TOSHIBA

UM-TLF10**-E001

FIELD NETWORK

TOSLINE-F10

SYSTEM DESCRIPTION
FOR
T2/T3 SYSTEM

Main Menu
Contents

Toshiba Corporation



Important Information

Misuse of this equipment can result in property damage or human injury.
Because controlled system applications vary widely, you should satisfy
yourself as to the acceptability of this equipment for your intended purpose.
In no event will Toshiba Corporation be responsible or liable for either
indirect or consequential damage or injury that may result from the use of
this equipment.

No patent liability is assumed by Toshiba Corporation with respect to use
of information, illustrations, circuits, equipment or examples of application
in this publication

Toshiba Corporation reserves the right to make changes and improvements
to this publication and/or related products at any time without notice.
No obligation shall be incurred other than as noted in this publication.

This publication is copyrighted and contains proprietary material. No part

of this book may be reproduced, stored in a retrieval system, or transmitted,
in any form or by any means - electrical, mechanical, photocopying, recording,
or otherwise - without obtaining prior written permission from Toshiba
Corpaoration.

Copyright 1994 by Toshiba Corporation
Tokyo, Japan

Publication number; UM-TLF10**-ED01
1st edition Dec. 1954

System Description



PREFACE

Preface

The TOSLINE-F10 is a Field Network for Factory Automation (FA) system.
Several kinds of TOSLINE-F10 stations are available for interfacing various equipment,
such as PLCs, remote /0Os, etc.

This manual describes How To Use the TOSLINE-F 10 stations for Programmable
Controller T2/T3 and the remote I/0s. The TOSLINE-F10 enables data linkage between
T2/T3s and remote /O configuration by economical twisted-pair cables.

In this manual, the following abbreviations are used.
F10: TOSLINE-F10 system
MS: TOSLINE-F10 master station
RS: TOSLINE-F10 remote PLC station
RIO: TOSLINE-F10 remote /O station
STN#n: Station number n

For details of the programmable controllers T2, T3 and their programming software
T-PDS, refer to the related manuals for these controllers.

NOTE  To use the TOSLINE-F10, the following CPU OS versions of T2/T3 are
VAV necessary.

T2: CPU OS version 1.2 or later

T3 CPU OS version 1.34 or later

TOSLINE-F10
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1. SYSTEM OVERVIEW

1. System Overview

1.1

Introduction

The F10 is a field network for T2/T3 Programmable Controllers. The F10 enables high-
speed data linkage between T2/T3s by simple setting. And also, the F10 configures
the effective remote 1/0 system. It can save wiring time and cost.

The outline of F10 is as follows.

Types of F10 stations:

Mumber of stations:

Scan Transmission
Capacity:

MNumber of F10 systems

on a PLC:

Transmission Cable:

Transmission distance:

Scan cycle:

Functions:

= Master station (MS) for T2 (MS211)

- Master station (MS) for T3 (MS311)

= Remote station (RS) for T2 (RS211)

- Remote station (RS) for T3 (R3311)

» Remote /O (RIO) - 16 points 24 Vdc input (DI633)

- Remote I/O (RIO) - 16 points relay output (ROB63)

- Remote 1/O (RIO) - 16 points 24 Vdc output (DOB33)

Max. 32 remote stations on one F10 system
(It is also limited by Scan transmission capacity)

32 words (512 points) in one F10 system
(Link register LW is assigned)

Max. 8 F10 systems on a T2/T3
(It is also limited by T2/T3's 5 Vdc power capacity. See Note)

Shielded twisted-pair cable
(Optical fiber cable between repeaters)

Max. 500 m (total w/o repeater) High speed mode
Max. 1 km (total w/o repeater) - Long distance mode

7 ms / 32 words (high speed mode)
12 ms / 32 words (long distance mode)

Scan Transmission between MS and RS or MS and RIO.
F10 has two transmission modes, High speed mode and
Long distance mode (selectable).

NOTE 5 Vdc current consumption of the M5211/311 and RS211/311 is 600 mA.
VAV Check the total 5 Vdc current consumption. Refer to T2/T3 User's Manual.
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1. SYSTEM OVERVIEW

1.2 System configuration

One F10 system is configured by one master station (MS) and some remote stations

(RS and/or RIO).
The MS is mounted on T2/T3's rack, interfaces with T2/T3 CPU and controls overall

F10 data transmission.
On the other hand, the remote stations (RS and RIO) communicate with the MS under

the MS's transmission control.
RS - Remote PLC station which is mounted on T2/T3's rack and interfaces with

T2/T3 CPU.
RIO - Remote IO station which controls /0

The following figure shows the F10 system configuration example.

__PLC (T2/T3)
P[C[MIM]
S|P|S S 1o
" |
Max. 32 remote stations
STN#8 / STN#12 /
PLC |P |C R PLC P C [R
T2m3)ls [P |s | wo 2m3)|s |p |s | vo
U ] u |
Max. 32 remote stations
sn»_:gq_/ STN#1 / STN#2 L STN#3 V
16 pts 16 pts | 16 pts | |16 pts
| Input Output | Input Output
RIO RIO RIO RIO

Each remote station must have a unigue Station number (0 to 31). And the Link register
assignment for the remote station is determined by the Station number. The Link register

assignment is explained in Section 2.

TOSLINE-F10



1. SYSTEM OVERVIEW

The repeaters are available to extend the F10 transmission line.
There are two types of repeaters as follows.

RPE11A - Electric/electric

RP613A ----- Electric/optic

One or two RP511A(s) can be used in a F10 system.

e |

Segment 1 {twisted-pair)

Jﬁ YV Y /
[ RS F?ID i_RlCl \ RIO ‘ RIO |
— ' =y

RP611A | E/E |

Segment 2 (twisted-pair)

o] [e] [vo] [Re] [wo,

EEE |RP611A
Segment 3 (twisted-pair)

[ S a——
o] [Re] [re] [®] [®e] [®e]

One pair of RP613As can be used in a F10 system.

IW

Segment 1 (twisted-pair)
) [me] [me] [m] [mo]

RP613A| E/O |
Optical fiber cable (max. 1 km)

E/O |RP613A
Segment 2 (twisted-pair)

/ V v 4 / |

' RIO RIO| [ RS | RS ‘ ‘ F{ID| RIO |

Max. cable length in each segment is 500 m in the high speed mode or 1 km in the long
distance mode. Total number of stations on a F10 system cannot be expanded.

System Description
o



1. SYSTEM OVERVIEW

1.3 System components

(1) Master station (MS)
The MS controls overall F10 data transmission. Only one MS must exist in a F10
system. On a T2/T3, up to 8 MS/RSs can be mounted on any 1/O slots.
(It is limited by T2/T3's 5 Vdc power capacity. See Note on page 5)
The following two types are available.

~ Type | Part nun‘?ﬁr —[ Remarks
MS211 FMS211AM | MS for T2
MS311 FMS311AM MS for T3

(2) Remote PLC station (RS)
The RS is used for data linkage between T2/M3s. On a T2/T3, up to 8 MS/RSs can
be mounted on any /O slots. (See Note on page 5)
The following two types are available.

