference interlock 2
+0E |Interference interlock 3
+0F |Interference interlock 4
+10 |Jig interlock O17

+11 |Jig interlock O18

+12 |Jig interlock O19

+13 |Jig interlock 020

+14 |Jig interlock 021

+15 |Jig interlock 022

+16 |Jig interlockO23

+17 |Jig interlock 024

+18 |Jig interlock 025

+19 |Jig interlock 026

+1A |Jig interlock O27

+1B |Jig interlock 028

+1C |Jig interlock 029

+1D |Jig interlock O30

+1E |Jig interlock O31

+1F |Jig interlock 032
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1.9 FL-net Register Link
Address Map

One module occupies 128-word areas. Up to ten modules can be configured.

1.9.1

Note that, when checking the robot interface circuits, the addresses in robot modules are

P1-R+ and ones in line controllers are P2-Rx*

Line controller<~—Robot M1 M2 M10
P2R000 P1R000 P1R000 P1R000
Line controller Line controller Line controller Line controller
- | OEE— - —» - g -
Robot Robot Robot Robot
P2RO3F PIRO3F PIRO3F PIRO3F
P2R040
M1 M1 M1 M1
“«— ] <« | E— <« P <«
P2ROTF Line controller Line controller Line controller Line controller
P2RO80 M2 M2 M2 M2
- «—— - «— - > -
P2ROFF Line controller Line controller Line controller Line controller
P2R100
M3 M3 M3 M3
- -« - -« - > -
P2RITF Line controller Line controller Line controller Line controller
P2R180
M4 M4 M4 M4
“«— — <« — <« » <«
Line controller Line controller Line controller Line controller
P2R1FF
P2R780
M10 M10 M10 M10
- S = D - “
PORTFF Line controller Line controller Line controller Line controller

The address spaces in line controllers are P2-R000 to P2-RO3F.
The address spaces in module 1 are P1-R040 to P1-RO7F.
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1.9.2 Line Controller —» Robot
(1) Address tables
R Name Type R Name *2 Type
000 |Standard watch, year/month BCD | 020 Exc!.us!ve robot 1 data 2 /1 BIN
M1 jig interlock |1 to 116 BIT
Exclusi t2data2/1 BIN
001 [Standard watch, day/hour BCD | 021 [Exclusive robot 2 data 2/
M2 jig interlock |1 to 116 BIT
Exclusi bot 3 data 2 /1 BIN
002 |Standard watch, minute/second BCD | 022 xc"us!ve robo ata
M3 jig interlock |1 to 116 BIT
Exclusi bot 4 data 2 /1 BIN
003 |Standard watch, vacancy/day BCD | 023 xc"us!ve robo ata
M4 jig interlock |1 to 116 BIT
004 Stapdard watch write flag BIT 024 Exc!.us!ve robot 5 data2/1 BIN
(0 bit) M5 jig interlock 11 to 116 BIT
005 |Serial number BCD *1 | 025 Exc!.us!ve robot 6 data 2/ 1 BIN
M6 jig interlock |1 to 116 BIT
Exclusi bot 7 data 2 /1 BIN
006 [Vehicle type BCD | 026 |oove [ODOL £ dala
M7 jig interlock |1 to 116 BIT
Exclusi t ta2/1 BIN
007 |Sequence wait BIT 027 XC,_US!VG robot 8 data 2 /
M8 jig interlock |1 to 116 BIT
008 |Area 1 request record ID number| BCD 028 |SR1_RNo. SR1_MNo. HEX/BCD
009 |Area 2 request record ID number| BCD 029 |SR2_RNo. SR2_MNo. HEX/BCD
00A 02A [SR3_RNo. SR3_MNo. HEX/BCD
00B 02B [SR4_RNo. SR4_MNo. HEX/BCD
0oC 02C |SR5_RNo. SR5_MNo. HEX/BCD
00D 02D |SR6_RNo. SR6_MNo. HEX/BCD
O00OE |Master operation button BIT 02E |SR7_RNo. SR7_MNo. HEX/BCD
00F BIT 02F |SR8_RNo. SR8_MNo. HEX/BCD
010 |SR1 operation button BIT 030 {M1 master operation button BIT
011 |SR1 operation button BIT 031 [M1 master operation button BIT
012 |SR2 operation button BIT 032 |M2 master operation button BIT
013 |SR2 operation button BIT 033 |M2 master operation button BIT
014 |SR3 operation button BIT 034 |M3 master operation button BIT
015 |SR3 operation button BIT 035 [M3 master operation button BIT
016 |SR4 operation button BIT 036 [{M4 master operation button BIT
017 |SR4 operation button BIT 037 {M4 master operation button BIT
018 |SR5 operation button BIT 038 |M5 master operation button BIT
019 |SR5 operation button BIT 039 |M5 master operation button BIT
01A |SR6 operation button BIT 03A |[M6 master operation button BIT
01B |SR6 operation button BIT 03B |M6 master operation button BIT
01C [SRY7 operation button BIT 03C |M7 master operation button BIT
01D [SRY operation button BIT 03D |M7 master operation button BIT
01E |SR8 operation button BIT 03E |M8 master operation button BIT
01F |SR8 operation button BIT 03F |M8 master operation button BIT

*1 Serial numbers inputted from ALC are usually expressed in the form of 0000 to 0999; ones manually entered are
expressed in FOOO0 to F999 (with "F" at their head, and the lower 3 digits are binary coded decimal).

