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[Title] Introduction of quick solution for CC-Link system error [Date of Issue] Nov., '02

(Dividing the CC-Link system that includes AJ65SBT-RPT
CC-Link system repeater (T-branch) module)

[Relevant Models] CC-Link system (AJ65SBT-RPT)

Thank you for your continued support of Mitsubishi programmable logic controller.

This bulletin explains how to divide the CC-Link system including AJ65SBT-RPT CC-Link system repeater (T-branch)

module (referred to as repeater).

1. System division using repeater

Repeater isa module designed to expand the transmission distance of CC-Link system and install the wiring in T-shape
(T branch connection). It is possible to divide the system and specify the faulty parts quickly by installing repeatersin

CC-Link system. This prevents the whole system from being seriously effected by an error.

Use of repeater providestwo types of systemdivision, i.e., dividing the systemin parallel or series. They aredifferentin
how they effect the system when an error occurs. (System division without repeater will result in all station error.)

[When connecting repeaters and dividing the system in parallel]

Master station

Block 1 Block 2

® @) &)
® ® @

\
| |

—— Trunk line N \
I ! 1
/ /

— Branch line < <

|:|:Repeater (O:Remote /O station (the number indicates the station number)

* Be sure to draw the module layouts with station number in advance, to make clear where each moduleislaid. Itis
recommended to assign the station number according to thewiring order. Thismakesit easier to specify thefaulty part

(faulty block) when executing CC-Link diagnosis such as loop test or other station monitor.
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[When connecting repeatersand dividing the system in series]

Master station

|:|:Repeater (O:Remote I/0 station (the number indicates the station number)

* Be sure to draw the module layouts with station number in advance, to make clear where each moduleislaid. Itis
recommended to assign the station number according to thewiring order. Thismakesit easier to specify thefaulty part
(faulty block) when executing CC-Link diagnosis such as loop test or other station monitor.

Remote I/O station communication status
System i i
di)\l/ision Faulty part Statl?g SNO' 1 Statltc(;nllglo. 9| station No. 171024 | Station No. 25 to | Error effects on system
(Block 1) (Block 2) (Block 3) 64 (Block 4 to 8)
A
(trunk line) Faulty (unstabler) Faulty Effectson al blocks
Paralld Station No 17: Faulty
B Normal (Unstabler) Normal Effects on faulty block
(brunch line) Station No 18 to 24: only
Faulty
Station No 17: Faulty
. (Unstabler) Effectson al blocks
Series c Normal Station No 18 to 24: Normal following the faulty one
Faulty

* The station status (normal/faulty) varies with the communication status.

1.1 When connecting repeater s and dividing the system in parallel

The following table compares the troubleshooting of the system including no repeater and the system in which remote
1/O stations are connected via the T-branch type connection using repeaters.

Table 1.1
Number of connected Number of connected . . . Number of times for bisection
. Loop test of CC-Link diagnosis 1 !
repeaters remote |/O stations method ~ execution

Not used 64 N/A 6
82 64 (8/block) Applicable (faulty block specification) 3
Used 11 64 (6/block) Applicable (faulty block specification) 3
11 44 (4/blcok) Applicable (faulty block specification) 2

*1: For bisection method, see section 1.1.1 (3) (b).
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1.1.1 When 8repeatersare used
This section explains how to specify the faulty parts with the example *2 in table 1.1.

Figurel System configuration
Master station

Repeater 1 Repeater 2 Repeater 3 Repeater 8
— = 7
oooooo [— '
Ter_m|nat|ng Terminating Terminating Terminating
resistor resistor resistor resistor
(required) (required) (required) (required)
) L ) * - - P Te(nli!;f\ting
Termlnatln_g resistor Block 1 Block 2 Block 3 [reesclqsuired) Block 8
(required)
Communication
error
8 remote 8 remote 8 remote 8 remote
1/0 stations 1/0 stations 1/0 stations 1/0 stations
(station No. (station No. (station No. (station No.
1to8) 9 to 16) 17 to 24) 57 to 64)
Terminating Terminating Terminating Terminating
resistor oooon 8 resistor ooaon 8o resistor oooon 8 resistor aoomn 8o
(required) (required) (required) (required)

* Check if the trunk cable is disconnected when communication error occurs in multiple blocks.

Figure2 Block 3

Repeater 3

Terminating resistor
(required)

8 remote /O stations

Station No.17 Station No.18 Station N0.19 Station N0.20 Station No.21 Station No.22 Station N0.23 Station No.24

=[] (=2 [==]) (=2 [(==]] [==]) [=2]] [==])

A A /(§ /(§ /‘i A J\. Terminating resistor
(required)
(1) System configuration

* Remote |/O stations are connected via the T-branch type connection with repeaters.
* 8 repeaters are used.
* 8 remote |/O stations are connected per block.

(2) Faulty parts
Supposing that block 3 module or cableisfaulty.
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(3) Specifying procedures
(a) Execute CC-Link diagnosis such as loop test and other station monitor to specify the faulty block. (Seefigure1.)