_ Type _ Part number Remarks
| RS211 FRS211AM RS for T2
|_R531'1 FRS311AM RS for T3

(3) Remote /O station (RIO)
The RIO is used for distributed I/O system. The following three types are available.

~ Type | Part number Description

DIB33 FDIB33°K 16 points 24 Vdc input, 24 Vdc power
~ RO663 FROB63K 16 points relay output, 24 Vdc power |
| DOB33 FDOB33*K 16 points 24 Vdc output, 24 Vdc power

(4) Repeater
The Repeater is used to extend the F10 transmission line. Up to twao repeaters
can be used in a F10 system. The following two types are available.

_ Type Part number | Description
RP611A | FRP611AK | Electriclelectric, 24 Vdc power
RP613A | FRPG613AK Electricioptic, 24 Vdc power N

(5) Transmission cable
Shielded twisted-pair cable is used to connect each station. Refer to Section 6.5
to select the cable.
When the repeaters (RP613A) are used, optical fiber cable is used to connect the
repeaters.

TOSLINE-F10



2. DATA TRANSMISSION OVERVIEW

2. Data Transmission Overview
2.1 Scan transmission

In the F10 system, the MS sends data to the output type RIOs and receives data from
the input type RIOs. In the MS, there is a memaory for this data transmission. The
capacity of this memory is 32 words. (1 word = 16 bits)

Ms R1Os
¢ Transmission memnr*,r ; STN#D
iAdaressn ] DI | STN#1
> RO | STN#2

(D]

- =
; I; | : STN#31

i 31 B >| DO

The correspondence between the memory address and a RIO is determined by the
RIO's Station number.

STN#O — Address 0
STN#1 —— Address 1
STN#Z2 —— Address 2
STN#31 — Address 31

That is why an unique Station number is required for each RIO.

The MS updates (sends or receives) data from the lowest address through the highest
address which correspond to RIOs, and repeats this operation. This is called Scan
transmission.

When power to the MS comes on, the MS recognizes existing stations and types (input
or output), and determines the direction of data transmission (send or receive)
automatically.

NOTE (1) The MS does not have a specific Station number.
VAV (2)In the normal mode, the MS recognizes existing stations only at power on.
For the autornatic re-configuration mode, refer to Sections 2.3 and 7.2,

System Description



2. DATA TRANSMISSION OVERVIEW

On the other hand, in case of RS (remote PLC station), the RS has the same size of
transmission memory. The RS receives data which are sent by other stations, and
sends specified block of data to the MS. The RS's Data send block is specified as
follows.

Block start address: Address corresponds to the RS's Station number
Block data size: Specified by RS's DIP switches (0 to 32 words, 1 word units)

For data linkage between MS and RSs, the MS can have the Data send block
specification in addition to the addresses which correspond to the output type RIOs.
The MS's Data send block is specified as follows.

Block start address: Address 0 (fixed)
Block data size: Specified by MS's DIP switches (0 to 32 words, 1 word units)

The figure below shows the data flow example in a RS and RIO mixed system.

MS RS RS
A STN#8 e STN#28
%
Send —* =
1| EA — T
8 e 15encl "
11 ............................. g ] g Y i i 8 <
RIO
________________________ STN#16 |
16 | € < I >
RIO
RO . | S e e OTNH22
22 |Send | ——— R e e RO +— >
28 - | 2 Send
<2 I S o | MR L]

The RS's Data send block and RIO's Station number must not overlap with other
station's Data send blocks.

NOTE  The Station number and the Data send block settings are explained in
VAV  Section 3.

TOSLINE-F10
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2. DATA TRANSMISSION OVERVIEW

2.2 Register assignment

This section explains about the correspondence between the T2/T3's data memory and
the F10's transmission memory.

The transmission memory of the MS or RS is assigned to the Link register LW of T2/T3.
In the T2/T3, total 256 words of LW registers are available. When multiple MS/RSs are
mounted on a T2/T3, the LW registers are assigned to each MS/RS in 32 words units.

Example)} T2T3

(1)

(2)

(3)

P lc M‘i M
PIS |/ |1 |S 1O
u ‘CI ‘G

A

CH1 LWOO0O0 - LWO31 — 1

CHZ LwO032 - LWO&3

Concerning the register assignment, there is no difference between MS and RS.

The T2/T3 recognizes the MS/RS by executing the I/O allocation.

The module type of the MS/RS is "TL-F".

The MS/RS which is mounted nearest to the CPU is allocated as CH1. And the
next one is CH2, and in this order. Maximum 8 MS/RSs can be allocated. (CH1 to
CHB8)

To assign the LW registers to the allocated MS/RSs, the network assignment is
necessary. Set "LINK" to each allocated CH.

By setting "LINK", the LW registers are assigned to the CH from LWOQO in 32
words units.

If all CH1 to CH8 are allocated, the LW registers are assigned as follows.

CH1 [ LWOOO - LWO031 ] CH5 [LW128 - LW159 ]
CH2 [ LWO32 - LWO0SB3 | CHB [ LW160 - LW191 ]
CH3 [ LWO64 - LWOS95 | CH7 [LW192 - LW223 |
CH4 [ LWO96 - LW127 ] CH8 [ LW224 - LW255 |

System Description
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2. DATA TRANSMISSION OVERVIEW

(4) The correspondence between the assigned LW registers and the MS/RS's
transmission memory is determined as follows.

LW register  CH1
| LWO000 | 0
LW0O01 ‘ 1

Transmission memory

31 | CH3

LWOg95 31 CH4

g
w
=]
iy

LW255 | 31

For example, when an output type RIO is corresponding to the address 2 of CH2,
the outputs can be controlied by LWO034 (L0340 to LO34F).
Refer to T2/T3 User's Manual for details of the Link register LW and Link relay L.

— =

TOSLINE-F10
- 12 -



2. DATA TRANSMISSION OVERVIEW

2.3 Transmission modes

Basically, the F10 system can be established without changing the transmission modes
(at the factory setting). However, to meet the various application requirements, some
transmission modes are provided in the F10. You can select the required modes by
setting the DIP switches on each station

This section outlines the F10's transmission modes. For details, see Section 7.

(1

2

(3)

High speed mode and Long distance mode:;

The F10's data transmission speed can be selected either 750 kbps or 250 kbps.
The 750 kbps mode is called High speed mode and the 250 kbps mode is called
Long distance mode.

In the Long distance mode, although the scan cycle is longer, the allowable
transmission distance becomes longer than the High speed mode.

All the stations on the F10 system (including the repeaters) must be set to the
same mode.

Factory setting is the High speed mode (750 kbps).

Automatic re-configuration mode:

As mentioned in Section 2.1, the MS checks existing stations on the F10 system
only at the timing of power to the MS comes on, in the standard mode. Therefore,
if power to a remote station (RS or RIO) comes on after MS power on, the remote
station will not be recognized by the MS and cannot join in the F10 system.