*2 Signals M1 to M8 jig interlock I1 to 116 are only for material handling robots.
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All purposes common

Address

Name

Signal pattern

Description

ROOE-0

Auto

—_

Individual

Teach

111

[6)]

Home position return

button

Individual

aux

Error reset

Speed regulation

command

A

Robot start

Robot stop

While this signal is being inputted,
the system stops all tasks.

C

Hold release

Hold-run

While this signal is being inputted,
the system holds all individual sub
tasks without holding master tasks.

Advance

Return

el Nein sl Il s
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(2) R0O10-0 to RO1F-F: Robot operation buttons for SR1 to SR8 robots

To use these signals, remote operation definition signals R28 to R2F are required.
Without the definition signals, all of these signals are applied to M1.

Robot| SR1 SR2

SR3

Py

SR4

SR5 SR6 SR7 SR8

Head address| RO010 R0O12

R014

R016

R018 RO1A R0O1C RO1E

All purposes common

Address Name Signal pattern Description

+00|Operation completion set 5 |

+01|Operation completion reset 5 |

+02|Home position return select | Commonly used with Advance button

+03|Connection cutting off |
JOG operation shaft select Commonly used with Advance and

+04
code 1 Return buttons

+05|/OC operation shaft select r Commonly used with Advance and
code 2 Return buttons

+0g|/OG operation shaft select r Commonly used with Advance and
code 4 Return buttons

+07|OG operation shaft select r Commonly used with Advance and
code 8 Return buttons

These signals are used in P1 of TOYOPUC PLC, so assignment change by the equipment manufacturer is
not allowed.

JOG operation selection code (BIN)

Address

Name

Description

(Not used.)

To prevent malfunction, do not use.

X-axis in Cartesian coordinates

Y-axis in Cartesian coordinates

Z-axis in Cartesian coordinates

X-axis in tool coordinates

Y-axis in tool coordinates

Z-axis in tool coordinates

1st-axis in link coordinates

2nd-axis in link coordinates

3rd-axis in link coordinates

4th-axis in link coordinates

5th-axis in link coordinates

6th-axis in link coordinates

7th-axis in link coordinates
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For material handling robots and exclusive robots

Address Name Signal pattern Description

+10|Clamp 1

+11|Unclamp 1

+12|Clamp 2

+13|Unclamp 2

+14(Clamp 3

+15(Unclamp 3

+16|Clamp 4

+17|Unclamp 4

+18|Air blow

+19|Tool 2 select

+1A|Tool 3 select

+1B|Tool 4 select

+1C|Adsorption 1

+1D|Destruction 1

+1E|Adsorption 2

+1F|Destruction 2

e e

If the actual tool configuration does not fit the signal assignment shown above, equipment manufacturers can
change the assignment.

These signals are used in P2 of TOYOPUC PLC.
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(3) R0O20 to 027: Exclusive robots 1 to 8, Data 1 and 2

These signals are used to send values from the line controller to the robot program in
palletizing or other operations.

These signals can be used only for exclusive robots. To change the purpose of
robots, use the robot parameters.

Exclusive robots
1 2 3 4 5 6 7 8
P3-R20L | P3-R21L | P3-R22L | P3-R23L | P3-R24L | P3-R25L | P3-R26L | P3-R27L | Data 1 (BIN)
P3-R20H | P3-R21H | P3-R22H | P3-R23H | P3-R24H | P3-R25H | P3-R26H | P3-R27H | Data 2 (BIN)
)
)

Purpose

EX2CL EX2DL EX2EL EX2FL - - - - Data 3 (BIN
EX2CH | EX2DH EX2EH EX2FH - - - - Data 4 (BIN

* Data 3 and 4 can be used only for exclusive robots 1 to 4.

(4) R0O20 to 027: M1 to M8 jig interlock

These signals can be used only for material handling robots.

Material handling robots, which use many jig interlocks, can use the user-input
signals IN#1 to 16 as jig interlocks. Because of this, these robots cannot use the
user-input/output signals IN/OUT#1 to 16 as interlocks between robots.

You can assign different signal for each node number (i.e. module number) for jig
interlocks.

Line controller

FL-net

R21:IN#1 to 16
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(5) R028 to RO2F: Remote operation definition

These signals define connection relationship between the remote operation buttons
R10 to R1F and the robots.

Address Name Data Description

H L type
R028 SR1 robot No. SR1 module No. HEX
R029 SR2 robot No. SR2 module No. HEX
RO2A SR3 robot No. SR3 module No. HEX
R02B SR4 robot No. SR4 module No. HEX
R02C SR5 robot No. SR5 module No. HEX
R02D SR6 robot No. SR6 module No. HEX
RO2E SR7 robot No. SR7 module No. HEX
RO2F SR8 robot No. SR8 module No. HEX

A conceptual diagram for signals is given below.