Loop test E3 |

— Manitor all stations

J:Nurmal . : llegal
Al zlalalsl sl 718l a0l 11l 12l 13| 14 18] 18]
A7) I 19| 20/ N N N 35 26 27 28] 29| 30| 31| 32
33| 34| 35| 38| 37| 38| 30| 40| 41] 42| 43| 44 45| 48] 47| 48]
9| 50/ 51/ 52 53 54| &6l 56| 57/ 50/ 59l B0l 1] 62/ &3l B4l

— Loop test

1:5tation Mo.
& Al station [1-64)

" Selected station |

Cloze |

The screen displays that the remote I/O station in block 3 has developed a communication error. This specifies
that block 3 isfaulty.

(b) Determine the faulty block by bisection method. And then specify the faulty parts based on the results. (See

figure 2.)

Bisection method procedures

1) Remove the cable from section A (remote |/O station corresponding to station no. 20) and connect a
terminating resistor.

2) When no error isdetected in up to section A, restore the cable to section A and remove the cable from section
B (remote I/O station corresponding to station no. 22) and connect a terminating resistor.

3) When error isdetected in up to B section, restore the cable to section B and remove the cable from section C
(remote 1/O station corresponding to station no. 21) and connect aterminating resistor.

4) 1If no error is detected, this means an error has occurred in section B module or the cable between section C
and B.

5) If an error is detected, this means the error has occurred in section C module or the cable between section A
and C.

Point |

Be sure to attach a terminating resistor to the end of the branch line.
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1.2 When connecting repeater s and dividing the system in series.

The following table compares the troubleshooting of the system including no repeater and the system in which repeaters
are connected between remote /O stations.

Table 1.2
Number of connected Number of connected . . . Number of times for bisection
) Loop test of CC-Link diagnosis *1 .
repeaters remote |/O stations method ~ execution

Not used 64 N/A 6
77 64 (8/block) Applicable (faulty block specification) 3
Used 10 64 (6/block) Applicable (faulty block specification) 3
10 44 (4/blcok) Applicable (faulty block specification) 2

*1: For bisection method, see section 1.2.1 (3) (b).

1.2.1 When 7 repeatersare used.

This section explains how to specify the faulty parts with the example *2 in table 1.2.

Figure3 System configuration
Block 3

)
Block 1 Block 2 Block 8
SR
8 remote 8 remote 8 remote 8 remote
Mater station | /O stations 1/0 stations 1/O stations I/O stations
(station No. (station No. (station No. (station No.
E 1to8) Repeater 1 9 to 16) Repeater 2 17 to 24) Repeater 3 Repeater 7 57 to 64)
oooon ooomn [l =] oo § || | PO} == ‘oo
| — | — N ;
Terminating = 5] Terminating
resistor Terminating | | Terminating Terminating | | Terminating Terminating | [Terminating Terminating i resistor
(required) resistor resistor resistor resistor resistor resistor resistor resistor (required)
(required) (required) (required) (required) (required) (required)  (required) (required)

Figure4 Block 3

8 remote I/O stations

Repeater 2 Station No. ~ Station No. ~ Station No. ~ Station No. ~ Station No. ~ Station No. ~ Station No. Statlon No. Repeater 3

momoEn ,,...,17&, !j .,,,,:83, | |....,1 i | .,ng, D ||mu281° | .,ngi | |mi [] [==2 !j |““:"““” '?'
L

(1) System configuration
* Repeaters are connected between remote |/O stations.
* 7 repeaters are used.
* 8 remote |/O stations are connected per block.

(2) Faulty parts
Supposing that block 3 module or cable isfaulty.
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(3) Specifying procedures
(a) Execute CC-Link diagnosis such as loop test and other station monitor to specify the faulty block. (Seefigure 3.)

Loop test E3

— Monitor all stations

J : Marmal . : legal
1]l 2/ 3|4/ 5 6 7 8 9 10 11|12 13 14|15 16
7/ MEEENENEENEERENER
S 5% 55 E6 BN G5 5O 5O N 9O GS BN BE 66 W EE
|6l 50 50 55 69 59 56 56 &6 66 50 G0 BN BE EE A

— Loop test

1:Station Mo,
& &l station [1-64]

" Selected station ||

Cloze

The screen displaysthat repeater 2 and later stations are all faulty or some of them are faulty. This specifies that
block 3 isfaulty because block 3 and block 4 are separated by repeater 3.

(b) Determine the faulty block by bisection method. And then specify the faulty parts based on the results. (See

figure 4.)

Bisection method procedures

1) Remove the cable from section A (remote |/O station corresponding to station no. 20) and connect a
terminating resistor.

2) Whenno error isdetected in up to section A, restore the cable to section A and remove the cable from section
B (remote I/O station corresponding to station no. 22) and connect aterminating resistor.

3) When error isdetected in up to B section, restore the cable to section B and remove the cable from section C
(remote 1/O station corresponding to station no. 21) and connect aterminating resistor.

4) If no error is detected, this means an error has occurred in section B module or the cable between section C
and B.

5) If an error is detected, this means the error has occurred in section C module or the cable between section A
and C.

Point |

Be sure to attach aterminating resistor to the end of the trunk line.
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