To enable random power on to the stations, the automatic re-configuration mode is
provided. (switch setting on the MS)

In the automatic re-configuration mode, the MS checks the existence of a station
every scan. Therefore the scan cycle becomes longer.

Factory setting is the standard mode (non-re-configuration mode).

Read-back check mode:

In the standard mode, it cannot be monitored whether an output type RIO has
received the data correctly or not.

If the read-back check mode is selected (switch setting on the MS), the MS reads
back the data from the output type RIO and reflects the result on the scan error
map. The check mode can be selected from 1 station check per scan or all stations
check per scan. In the read-back check mode, the scan cycle becomes longer.

The read-back check is not valid for the RS,

Factory setting is the standard mode (non-read-back check).

System Description
o



2. DATA TRANSMISSION OVERVIEW

(4)

(5)

Scan data synchronization mode:

The synchronization of 32 words of scan data is guaranteed in this mode. This
mode is valid for MS and RS. When this mode is selected, the transmission delay
from PLC to PLC becomes longer.

This mode selection is available for the MS/RS for T3, Factory setting is the non-
synchronization mode.

The MS/IRS for T2 is fixed in the synchronization mode.

Scan data hold/reset selection in error;

In the case of time-out error is detected in an output type RIO, the output status
of the RIO can be selected either hold or reset (all OFF) by switch setting.

This selection is valid for output type RIO and MS.

In case of MS, when the reset mode is selected, the receive area of scan data
will be reset to O if time-out error is detected.

Factory setting for RIO is the reset mode, and for MS is the hold mode.

The RS is fixed in the hold mode.

TOSLINE-F10
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3. STATION HARDWARE

3. Station Hardware

3.1 Station for T2

External feature of the MS211 (MS for T2) is shown below. Externally, the R5211 (RS

for T2) is same as the MS211.

MS211

O @
OLI'J
O

r
Dede J=de
Qo= Qo=

—=
DO OFOwN
QROw DO wW
Qo0& o0
Qo4 Qo D@
OmMO® OMO® 5y
GTO~NQTMO~

T

L1

FG

il

Status LEDs

]

L—- ——  RAS information LEDs

_— Transmission terminals

Monitor mode switch
s

!(—— Station number setting switches

=

— Operation mode setting switches

System Description
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3. STATION HARDWARE

- Status LEDs:
Indicates the station operation status.

S
@
A~
——— A (Access): Flickers when T2 accesses the station.
i — O (Option):  Not lit when normal.
Blinks when error has occurred.
S (Scan). Lit during scan transmission.
| Mot lit when scan transmission has stopped.
Blinks when error has occurred.
L; R (Runj: Lit when the station is normal.
Mot lit or blinks when errar has occurred.

« RAS information LEDs:

Displays various RAS information depending on the Monitor mode switch.
See Section 9.3 for display details.

= Transmission terminals;

Used to connect the transmission cable. A short-bar for termination connection is
attached as accessory. See Section 6 for cable connection.

« Monitor mode switch:

Used to select the information displayed on the RAS information LEDs. This switch
is not valid for RS. See Section 9.3 for display details.

MODE

T

‘ f-::‘ Rotary switch (0 to F)

- Station number setting switches:

The function of these switches is different between MS and RS.
MS --- Used to select the information displayed on the RAS information LEDs.
See Section 9.3 for display details.

RS - Used to set the Station number. Setting range is 0 to 31. The setting status
of these switches is recognized at power on.

L@)—‘ 10 (10's digit)
o Rotary switches (0 to 9)
L(—-!-) 1 (1's digit)

STN

TOSLINE-F10
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3. STATION HARDWARE

+ Operation mode setting switches:
3 DIP switches are provided to select the transmission modes. The setting status of
these switches is recognized at power on. Refer to Section 7 for details.

DIFD DiP1 DiFz2
{CECTCIRE]) (e |¢CEECETT)
DIPO S
[No. OFF - ON |

1 |High speed mode (750k) Long distance mode (250k)
2 |Reserve (set to OFF} et |
3 |Reserve (set to OFF) — -

4* | Non-re-configuration Automatic re-configuration
5* [Non-read-back check  |Read-back check
6% |1 station / scan All stations / scan
7 Reserve (set to ON)

' 8 |Reserve (set to OFF) |

———— —

Notes (1) Factory settings are OFF except No.7.
(2) * marked switches are not used in the RS (set to OFF).
(3) No.6 is valid when No.5 is set to ON.

DIP1 T
No. OFF | ON
1* [Nﬂrmal mode . Test mode

2 'Hesewe (set to OFF)
B 1Data send block disable Data send block enable
4 rReserve (set to OFF) —
5* ":‘E‘.c.an data hold in errar Scan data reset in error
6 |Reserve (set to OFF) —
7 |Reserve (set to OFF) =
| 8 |Reserve (setto OFF) —

Notes (1) Factory settings are all OFF.
(2) * marked switches are not used in the RS (set to OFF).
(3} When data send block is used in the MS, set No.3 to ON, and set the size
by DIP2. Refer to Section 2.1.

System Description
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3. STATION HARDWARE

DIP2 _ - )
No. | OFF e ON
1 | Data send block size setting (OFF = 0)
2 No.8 — No.1
3 | Q0000000 = 0 word
4 | 00000001 = 1 word
5 00000010 = 2 words
6 : :
7] 00100000 = 32 words
. _ = o]

Notes (1) Factory settings are all OFF (size = 0).
(2) Set the size of data send block in binary. (No.8 = MSB, No.1 = LSB)
(3) Settings for more than 32 words are not allowed.
(4) In case of MS, DIPZ2 is valid when No.3 of DIP1 is set to ON.
(5) Refer to Section 2.1.

TOSLINE-F10
- 18 -



3. STATION HARDWARE

3.2 Station for T3

External feature of the MS311 (MS for T3) is shown below. Externally, the RS311 (RS
for T3) is same as the MS311.

MS311
" = & A ‘-
fas 2 2 Status LEDs
8123 4857
Lloooo 0000
S8 AB CDEF
Q0000000 . ;
012314587 —— RAS information LEDs
H[O{JQD QOO0
B9 AB CDEF
OO00O000 —
MODE o Monitor mode switch
®*10 -
STN  [— é_._____::_—————'w— Station number setting switches
w1 |
A ——
o
TERM ___— Transmission terminals
L1 «
Lz
FG
o |

® Operation mode setting switches

System Description
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3. STATION HARDWARE

- Status LEDs:
Indicates the station operation status.

R
L

> OO

S A
® ®
T— — A (Access): Flickers when T3 accesses the station.
————— 0 (Option): Not lit when naormal.
Blinks when error has occurred.
S (Scan): Lit during scan transmission.
Not lit when scan transmission has stopped.
Blinks when error has occurred.
———————— R {Run}: Lit when the station is normal.
Mot lit or blinks when error has occurred.

» RAS information LEDs:
Displays various RAS information depending on the Monitor mode switch.
See Section 9.3 for display details.

= Transmission terminals:
Used to connect the transmission cable. A short-bar for termination connection is
attached as accessory. See Section 6 for cable connection.