) Robot/module No.
Button signals

H L
R010-11:SR1 —» R028| 01 01
R012-13:SR2 —» R029 [ 02 01
R014-15:SR3 —» R02A|[ 03 01
R016-17:SR4 —» RO2B| 04 01
R018-19:SR5 —» R02C| 01 02
RO1A-1B:SR6 —» R02D| 02 02
R01C-1D:SR7 —» RO2E| 00 00
RO1E-1F:SR8 —» RO02F| 00 00

Operation buttons
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Module M1

M2

M3

M4

M5

M6

M7

M8

Head address| RO030

R032

R034

R036

R038

RO3A

R03C

RO3E

Address

Name

Signal pattern

Description

+00

Auto

+01

Individual

+02

Teach

+03

+04

+05

Home position return button

+06

Individual aux

+07

Error reset

+08

+09

Speed regulation command

+0A

Robot start

+0B

Robot stop

While this signal is being inputted, the
system stops all tasks.

+0C

Hold release

+0D

Hold-run

While this signal is being inputted, the
system holds all individual sub tasks
without holding master tasks.

+0E

Advance

+OF

Return

el R

+10

+11

+12

+13

+14

+15

+16

+17

+18

+19

+1A

+1B

+1C

+1D

+1E

+1F
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1.9.3 Line Controller < Robot

(1) Address assignment map

P2-R0O00
to
P2-RO3F

P2-R040
to
P2-ROSF

P2-R060
to
P2-RO7F

P2-R080
to
P2-R0O9F

P2-ROA0Q
to
P2-ROBF

P2-R0OCO
to
P2-RODF

P2-ROEO
to
P2-ROFF

P2-R100
to
P2-R11F

P2-R120
to
P2-R13F

P2-R720
to
P2-R73F

P2-R740
to
P2-R75F

P2-R760
to
P2-R77F

P2-R780
to
P2-R7F3F

]
m
Controller Controller
FL-net M1 I le

FL-net common memory

B

Input from M1

Line controller
output

Input from
SR1

Input from
SR2

Input from
SR3

nput from M2

M1
output

Input from M2

Line controller
output

Input from M1

Input from
SR1

Input from
SR2

Input from
SR3

Input from M2

Input from Input from
SR1 robot 1
Input from Input from
SR2 robot 2
Input from Input from
SR3 robot 3
Input from Input from
M10 M10
Input from Input from
robot 1 robot 1
Input from Input from
robot 2 robot 2
Input from Input from
robot 3 robot 3
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(2) Module
Address table
Node No. N1 N2 N3 N4 N5 N6 N7 N8
Module No.| M1 M2 M3 M4 M5 M6 M7 M8
Head address| R040 ROCO R140 R1CO R240 R2CO R340 R3CO
Address Name Description
H L
+00  |Connected robot (BIT) |Node No. (HEX) Robol information contained in the
+01 T1: Robot (BIT) Unit (BCD)
+02 T2: Robot (BIT) Unit (BCD)
+03 T3: Robot (BIT) Unit (BCD)
+04 T4: Robot (BIT) Unit (BCD) ] . ]
+05 T5: Robot (BIT) Unit (BCD) iggirmatlon of units operating for each
+06 T6: Robot (BIT) Unit (BCD)
+07 T7: Robot (BIT) Unit (BCD)
+08 T8: Robot (BIT) Unit (BCD)
+09 TO: Robot (BIT) Unit (BCD)
+0A Production control condition signal (BIT) Operation status of the module
+0B (Vacancy)
+0C Related !nformat!on 1 (HEX) Related information of the message.
+0D Related information 2 (HEX)
+0E Message type (BCD) Error or warning
+0F Message No. (HEX) Serial number of message
+10 Message 2 Message 1
+11 Message 4 Message 3
+12 Message 6 Message 5
+13 Message 8 Message 7
+14 Message 11 Message 10
+15 Message 12 Message 11
+16 Message 14 Message 13
+17 Message 16 Message 15
Message

+18 Message 18 Message 17
+19 Message 20 Message 19
+1A Message 22 Message 21
+1B Message 24 Message 23
+1C Message 26 Message 25
+1D Message 28 Message 27
+1E Message 30 Message 29
+1F Message 32 Message 31
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+00: Connected robot and node No.

Upper Lower
Description
Connected robot Node No.
Bits for robot number stored in the module in binary digits (BIT)
1: Exist
0: Not exist
BIT F|E|D|C|B|A]|9]8
Robot 8 |7 |6 514 | 3| 2 1

Stores the node number of own station in hexadecimal.

+01 to 09: Robot selected by each task (BIT) and unit number (BCD)

Lower

Node No.

Upper

Connected robot

Description

Bits for robot number selected by each task in binary digits (BIT)
1: Selected
0: Not selected

BIT

n

Robot

o]

Stores the unit number in binary-coded decimal (BCD).

+0A: Production control condition signal (BIT)

BIT Module Signal pattern Description

0 Holding r External stop signal is being inputted to the robot

or the robot is stopped due to an error.

1 Starting r The robot is running

° TP emergency stopping r E;\?%glﬁgalteséop signal from the teach pendant is
3 Emergency stop r E;\?%glﬁgalteséop signal from the line controller is
4 Safety stop r Egrs;glﬁ;%:;op signal from the line controller is
5

6

7

8

9

A

B

C

D

E

E Robot preparation r The robot is ready to run after turning the power

completion ON.