- Monitor mode switch:
Used to select the information displayed on the RAS information LEDs. This switch
is not valid for RS. See Section 9.3 for display details.

_\xku
MODE (j"w Rotary switch (0 to F)

+ Station number setting switches:
The function of these switches is different between MS and RS.
MS --- Used to select the information displayed on the RAS information LEDs.
See Section 9.3 for display details.
RS - Used to set the Station number. Setting range is 0 to 31. The setting status
of these switches is recognized at power on.

x10 |\ 10's digit
STN o~ Rotary switches (0 to 9)
%1 l\—b-f] 1's digit

TOSLINE-F10
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3. STATION HARDWARE

- Operation mode setting switches:
3 DIP switches are provided to select the transmission modes. The setting status of
these switches is recognized at power on. Refer to Section 7 for details.

DSWO DSWi1 DSw2

12 %4 £ 87T & 12 34 £ a7T 8 34 5 a7 8

]| (el

[= 2]

DSWO

No. OFF ON
1 [High speed mode (750k) Long distance mode (250k)
2 |Reserve (set to OFF) - —

3 |Reserve (set to OFF)
4

* |Non-re-configuration Automatic re-configuration
5* | Non-read-back check Read-back check
6* | 1 station / scan | All stations / scan
7 | Non-synchronization Synchronization

8 |Reserve (set to OFF) , - —

MNotes (1) Factory settings are all OFF.
(2) * marked switches are not used in the RS (set to OFF).
(3) No.6 is valid when No.5 is set to ON.

L E—————N
|No. OFF ; ON
| Mormal mode Test mode

2 Reserve (set to OFF) | =
3* |Data send block disable Data send block enable
4 |Reserve (set to OFF) .
5% | Scan data hold in error Scan data reset in error
6 |Reserve (setto OFF) —

7 |Reserve (set to OFF) g==t==
- 8 |Reserve (set to OFF) =

Notes (1) Factory settings are all OFF.
{2) * marked switches are not used in the RS (set to OFF).
(3) When data send block is used in the MS, set No.3 to ON, and set the size
by DSW2. Refer to Section 2.1.

System Description
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3. STATION HARDWARE

DSW2

pa. OFF | ON
1 | Data send block size setting (OFF = 0)

| —

[2] No8— Nod

3 00000000 = 0 word

4 | 00000001 = 1 word
'iT 00000010 = 2 words
6 : :
| 7 00100000 = 32 words
18|

MNotes (1) Factory settings are all OFF (size = 0).
(2) Set the size of data send block in binary. (No.8 = MSB, No.1 = LSB)
(3) Settings for more than 32 words are not allowed.

(4) In case of MS, DSW2 is valid when No.3 of DSW1 is set to ON.
(5) Refer to Section 2.1.

TOSLINE-F10
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3. STATION HARDWARE

3.3 Remote I/O station

The following types of RIOs are available. Each of them has 16 points of external
input or cutput. The RIO is suitable for small points distributed 1/0 system.

Type Part number DeEripp'pi o
DI633 FDIG33*K 16 points 24 Vdc input, 24 Vdc power
~ RO663 FROB63*K 16 points relay output, 24 Vde power
. DO633 | FDOB33'K 16 points 24 Vdc output, 24 Vdc power

The external fearure of the RIO is shown below. (Example of DI633)

Power terminals /O terminals
iy : ]
= = =
—1— Terminal cover
Station number Status LEDs
setting switches - s et
: = 2 wex w8 o Tﬁﬁui Fio
Operation mode — T & anannnual -t 0633 —t— Product 1D
setting switches ¢ SBRPDDDD : =
' W[ (e . ' \"-—"—‘ 110 status LEDs
hkhkthhPFththFthkhF
—— Terminal cover
I ;
— ] — 3 Mounting hole
I T
Transmission terminals / /O terminals
DIN rail lever

System Description
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3. STATION HARDWARE

+ Status LEDs:
Indicates the station operation status.

POWER @ <——  Litwhen 24 Vdc power is normal.

RUN @ =<=—— Lit when the station is normal.
SCAN @ < —— —— Not lit when error has occurred.
ALARM O <— Blinks when the station is searched. (Test mode)

r Lit during scan transmission.
| Fp— [ Not lit when scan transmission has stopped.
Blinks when error has occurred.

[ Lit when scan transmission has stopped.
Blinks when error has occurred,

* 1/O status LEDs:
Indicates the external input/output status. Lit when the signal of the point is ON.

« Transmission terminals:
Used to connect the transmission cable. See Section 6 for cable connection.

+ Station number setting switches:

Used to set the Station number. Setting range is 0 to 31. The setting status of these
switches is recognized at power on.

{:\ ( —) LL’,")) Rotary switches (0 to 9)
x10 X1
A M
|
1's digit
10's digit
TOSLINE-F10
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3. STATION HARDWARE

+ Operation mode setting switches:
A DIP switch is provided to select the transmission modes and termination connection.
The setting status of this switch is recognized at power on {except No.8). Refer to
Sections 6.2 and 7 for details.

ah

12 34 5 6 7 8

No. OFF _ ON :{

1 |High speed mode (750k) Long distance mode (250k)

2 |Scan dataresetinerror  |Scan data hold in error |
| S | |

4
5 |Reserve (set to OFF) —

B |

: .
8 Non-termination Termination connection |

Notes (1) Factory settings are all OFF.
{2) When the RIO is a terminal station, set the No.8 of the DIP switch to ON
to connect built-in termination resistor.

System Description
+ a8 .



4. SAMPLE OPERATION

4. Sample Operation

This section explains the starting-up procedure of F10 with simple example.

4.1 Sample system

Let us consider the system in the following diagram as an example.

T2 (Master)

PP MM
s|U |s|s 110
2| & @
gl2 [ A
114 1 11 Rack: BU218
STN#16
T2 (Remote)
P[P |R
s|u |[s]| 110
% |z |2
6|1 |1
114 N
Rack: BU218
Line 2
Line 1

Eﬁ?& DI633 |- ROB63 DI633 !;663

STN#4 STN#12

STN#O STN#1 STN#10

TOSLINE-F10
- 26 -



4. SAMPLE OPERATION

Data link configuration (Register assignment) is as follows.

T2 (Master)
LWV register

~ LWO000 |

Jr; J1\.

LWO01
LW002
LWO003

h

LW004
| LWO005
| LWoo6
LWO007 |
CH1 LWO008

Y
>

CHZ | | LW047 |

I-.‘l.i'"-'i'.l-‘i:.'slI 12 words

L

M

RIOs

| DIB33
DIg33

| DIB33

ROB63

STN#0
STN#1

STN#4

> [ ROB63 | STN#10

STN#12

T2 (Remote) STN#16

LW register

LWO00
LWOO1

CH1

e

System Description



4. SAMPLE OPERATION

4.2 Cable connection

(1) Transmission cable connection and termination

Line 1
MS211 DI633 RO663
STN#O STN#12
s [ ] : i : i =]
LY = A L1 i L
SG —86 ————— 115G
FG m\l """ FG | el r—— ]
Line 2
MS211 RS211
™ oo 1T
L1 = ——L1
WY
L2 ——12 |
SG ' SG |
FG - FG

« Connect L1 to L1, L2 to L2, and SG to SG between stations.

* Use shielded twisted-pair cables. L1 and L2 should be paired. Cable shield

+ Set termination at both end stations (terminal stations). Only 2 terminal stations
are allowed on the line.

NOTE
VAV

TOSLINE-F10

should be connected to FG.

MS/RS -- Short TM (TERM) and L1
RIO - Set No.8 of the DIP switch to ON. (See Section 4.3)
- Connect FG with a grounding point at one station. Normally at MS.

See Section 6 for cable connection details.

- 28 -



4. SAMPLE OPERATION

(2) Power and I/O wiring for RIOs

24 Vide power
24 \de Y +24 Vdc
oV \ oV

Input wiring (DI633)

. — —— F
N
Output wiring (RO663) Output wiring (DO633)
[0 | — P
[ 1 — 0 —
{2 - 1 1 1
B -— 2 ]
co @ 3 5
4 — 4 ——
o ! 5 .
7 — 6 |+
C“ | @ ? |__i_T-
R T S B
B — L & 2
| G2 @ F ——1—
c_| — N
| : | :
F —— 1
e

NOTE See Section 5.2.3 for I/O specifications and wiring details for RIOs.
VAV

System Description
. Y



4. SAMPLE OPERATION

4.3 Switch settings

(1) Line 1 MS211

- Monitor mode switch and Station number setting switches:
These switches are not related to the data link operation. (Any setting)

» Operation mode setting switches:
DIP1 DIPZ2

DIPO
Tuuannnul|[anansnes|[[danauen

54 5 8478 oW1 2 54 5 8718

No.7 of DIPO is ON and others are OFF. (Factory setting)

(2) Line 1 RIOs

= Station number setting switches:
Set the Staion number.

l/"-l_,.-—-x.ll , ‘._‘.
ik / Example of STN#12

* Operation mode setting switch:

ol RARERAE,

12
M

i
Set all OFF for STN#0, STN#1, Set No.8 to ON and others OFF
for STN#12. (Termination)

STN#10 and STN#4.

TOSLINE-F10
s



4. SAMPLE OPERATION

(3) Line 2 MS211

- Monitor mode switch and Station number setting switches:
These switches are not related to the data link operation. (Any setting)

= Operation mode setting switches:

DIPO DIP1 DiP2

i ] i i i o ™ S

oyl 3 34 5 47 8 oyl 2 34 54T8 on1 42 54 5 &7 8

Set No.3 of DIP1 to ON. (Data send block enable)
Set No.2 and No.4 of DIP2 to ON. (Data send block size = 10 words)
10 (decimal) = 00001010 (binary)

{4) Line 2 RS211

» Station number setting switches:
Set the Staion number. (STN#16)

%10
STN

*1
- Operation mode setting switches:

DIPO DIP1 DIP2

1o i o | R w | A o Y S

M1 2 34 5 8T8 o1 2 34 5878 on1 32 34 5 87 8

Set No.3 and No.4 of DIP2 to ON. (Data send block size = 12 words)
12 (decimal) = 00001100 (binary)

System Description
RN 1



4, SAMPLE OPERATION

4.4 Settings on PLC
(1) Master T2
= /O allocation

Allocate the MS211s as TL-F by the automatic /O allocation or by the manual
IO allocation.

| 10 Aliocation» |

T-PDS screen
Wit EA——- cee-lnit H1 — Uit %3 --—-lnit #23—— Example
Slat 140 Slat 10 Slot ] §lot I/ .
P 1 o ] o1 1 o 1| (IO allocation)
o | TL-F 1] 110 | 11 ] 11 1
1 [ TL-F ] I | 1 20 1 F3 | 1
210 | a1 I 11 ] a1 |
30 1 q I I 4 1 1 g 1 1
4 | 1 510 1 5 [ | 5 [ |
510 1 [ 1 60 | [ ]
B[ ] 710 1 70 1 71 ]
T 10 1 I | 1 31 1 B ]
B 1 T | 1 3| 1 3 [ 1
5 | I 0 1 I m | 1 \ I
RfTETN liston WETOEE  BENNEEE  FTIGIN Cancel |
F1 FZ F3 2] |34 Fh F7 (3] k] Fili—

Slot 0 MS211 is recognized as CH1, and slot 1 MS211 is recognized as CHZ.

- Network assignment
Set LINK both for CH1 and CHZ on the network assignment.

chetwork Asslgmnent>
T-PDS screen
T. - F TL = & CH 1 CH 2
oy il e 1 ] S
Ch 2 o .
[ I | 1 Block 2 [ 1 [Netwark assignment)
cHa | 1 Block 4 [ 1 I |
s 1 Block 5 [ 1
[ | 1 Block 6 [
ChT | 1 Block 7
THE | 1 Bleck & | 1
Block 3 [ | 1
Block 18 1 [
Block 11 1 1 1
| Block 12 [ 1
| Block 13
Block 14 [ |
| Block 15 |
Block 16
OffLine:, By = ;
Edit B BN N G|
F1 F2 ] F4 Fi Fh Ty L] ] Fin
e L, |

LWO0O00 to LWO31 are assigned to the CH1 M3211, and LWO032 to LWOE3 are
assigned to the CH2 MS211.

TOSLINE-F10
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4. SAMPLE OPERATION

(2) Remote T2

- /O allocation
Allocate the RS211 as TL-F by the automatic /O allocation or by the manual
11O allocation.

| 10 Al ol fom —|
| T-PDS screen
~—==lpnit :?T-I-—— ;I--unlr ;rl'ﬂ_“ ;L-u-l.hit ;?.m él. Unit :E--- example
Slot I ot t ot s
| Mol 1 Bl ] Bl [ Bl 1| (/O allocation)
| @[ T-F | 10 1 10 1 11 i
11 1 BN | 1 2 1 LI | ]
| 1 11 1 10 1 3| 1
E | 1 4 | 1 a1 1 1 1
a1 1 5 0 1 il 1 5 1 1
51 1 6 1 Bl 1 6 1 1
B[ 1 b | 1 T 1 1 T 1
71 | | | I | I 1 1
B i 1 9 | 1 LI | 1 91 1
' 1 1| [ I w1 1 I I

OFFIine:C = z N
i ELE Uiston ETTUET WS ECTICIN Cencel |

“F1 Tz Fi i Fa F& F7 Fi 3] F1d

The RS211 is recognized as CH1.