40




Chapter 1 Circuit Diagrams

+0C: Related information 1(HEX), +0D: Related information 2 (HEX)

Outputs information related to warning or error message.
Information outputted is as below depending on the message type.

Error/Warning common

Type Details of related information

For a PLC error, outputs related information stored in PLC special register.
Otherwise, this address is vacant.

R1 Outputs executive program number or step number.

System

+0E: Message type (BCD)

Upper Lower

Description

For line controller For robot interface

Line controller gives information to this area when outputting to
the signboard ("andon"). Robot interface does not write in this
area.
BCD Meaning

0 None

1 Error

2 Warning

3 Vacancy

4 Vacancy

5 Vacancy

6 Vacancy

7 Vacancy

Stores the unit number in binary-coded decimal (BCD).

+0F: Message No. (HEX)

Outputs information related to warning or error message.
Information outputted is as below depending on the message type.

Error/Warning common

Type Details of related information

The address where the error or warning has been detected is outputted in the
form of "****" of "EM****" in hexadecimal.

The address where the error or warning has been detected is outputted in the
R1 WkkkkN n *kkkN H
form of of "EM in hexadecimal.

System

+10 to +1F: Message

Outputs information related to the warning or error message in ASCII format.
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(3) Robot-material handling robots/exclusive robots

Address table
Node No. r(';/tl)%?l;\ll%_ r';lgf)vt\/ilrg_ Head address

M1[SR1 NR1 R0060
SR2 NR2 R0080
SR3 NR3 ROOAO
M2|SR1 NR4 ROOEO
SR2 NR5 R0100
SR3 NR6 R0120
M3[SR1 NR7 R0160
SR2 NR8 R0180
SR3 NR9 RO1A0
M4|SR1 NR10 RO1EO
SR2 NR11 R0200
SR3 NR12 R0220
M5|SR1 NR13 R0260
SR2 NR14 R0280
SR3 NR15 RO2A0
M6|SR1 NR16 RO2EO
SR2 NR17 R0300
SR3 NR18 R0320
M7|SR1 NR19 R0360
SR2 NR20 R0380
SR3 NR21 RO3A0
M8|SR1 NR22 RO3EO
SR2 NR23 R0400
SR3 NR24 R0420
M9[SR1 NR25 R0460
SR2 NR26 R0480
SR3 NR27 RO4A0
M10|SR1 NR28 RO4E0Q
SR2 NR29 R0500
SR3 NR30 R0520

42




Chapter 1

Circuit Diagrams

Address For material handling robots Description
+00 Robot No. Purpose
+01 SEMPH interlock
+02 Interference interlock
+03 Executive program number
+04 Executive step number
+05 Production control condition signal (BIT)
+06 Robot independent message (BIT)
+07 Each robot alarm (BIT)
+08 Comment 2 Comment 1
+09 Comment 4 Comment 3
+0A Comment 6 Comment 5
+0B Comment 8 Comment 7
+0C Comment 10 Comment 9
+0D Comment 12 Comment 11
+0E Comment 14 Comment 13
+0F Comment 16 Comment 15
+10 Material handling condition signal, standard
(BIT)
+11 Jig interlock O1 to O16
+12 Material handling condition signal tool 1 (BIT)
+13 Material handling condition signal tool 1 (BIT)
+14 Material handling condition signal tool 2 (BIT)
+15 Material handling condition signal tool 2 (BIT)
+16 Material handling condition signal tool 3 (BIT)
+17 Material handling condition signal tool 3 (BIT)
+18 Material handling condition signal tool 4 (BIT)
+19 Material handling condition signal tool 4 (BIT)
+1A
+1B
+1C
+1D
+1E
+1F
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+06: Robot independent message, +07: Each robot alarm

Material handling robots

+06: BIT Robot independent message +07: BIT Each robot alarm

M MOO|W|>|lo|lo|Njoja|hlw(NM~|O
MMOO|W|>|Oo|lo|N|o|o|lhlw N|=|O
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+10: Material handling condition signal, standard

Outputs status signal of material handling robots

BIT

Name

Clamp end 1-1

Unclamp end 1-1

Clamp end 1-2

Unclamp end 1-2

Clamp end 2-1

Unclamp end 2-1

Clamp end 2-2

Unclamp end 2-2

Clamp end 3-1

Unclamp end 3-1

Clamp end 3-2

Unclamp end 3-2

Parts detection 1

Parts detection 2

Parts detection 3

M MOO|W|>|lo|lo|N[oja|h|lw(NMl~|O

Parts detection 4

+11: Jig interlock O1 to 016

Chapter 1

Circuit Diagrams

Used when available jig interlocks are insufficient, only for material handling robots.

BIT

Name

01

02

03

o4

05

06

o7

08

09

010

011

012

013

014

015

MMO|O|W|>lo|o|N[loja|hlw|N|~|O

016
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+12 to 19: Material handling condition signal tool 1 to 4

Outputs status signal of material handling tool

Assignments of signals outputted and the internal extended memory addresses are as shown below.
Assignments for Tools 3 and 4 are to be determined.