= Network assignment
Set LINK for CH1 on the network assignment.

chetuwark Asglgmment>
i T-PDS screen
n-F TL-% CHI CH 2
a: 1=} R Sxampie
N E: 0 ;
SRR 1 Hlock 3 [ 1 I {Metwork assignment})
tha | | Hlack 4 i I I
LHS I 1 Binek 5 1 1
CHE | i Block 6 i
7 1 Block 7 1
A | 1 Block B [ 1 I
Block 9 [ ] [
Hlock 18 ] |
Bloch 11 1
Block 12 ]
Block 13 1
Block 14 ]
Block 15 |
Bluch 16 ]
_ Bt i BN  ETEE Cancel |
F1 33 3] Fi 351 (i F7 F& Fa Fim
I B I

LWOO00 to LWO31 are assigned to the RS211.

NOTE For key operations of the T-series programmer (T-PDS), refer to the T-PDS
VAV  Operation Manual.

System Description
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4. SAMPLE OPERATION

4.5 Sample program

(1) Master T2
On the master T2, input data from the RIOs are read into LW registers as follows.

STN#0 DI633 — > LWO000 (L00OO - LODOOF)

STN#1 DI633 ———> LWO0O01 (L0010 - LOO1F)
STN#4 DI633 —> LW004 (L0040 - LO04F)

And the data of LW reqisters are sent to the RIOs as output signals as follows.

LWO10 (L0100 - LO10F) — = STN#10 RO663
LWO12 (L0120 - LO12F) > STN#12 ROB63

Therefore, as similar as local inputioutput (X/Y), the remote input/output can be
used in a program by using L devices.

(For example)

| L0005 L0049 L0120
— — G

When bath the input 5 of STN#0 DIE33 and the input 9 of STN#4 DIE33 are ON,
turns the output 0 of STN#12 ROBE3 to ON.

Also, 10 words data starting with LWO032 are sent to LWO000 and after of the remote

T2 And 12 words data starting with LWO016 of the remote T2 are read into LW048
and after, as follows.

Master T2 Remote T2
¥ %
LWo3z — > LWOOOD
10 words
o LWO041 —  L\WO009
LW048 < LWo18
12 words
LW059 < LWoz27

TOSLINE-F10
L



4. SAMPLE OPERATION

To send data from the master T2 to the remote T2, simply write the data onto
the LW register assigned to data sending. And the data sent from the remote T2
are stored on the LW registers assigned to data receiving.

{(For example)

}—[ D2000 MOV LWO033 ]

l—-[ Lwo48 MOV D2500 ] e AL

The data of D2000 is written into LW033, then it will be sent to LWOO01 of the

remote T2
The data of LW016 of the remote T2 is received and stored into LW048, and
it is copied to D2500.

(2) Remote T2
As for the data linkage, data handling method on the remote T2 is the same as

that on the master T2. The register correspondence information is very important
to create the program.

(For example)
[ LWOO1 MOV YWO14 ] S

i— [ XW005 MOV LWO16 |———

The data sent from the master T2 (LWO033) is received in LW001, and it is written

into YW014
The input data of XWO005 is written into LWO016, then it will be sent to the master

T2 (LW048).

System Description
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4. SAMPLE OPERATION

4.6 Starting the operation

Now, the necessary preparations are completed.
Before starting the operation, turn off power to the T2s and RIOs. Because the Station
number setting switches and the operation mode switches are read at power on.

Next, turn on power. Note that the power on sequence must be remote T2 and RIOs
first, and followed by master T2. Otherwise M5211 cannot recognize remote stations.
If the automatic re-configuration mode is selected, the power on sequence can be
random. Refer to Sections 2.3 and 7.2.

Then turn the T2s to RUN mode. The F10 operation will be started.

TOSLINE-F10
- 36 -



5. SPECIFICATIONS

5. Specifications
5.1 System specifications

Transmission specifications

ltem o Specifications

| High speed mode | Long distance mode |
Bus (terminated at both ends) )
Shielded twisted-pair cable (2 pairs or more)

| 1.2mm¢, 0.75 mm*, 0.6 mm* for RS485

[ _Max. 500 m (total) Max. 1000 m (total)

Max. 300 m (total) Max. 600 m (total) |

Max. 200 m (total) | Max. 400 m (total) |

Max. 32 remote stations !

(Station number O to 31)

| 750 kbps | 250kbps

Asynchronous transmission

Baseband, NRZ, Positive logic

| Topology
| Transmission cable

Transmission | 1.2 mm ¢
distance 0.75 mm”*
(no repeater) | 0.5 mm®
Number of stations

Transmission speed )
Transmission rnet_hoc_l
Modulation mothod

Access methﬂ-_d
Interface standard

Polling/sellecting method

Conforms to EIA R5485

‘Scan transmission cap.

Max. 512 points (32 words)

Scan cycle 7 ms/32 words | 12 ms/32 words
| Communication service | Scan transmission
Error checking CRC check

Notes 1) For the transmission cable specification, refer to Section 6.5.
2) When the repeater(s) is used, transmission distance can be extended.
However the segment length is limited by the value on the above table.

k—— Segment ——— > Segment Eni
N, 'S W
/’I \ 474 :

(Ms | | RS | "rRiO| [EE| [RIO| RIO

Repeater

3) Same cable should be used in a segment.

System Description
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5. SPECIFICATIONS

5.2 Station specifications

5.2.1 Stations for T2

ltem | Ms211 RS211
Station type Master station Remote PLC station
Max. number on T2 8 stations (MS211 and RS211 total)
I/O allocation type | TLF TL-F L
Scan transmission register | 32 words 32 words

(LWOODO0 - LW255)

(LW00O - LW255)

| register

| Station control/status

Scan error map

| (SW094 - SW109)

(SWO78 - SW093)

2 words

2 words
(SWO78 - SW093) 1

2 words

2 words
(SW094 - SW108)

connection

Transmission cable

Optional | Automatic re- | Yes (selectable) | —
functions | configuration
Read-back | Yes (selectable) -
check )
| Scan data Mo No
synchronize (fixed in synchronize) | (fixed in synchronize)
Data hold/ Yes (selectable) No (fixed in hold)

- reset in error |
LED Status LEDs Station status Station status
indication (R, S, 0,A) | (R.5,0, A)

RASLEDs | Staionconnecons | =
(selectable) ~ Data send blocks Data send block

Scan error map

5-p|r| terminal block
(removable), M3.5 |

Current consumption

| 5-pin terminal block

(removable), M3.5 ‘

600 mA (5 VEIG}

Environmental mpditiﬂns

Size

" 600 mA (5 Vdc)

Conforms to T2 spcrﬁcatlans

Same as T2 /O module (1-slot size)

TOSLINE-F10
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5. SPECIFICATIONS