BIT Tool 1 Tool 2 Name
0| EMO000 EMO0020 |Clamp end 1-1
1 1 21 |Unclamp end 1-1
2 2 22 |Clamp end 1-2
3 3 23 |Unclamp end 1-2
4 4 24 |Clamp end 2-1
5 5 25 |Unclamp end 2-1
6 6 26 |Clamp end 2-2
7 7 27 |Unclamp end 2-2
8 8 28 |Clamp end 3-1
9 9 29 |Unclamp end 3-1
A 000A 002A |Clamp end 3-2
B 000B 002B |Unclamp end 3-2
Cc 0oocC 002C |Clamp end 4-1
D 000D 002D |Unclamp end 4-1
E 000E 002E |Clamp end 4-2
F 000F 002F |Unclamp end 4-2
10, EMO0080 EMOOAOQ |Parts detection 1
1 81 00A1 |Parts detection 2
12 82 00A2 |Parts detection 3
13 83 00A3 |Parts detection 4
14 84 00A4
15 85 00A5
16 86 00A6
17 87 00A7
18 88 00A8 |Adsorption confirmation 1
19 89 00A9
1A 008A 00AA |Adsorption confirmation 2
1B 008B 00AB
1C 008C 00AC
1D 008D 00AD
1E 008E 00AE
1F 008F 00AF
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1.10 1/0 Signal Assignment

No. Name PLC assignment No. Name PLC assignment

11 L 400 149 L 430

12 L 401 150 L 431

13 L 402 151 L 432

14 L 403 152 L 433

15 L 404 153 L 434

16 L 405 154 L 435

17 L 406 155 L 436

18 L 407 156 L 437

19 L 408 157 | Home position L 438

110 L 409 158 | Return to home position valid area| L 439

111 L 40A 159 | Line individual mode L 43A

112 L 40B 160 | Durable mode run L 43B

113 L 40C 161 | Verification run L 43C

114 L 40D 162 | Robot synchronous command L 43D

115 L 40E 163 | Second start L 43E

116 L 40F 164 | First start L 43F

117 L 410 165 | RPS code 1 L 708

118 L 411 166 | RPS code 2 L 709

119 L 412 167 | RPS code 4 L 70A

120 L 413 168 | RPS code 8 L 70B

121 L 414 169 | RPS code 16 L 70C

122 L 415 170 | RPS code 32 L 70D

123 L 416 171 | RPS code 64 L 70E

124 L 417 172 | RPS code 128 L 70F

125 L 418 173 | Robot 1 connection cutting off L 741

126 L 419 174 Robot 2 t connection cutting off L 749
(Not used)

127 L 1A 175 Esoé)(;))t 3 connection cutting off (Not L 751

128 L 41B 176 Eé)et)(;))t 4 connection cutting off (Not L 759

129 L 41C 177 Esoé)(;))t 5 connection cutting off (Not L 761

130 L 41D 178 Esoé)(;))t 6 connection cutting off (Not| L 769

131 L 41E 179 Eé)et)(;))t 7 connection cutting off (Not L 771

132 L 41F 180 Esoé)(;))t 8 connection cutting off (Not| L 779

133 L 420 181 | Robot 1 home position L 743

134 L 421 182 | Robot 2 home position (Not used) | L 74B

135 L 422 183 | Robot 3 home position (Not used) | L 753

136 L 423 184 | Robot 4 home position (Not used) | L 75B

137 L 424 185 | Robot 5 home position (Not used) | L 763

138 L 425 186 | Robot 6 home position (Not used) | L 76B

139 L 426 187 | Robot 7 home position (Not used) | L 773

140 L 427 188 | Robot 8 home position (Not used) | L 77B

141 L 428 189 | JOG operation shaft select code 1| R 307 BIT2

142 L 429 190 | JOG operation shaft select code 2| R 307 BIT3

143 L 42A 191 | JOG operation shaft select code 4| R 307 BIT4

144 L 42B 192 | JOG operation shaft select code 8| R 307 BITS

145 L 42C l93 | JOG operation movement + R 307 BIT6
direction

146 L 42D lg4 | JOG operation movement - R 307 BIT7
direction

147 L 42E 195 | TO second start L 700

148 L 42F 196 | TO first start L 703
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No. Name PLC assignment No. Name PLC assignment
o1 L 000 049 L 030
02 L 001 050 L 031
03 L 002 051 L 032
04 L 003 052 L 033
05 L 004 053 L 034
06 L 005 054 L 035
o7 L 006 055 L 036
08 L 007 056 L 037
09 L 008 057 L 038
010 L 009 058 L 039
o1 L 00A 059 L 03A
012 L 00B 060 L 03B
013 L 00C 061 L 03C
014 L 00D 062 L 03D
015 L 00E 063 L 03E
016 L 00F 064 | Operation completion L 03F
017 L 010 065

018 L 011 066

019 L 012 067

020 L 013 068

021 L 014 069

022 L 015 070

023 L 016 o771

024 L 017 072

025 L 018 073

026 L 019 074

027 L 01A o075

028 L 01B 076

029 L 01C or7

030 L 01D 0o78

031 L 01E or79

032 L 01F 080

033 L 020 081

034 L 021 082

035 L 022 083

036 L 023 084

037 L 024 085

038 L 025 086

039 L 026 o087

040 L 027 088

041 L 028 089

042 L 029 090

043 L 02A 091

044 L 02B 092

045 L 02C 093

046 L 02D 094

047 L 02E 095

048 L 02F 096
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Reference: Sample Programs for JOG Operations Using Input Signals 189 through 194

Using input signals 189 through 194 enables JOG operations from a line controller. In sample programs
(using Program 191) given below, a program initiation is commanded from the line controller. Have the
equipment manufacturer assign functions to the buttons on the line controller as necessary.

In the sample programs below, changing deltaC, deltaT, and deltaA values modifies the motion distance
in mm (angle in degree).

Given below are two sample programs for JOG operation, one that starts programs every cycle and the
other that runs programs in consecutive cycles.

[JOG operation, starting programs every cylce]

[Program 191]
CALL _RUN TMC JOG
[TMC JOG.PAC]
"ITITLE "TMC_ JOG"

For PAC programs, refer to the PROGRAMMER'S MANUAL (1) (T03).

PROGRAM TMC JOG

#DEFINE DIRECTTOP 1 'Start Code of Cartesian Coordinate

#DEFINE DIRECTBTM 3 'End Code of Cartesian Corrdiante

#DEFINE TOOLTOP 4 'Start Code of Tool Coordinate

#DEFINE TOOLBTM 6 'End Code of Tool Coordinate

#DEFINE LINKTOP 7 'Start Code of Axis Coordinate

#DEFINE LINKBTM 13 'End Code of Axis Coordinate

#DEFINE JOG IO NUM 89 'JOG Start Number of the IO for JOG Operation DEFINT 1J0GI1,

iJOG2, 1J0G3, 1J0G4, iPLUS, iMINUS,

DEFJNT CURJ
DEFPOS CURP

Vo ___

' Main Process

Vo ____
TAKEARM 'Get Arm Group
SPEED 30 'Set Speed
1JOG1=IN_SIGNAL[JOG IO NUM] 'Get Code 1 of the selected
1J0G2=IN SIGNAL[JOG IO NUM+1l] 'Get Code 2 of the selected
1JOG3=IN_SIGNAL[JOG IO NUM+2] 'Get Code 4 of the selected
1J0G4=IN SIGNAL[JOG IO NUM+3] 'Get Code 8 of the selected
iPLUS=IN SIGNAL[JOG IO NUM+4] 'Get Plus Motion of the JOG
iMINUS=IN SIGNAL[JOG IO NUM+5] 'Get

iCODE
iCODE
iCODE
iCODE

= 1J0G1
= 1iCODE
= 1CODE
= 1iCODE

+ 1J0G2 * 2
+ 1J0G3 * 4
+ 1iJ0G4 * 8

SELECT CASE 1iCODE
CASE DIRECTTOP TO DIRECTBTM

GOSUB

*DIRECTMOVE
CASE TOOLTOP TO TOOLBTM

'Calc.

'Cartesian Coordinates,

iCODE, AXIS

JOG Operation
JOG Operation
JOG Operation
JOG Operation

Operation

Minus Motion of the JOG Operation

'Tool Coordinates,
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Axis
Axis
Axis
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GOSUB *TOOLMOVE
CASE LINKTOP TO LINKBTM
GOSUB *LINKMOVE
END SELECT
'GIVEARM
END

'Axis Coordinates, 1 to 7 axes

'Release Arm Group

' Cartesian Coordinates Motion

*DIRECTMOVE :
AXIS = iCODE - DIRECTTOP + 1 'Calc. Axis number
CURP = CURPOS 'Get Current Position
deltaC = 5
SELECT CASE AXIS
CASE 1 'X Axis
IF iPLUS = ON THEN
CURP = CURP + (deltaC, 0, 0, 0, 0, 0)
ELSEIF iMINUS = ON THEN
CURP = CURP + (-deltaC, 0, 0, 0, 0, 0)
END IF
CASE 2 'Y Axis
IF iPLUS = ON THEN
CURP = CURP + (0, deltaC, 0, 0, 0, 0)
ELSEIF iMINUS = ON THEN
CURP = CURP + (0, -deltac, 0, 0, 0, 0)
END IF
CASE 3 'Z Axis
IF iPLUS = ON THEN
CURP = CURP + (0, 0, deltaC, 0, 0, 0)
ELSEIF iMINUS = ON THEN
CURP = CURP + (0, 0, -deltaC, 0, 0, 0)
END IF
END SELECT
MOVE L, CURP 'Motion Start
RETURN
! e
' Tool Coordinates Motion

*TOOLMOVE :
AXIS = iCODE - TOOLTOP + 1
CURP = CURPOS
deltaT = 5
SELECT CASE AXIS
CASE 1
IF iPLUS = ON THEN
CURP = T2P (P2T (CURP) *
ELSEIF iMINUS = ON THEN
CURP = T2P (P2T (CURP) *
ENDIF

P2T ((deltaT, 0, O, 0, O,

P2T ((-deltaT, 0, 0, 0O, O,

'Calc. Axis number

'Get Current Position

'X Axis
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CASE 2
IF iPLUS = ON THEN
CURP = T2P(P2T (CURP) *
ELSEIF iMINUS = ON THEN
CURP = T2P(P2T (CURP) *
ENDIF
CASE 3
IF iPLUS = ON THEN
CURP = T2P(P2T (CURP) *
ELSEIF iMINUS = ON THEN
CURP = T2P(P2T (CURP) *
ENDIF
END SELECT
MOVE L, CURP
RETURN