5.2.1 Stations for T3

Item ~ MS311 RS311 |
Station type | Master static:_n- Remote PLC station
Max. number on T3 8 stations (MS311 and RS311 total)
/0 allocation type TL-F TL-F
Scan transmission register | 32 words 32 words
(LWOO0O - LW255) (LWODO - LW255)
Station control/status 2 words 2 words
register | (SWO78 - SW093) (SWO78 - SW093)
Scan error map 2 words 2 words
(SWO094 - SW109) (SWO094 - SW1089)
Optional | Automatic re- | Yes (selectable) : —
functions  |configuration
Read-back | Yes (selectable) et
check _ )
Scan data Yes (selectable) Yes (selectable)
synchronize | B |
Data hold/ Yes (selectable) " No (fixed in hold) ‘
reset in error | _
LED Status LEDs | Station status | Station status
indication | (R, S, O, A) | (R, S, 0, A)
RASLEDs | Staionconnmections | = |
(selectable) | Data send blocks | Data send block |
/O status of selected =
RO
DIP switches setting -
L LY RS SURTRRRPAP SV
Scan error map =
Transmission cable 5-pin terminal block 5-pin terminal block
connection (removable), M3.5 | (removable), M3.5
Current consumption | 600 mA (5 Vdc) | 600 mA (5 Vdc)
Environmental conditions Conforms to T3 spcifications
Size | Same as T3 I/O module (1-slot size)

System Description
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5. SPECIFICATIONS

5.2.3 Remote I/O stations

Dig33 _ -
i Item 1 DIB33
Station type Fixed I/O type remote I/O station
/O type DC input . )
Scan transmission data | 1 word - ]
Power supply voltage 24 Vdc o B
Voltage _téleranc:e 20.4 to 26.4 Vdc

Current consumption

250 mA (including input current - at all points ON)

Input type

Dry contact input (current sourcing)

I

No. of input points

16 points (16 points per common)

Insulation method

Photo-coupler

Input voltage

Input current

10 mA  (at 24 Vdc)

Minimum ON wvoltage

Contact close (9.6 V between P and input terminals)

| Maximum OFF voltage

Contact open (3.5 V between P and input terminals)

ON delay time

10 ms or less

OFF delay time

15 ms or less

Input status display

LED display for all points, lit at ON, internal logic side |

' External connection

21-pin removable terminal block = 2, M3.5

~ Withstand voltage

1500 Vac, 1 minute

- Environmental condition

Conforms to T2/T3 specifications

| Weight

| 44049

Internal circuit

24vde ©—

oV &8—

Filter = to power

circuit ] - circuit

g

0@

PE— { @E:

Sl AT
16—
20—
3Ig—
48—
50—

FO—

N '
N G—

Internal circuit

TOSLINE-F10
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5. SPECIFICATIONS

DI633
Terminal connection
] TTTT
24 Vdc ~ ) |
+ L . W R W
Grounding -
) [olo]ololololololo]lo]0]
[oJoJo]olo]o]o]o]|o]|o0O
+24vdc [GND| Ne! P [ N 1
v NC 0 1 2 3 4 5 6 7
DIg33
11 S6 8 9 A B C D E F
el Ine| P+t | M1
[o]o]lo]olo]lololo]lo]o]
lo]o]coclolololo|o|lolo]o]
|
L T “g| | NN N
\ N b ‘I". i
0 0 0 0 I B B B

NOTE (1) N terminals are connecteed each other inside the station. Depending on
VAV the input wiring system, the following connection is also available.
(2) P terminals can be used to supply 24 Vdc to proximity switches, etc.
P terminals are connected each other inside the station.

1. rriIy. R
""..' ll". \‘\' Y '\ \I I"".,l

RREREERA

PN 23 IN]+]

System Description
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5. SPECIFICATIONS

RO663 | 3
| ltem i | RO663
| Station type Fixed /O type remote I/O station

/0 type Electromechanical relay output

. Scan transmission data | 1 word
Power supply voltage 24 Vdc

| Voltage tolerance 20.4 to 26.4 Vdc
Current consumption 200 mA (at all points ON)
Output type | NO-contact
MNo. of output points 16 points (4 points per common X 4)
Insulation method Photo-coupler and relay
Rated load voltage 240 Vac/24 Vdc =

Range of load voltage Up to 264 Vac/125 Vdc _
Maximum load current 2 AJpoint (resistive load), 4 Alcommon
Contact ON resistance 50 mQ or less (initial value)

Leakage current at OFF | None
Minimum load current § Vdc, 10 mA (50 m\W or more)

ON delay time 10 ms or less
OFF delay time 10 ms or less ]
Output status display LED display for all points, lit at ON, internal logic side |
External connection 21-pin removable terminal block > 2, M3.5 B
Built-in fuse None
 Withstand voltage 1500 Vac, 1 minute
Environmental condition | Conforms to T2/T3 specifications |
Weight 500g
Internal circuit i cmmmns
B0 60— 0
e ' —B0 1
@) —o2
—@ 3
£ ()]
g X
= - —©4
E ———® ¢
£ —~ — 938
—e
- —ak
Rl
to power = Filter @ 24Vdc
circuit - circut ——& Qv

TOSLINE-F10
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5. SPECIFICATIONS

ROE63 B
| Terminal connection |

\ | |
wall 000000 i
g |
| | |®
Grounding [
i || || ’T\ \
. [o]oJo]o|lo]olo]Jolo]|lo]o]
[oJoJoloJolo|olo]o]o
»24vdc [GND| Nc| co——+—1- |ct 11
oW NC O 1 2 3 4 5 6 7
RO663
L1 5G &8 g A B c D E F
Fe|i2 | e 24—+ |es—+—1
[a]oloelololololeldle
[o]o]oJoJo]o[o]o]o[o]|o]

NOTE (1) The electrical life of the relay is 100 thousand times or more.
VAV (At rated voltage, current)
(2) The mechanical life of the relay is 20 million times or more.
(3) This station does not have protective fuse inside. Install a 4 A fuse per
common externally for short-circuit proof.

System Description
llE &



5. SPECIFICATIONS

DO633 - -

— Item DO633
Station type Fixed I/O type remote /O station ]
I/O type Transistor output

" Scan transmission data | 1 word
Power supply voltage 24 Vdc

Voitage tolerance 204 to 26 4 Vdc _li
Current consumption 200 mA (at all points ON)

Qutput type Current sinking

No. of output points |16 points {16 points per common) R
Insulation method Photo-coupler )

Rated load voltage 12 to 24 Vdc - i

Range of load voltage 9.6 to 26.4 Vdc
Maximum load current 1 Alpaint, 2 A/4 points (transistor array), 4 Al16 points |

_ ON resistance 1.5 Q orless
Leakage current at OFF | 0.1 mA or less
. ON delay time 1 ms or less
OFF delay time 1msorless )
Output status display LED display for all points, lit at ON, internal logic side
External connection | 21-pin removable terminal block = 2, M3.5
Built-in fuse ~  BA _ -
| Withstand voltage | 1500 Vac, 1 minute
Environmental condition = Conforms to T2/T3 specifications
Weight . 500 g
internal circuit =
FiN
@0
—91
_JE K|
A
(5]
g
5 :
£ —@F
e
©
P @ N

f

Power —@ 24V dc
circuit ——— 3 OV

TOSLINE-F10
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5. SPECIFICATIONS

DO633 S
~ Terminal connection

. 12-24Vde |
1 [Le]alololalololal
24 Vde + =0 T ]|
+ + I
Grounding [
= | | |
B [olo[oJo]olo[ololofo]o]
lojofolojololololo]oO
s2avde Jeng P 1T
o N 0 1 2 3 4 5 B T
DO633
L1 8G &8 9 A B C D E F
Feliz |Nc| P4ttt
loJolo]o|lo]|lo]olo]o]o
l[o]olo T alolelalelalol

NOTE The output terminals have been arranged to eliminate the external terminals

VAV for wire branching. Depending on the load power system, the following
connection is also available.