Chapter 1

Circuit Diagrams

'Y Axis

P2T((0,deltaT, 0, 0, 0, 0)))

P2T((0, -deltaT, 0, 0, 0, 0)))
'Z Axis

P2T((0, 0O,deltaT, 0, 0, 0)))

P2T((0, 0, -deltaT, 0, 0, 0)))

'Motion Start

' Axis Coordinates Motion

*LINKMOVE :
AXIS = iCODE - LINKTOP + 1
CURJ = CURJNT
deltaA = 5
SELECT CASE AXIS
CASE 1
IF iPLUS = ON THEN
CURJ = CURJ + (deltaAp,
ELSEIF iMINUS = ON THEN
CURJ = CURJ + (-deltaAl,
END IF
CASE 2
IF iPLUS = ON THEN
CURJ = CURJ +
ELSEIF iMINUS = ON THEN
CURJ = CURJ + (O,
END IF
CASE 3
IF iPLUS = ON THEN
CURJ = CURJ + (O,
ELSEIF iMINUS = ON THEN
CURJ = CURJ + (0, O,
END IF
CASE 4
IF iPLUS = ON THEN
CURJ = CURJ + (0, 0, O,
ELSEIF iMINUS = ON THEN
CURJ = CURJ + (0, 0, O,
END IF
CASE 5
IF iPLUS = ON THEN

'Calc. Axis number

'Get Current Position

'lst Axis

o, 0, 0, 0, 0)

0, 0, 0O,

(0,deltar, 0, 0, 0, 0)

-deltaAr, 0, 0, 0, 0)

'3rd Axis

0,deltaa, 0, 0, 0)

-deltan, 0, 0, 0)

'dth Axis

deltaA, 0, 0)

-deltan, 0, 0)

'5th Axis
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CURJ = CURJ + (O,

ELSEIF iMINUS

Il
O
=

CURJ = CURJ + (0,
END IF

CASE
IF

6
iPLUS = ON THEN

CURJ = CURJ + (0,
ELSEIF iMINUS = ON
CURJ = CURJ + (O,
END IF
END SELECT

MOVE L
RETURN

, CURJ

0, 0, 0,deltaa, 0)

THEN

0, 0, 0, -deltan, 0)
'6th Axis

0, 0, 0, 0,deltahn)

THEN

0, 0, 0, 0, -deltan)

[JOG operation in consecutive cycles]

'Motion Start

For PAC programs, refer to the PROGRAMMER'S MANUAL (1) (T03).

[Program 191]
CALL RUN TMC JOG2
[TMC_JOG2.PAC]

'End Code of Cartesian Corrdiante
'Start Code of Tool Coordinate
'End Code of Tool Coordinate

'Start Code of Axis Coordinate

'End Code of Axis Coordinate
'Start Number of the I0 for JOG Operation

DEFINT

iJ0OG1, 1J0G2, 1J0G3, 1J0OG4, iPLUS, iMINUS, 1iCODE,

selected
selected
selected

selected

Motion of the JOG

JOG Operation
JOG Operation
JOG Operation
JOG Operation

Operation

"!TITLE "TMC_JOG"

PROGRAM TMC JOG#DEFINE DIRECTTOP 1 'Start Code of Cartesian Coordinate

#DEFINE DIRECTBTM 3

#DEFINE TOOLTOP 4

#DEFINE TOOLBTM 6

#DEFINE LINKTOP 7

#DEFINE LINKBTM 13

#DEFINE JOG_IO NUM 89

AXIS

DEFJNT CURJ
DEFPOS CURP

'

' Main Process

'
TAKEARM 'Get Arm Group
SPEED 30 'Set Speed

DO
1JOG1=IN SIGNAL[JOG IO NUM] 'Get Code 1 of the
1JOG2=IN SIGNAL[JOG IO NUM+1l] 'Get Code 2 of the
1JOG3=IN_SIGNAL[JOG IO NUM+2] 'Get Code 4 of the
1JOG4=IN SIGNAL[JOG IO NUM+3] 'Get Code 8 of the
iPLUS=IN SIGNAL[JOG IO NUM+4] 'Get Plus
iMINUS=IN SIGNAL[JOG IO NUM+5] 'Get

Minus Motion of the JOG Operation
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iCODE = 1J0G1

iCODE = iCODE + 1J0G2 * 2
iCODE = iCODE + iJOG3 * 4
iCODE = iCODE + iJ0G4 * 8

SELECT CASE 1iCODE
CASE DIRECTTOP TO DIRECTBTM
GOSUB *DIRECTMOVE
CASE TOOLTOP TO TOOLBTM
GOSUB *TOOLMOVE
CASE LINKTOP TO LINKBTM
GOSUB *LINKMOVE
END SELECT
'GIVEARM
LOOP
END

'Calc. the selected JOG

'Cartesian Coordinates,
'Tool Coordinates,

X to

'Axis Coordinates, 1 to

'Release Arm Group

Cartesian Coordinates Motion

*DIRECTMOVE:
AXIS = iCODE - DIRECTTOP + 1 'Calc. Axis number
CURP = CURPOS 'Get Current Position
deltaC = 5
SELECT CASE AXIS
CASE 1 'X Axis
IF iPLUS = ON THEN
CURP = CURP + (deltaC, 0, 0O, 0, 0, 0)
ELSEIF iMINUS = ON THEN
CURP = CURP + (-deltaC, 0, 0, 0, 0, O0)
END IF
CASE 2 'Y Axis
IF iPLUS = ON THEN
CURP = CURP + (0, deltaC, 0, 0, 0, 0)
ELSEIF iMINUS = ON THEN
CURP = CURP + (0, -deltaC, 0, 0, 0, 0)
END IF
CASE 3 'Z Axis
IF iPLUS = ON THEN
CURP = CURP + (0, 0, deltaC, 0, 0, O0)
ELSEIF iMINUS = ON THEN
CURP = CURP + (0, 0, -deltaC, 0, 0, O0)
END IF
END SELECT
MOVE L, CURP 'Motion Start
RETURN
'
' Tool Coordinates Motion

*TOOLMOVE:

AXIS = iCODE - TOOLTOP + 1

'Calc. Axis number
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CURP = CURPOS 'Get Current Position
deltaT = 5
SELECT CASE AXIS
CASE 1 'X Axis
IF iPLUS = ON THEN
CURP = T2P(P2T (CURP) * P2T((deltaT, 0, 0, 0, 0, 0)))
ELSEIF iMINUS = ON THEN
CURP = T2P(P2T (CURP) * P2T((-deltaT, 0O, 0, 0, 0, 0)))
ENDIF
CASE 2 'Y Axis
IF iPLUS = ON THEN
CURP = T2P(P2T (CURP) * P2T((0,deltaT, 0, 0, 0, 0)))
ELSEIF iMINUS = ON THEN
CURP = T2P(P2T (CURP) * P2T((0, -deltaT, 0, 0, 0, 0)))
ENDIF
CASE 3 'Z Axis
IF iPLUS = ON THEN
CURP = T2P(P2T (CURP) * P2T((0, O,deltaT, 0, 0, 0)))
ELSEIF iMINUS = ON THEN
CURP = T2P(P2T (CURP) * P2T((0, 0, -deltaT, 0, 0, 0)))
ENDIF
END SELECT
MOVE L, CURP 'Motion Start
RETURN

' Axis Coordinates

Motion

*LINKMOVE :
AXIS
CURJ CURJNT
deltaA = 5

SELECT CASE AXIS

CASE 1
IF iPLUS ON
CURJ CURJ
ELSEIF iMINUS
CURJ CURJ
END IF
CASE 2
IF iPLUS ON
CURJ CURJ
ELSEIF iMINUS
CURJ CURJ
END IF
CASE 3
IF iPLUS ON
CURJ CURJ
ELSEIF iMINUS
CURJ CURJ

iCODE - LINKTOP + 1

'Calc. Axis number

'Get Current Position

'lst Axis

THEN

+ (deltaAn, 0, 0, 0, 0, 0)

= ON THEN

+ (-deltaa, 0, 0, 0, 0, 0)
'2nd Axis

THEN

+ (0,deltan, 0, 0, 0, 0)

= ON THEN

+ (0, -deltaA, 0, 0, 0, 0)
'3rd Axis

THEN

+ (0, 0,deltaAn, 0, 0, 0)

= ON THEN

+ (0, 0, -deltaA, 0, 0, 0)



END IF
CASE 4
IF iPLUS = ON
CURJ = CURJ
ELSEIF 1iMINUS
CURJ = CURJ

END IF
CASE 5
IF iPLUS = ON
CURJ = CURJ

ELSEIF 1iMINUS
CURJ = CURJ
END IF
CASE 6
IF iPLUS = ON
CURJ = CURJ
ELSEIF 1iMINUS
CURJ = CURJ
END IF
END SELECT
MOVE L, CURJ
RETURN

'4dth Axis
0, 0,deltaAn, 0, 0)
THEN
0, 0, -deltaA, 0, 0)
'5th Axis
0, 0, 0,deltaan, 0)
THEN
0, 0, 0, -deltaan, 0)
'6th Axis
0, 0, 0, 0,deltadh)
THEN
0, 0, 0, 0, -deltanr)

'Motion Start
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Chapter 2 Electric Circuit Diagrams

For the PDF version, refer to the USER MANUALS\SUPPLEMENT\SUPPLEMENT\
Electric Circuit Diagrams in the DENSO ROBOT Manual Pack CD-ROM.

For the Unidraf version, refer to the "Unidraf" folder in the DENSO ROBOT Manual
Pack CD-ROM.
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Vertical articulated V*-G-T SERIES
Horizontal articulated H=*-G-T SERIES

INTERFACE CIRCUIT DIAGRAMS (T03)

First Edition May 2007
Second Edition  August 2008
Third Edition September 2010

DENSO WAVE INCORPORATED omM**C

The purpose of this manual is to provide accurate information in the handling and operating of
the robot. Please feel free to send your comments regarding any errors or omissions you may
have found, or any suggestions you may have for generally improving the manual.

In no event will DENSO WAVE INCORPORATED be liable for any direct or indirect damages
resulting from the application of the information in this manual.
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