+

| 11
12-24Vdc —- d]

|

INfPof1]2[3]4]

System Description
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5. SPECIFICATIONS

External dimensions of DI633, RO663 and DO633

) 82 5
‘ ﬁ =
 —
. ik =
=
g g | = ==
, =
| = 0: "
-[ 1
i@l p o\l
| N |

[mm]

TOSLINE-F10
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5. SPECIFICATIONS

5.3 Repeater specifications

Item RP611A ' RP613A [
Type Electric/electric | Elecrtic/optic
Max. number on the line 2 2 (used in a pair)
~ Transmission line isolation | Photo-coupler | Optical fiber
Transmission speed 750 kbps (High speed mode) ] Selectable

250 kbps (Long distance mode)

Transmission |Electric Conforms to F10 system specification |
cable Optic - | H-PCF 200/230 ¢ m
Cable Electric Removable terminal block, M3.5
connection Optic — F08 type connector
(JIS C5977)

Transmission |Electric | Conforms to F10 system specification
distance optic | = | Max. 1000 m

_ S . (between RP613As)

~ Power supply voltage 24 Vdc B
Voltage tolerance 20.4 to 26.4 Vdc
Power interruption Continuous operation within 1 ms
Power consumption 8 W or less

| Withstand voltage 500 Vac, 1 minute
Environmental condition Conforms to T2/T3 specifications ;
Weight 500 N

External features

RP611A RPE13A
=TT |
O e
= ey
SR sl
E HHEHHEH OIS HE A A
ol g — e ——T T [T T T
av B L2 L Tl RG
WOOE ¥
TOSHIBA . POWER O
THE D D 250K
THOR 250M AR O B-A  TOSLMEFY)
RPGIRA
o | m:m'
e——— o o | ¥ &
HHHHE HEHHHHHEHHHE | HHHHHHEHHAHHPHBHHAHHHHEH
EoENESE e ENEN e
jiuiz [al et [ aie | Sl
.!..: ‘_EiiaE-JEﬁr"VE'
: — ~

NOTE Refer to Secttion 8 for cable connections and cable specifications.
VAV

System Description
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5. SPECIFICATIONS

External dimensions of the repeater

82

120

110

7

e

]

S

[mm]

TOSLINE-F10
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6. CABLE CONNECTION

6. Cable Connection

MS/RS RIO RIO
Wy e o
Lj_ — b L1_ AL : Wy 4 L1
o — e M
98— D = ; SG |
Lt BG | —IFG |
1 _| Grounding s

|
Termination Farmiraion

6.1 Transmission cable connection

+ Three terminals are provided for transmission, L1 (Line 1), L2 (Line 2), and SG
{Signal ground).

- Connect L1 to L1, L2 to L2, and SG to SG, every stations.

- The topology is bus connection (party line). The line must be terminated at both ends.
Only 2 terminal stations are allowed.

- Use shielded twisted-pair cable. L1 and L2 should be paired. (SG connection should
be other pair})

« The maximum cable length is dependent on the transmission mode and the cable
size. Refer to Section 6.5 Cable specifications.

NOTE
VAV

{1) Separate the transmission cable from high power lines and equipment
as far as possible. The table below shows a guideline for the distance
between the cable and high power line when they run in parallel.

Power line ~ Minimum distance (mm)
Voltage Current >100A | 100-50A | 50-10A | 10A>= |
more than 440 V 2000 | 2000 2000 2000

440 V or less 2000 ‘ 600 600 600
1220 V or less 2000 i 600 600 500

110 V or less 2000 ‘ 600 500 300
60 V or less 2000 | 500 | 300 | 150

{2) Cable branching or relaying by terminals, or usage of different type cables
on a line are not allowed.

System Description
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6. CABLE CONNECTION

6.2 Termination

+ At both termanal stations, the termination setting is necessary. To set termination;

MS/RS - Short TM (TERM) and L1 terminals.
RID ==r=- Set the switch No.B8 of the DIP switch to ON at the RIO.

+ At other stations, the termination must not be set. Otherwise F10 data transmission
cannot be performed correctly.

6.3 Grounding

- The cable shield should be connected to a stable grounding point (less than 100 @

to earth) by 2 mm® wire in shortest distance.
+ The follwing two methods for grounding are available. Select either method case by

case.
a) Grounding at single station
Connect the cable shield with FG terminals of every stations. And at one station
(normally at MS), connect the FG to ground.

MS RIO RIO

L1 = B st ¥ L1
2 M I . WK _JJL_ L2
SG | ] SG —f——+—+—+SG |
PG s o LI i L _Fej

—— Grounding

b) Grounding at each station
Connect the cable shield with FG terminal of each one side station. And connect

the FG to ground at each station.

MS RIO RIO

'|'_|_| oo o o

L1 = L1 S e T

12 D S vy B S

SG. — 86 ——— IS¢

EG r—e—Viard FG [ -e——AFG
—— Grounding — Grounding — Grounding

TOSLINE-F10
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6. CABLE CONNECTION

6.4 Using the repeater

By using the repeater, the F10 transmission line can be extended. Up to 2 repeaters
{RPE11As or RPE13As) can be used on a line.

NOTE (1) Set the transmission speed (750 kbps or 250 kbps) of the repeater(s)
VAV to meet the system setting. Otherwise data transmission cannot be
performed correctly.
(2) Even if the repeater(s) is used, the number of stations connectable on a
line is not changed. (max. 32 remote stations)

(1) RP611A (Electriclelecrtic type)

L Segment | | Segment | | Segment |
¥ T | R |
= R T 1'-, |IIII." _"I.II IIII,——- \'-.'I.I.-'f I"-_' ,."I II"-I Fl ".'.I
[ s !ll ge| [] e
RPE11A RP&11A
[ ] F10 station
= Transmission distance
Maximum distance Cable size '
_ 12mm¢ | 075 mm’ | 0.5 r'r_'nrﬂ_1r ]
High speed Segment | 500 m 300 m 200 m
mode (750 k) | Total 1500 m 900 m 600 m
Long distance |Segment | 1000 m | 600m 400 m
|mode (250 k) | Total | 3000m | 1800m | 1200m

+ Cable connections

__RP611A
= TERM| [TERM} -
— L a1 L1 L1 o L1
= B 4 S = Py B
L2 -.-':}:'.E Lz_ i L?-_—J'u"{l_ Lz i —
~— 8 —+—+1{86 | [S6 ———F—186 |
H

When the RP611A is a terminal, short TERM and L1 on the RP&11A.
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6. CABLE CONNECTION

(2) RPB13A (Electric/optic type)
Segment . Max. 1 km i Segment 4
- >| * 7 i 1
\/ Optical fiber N
--------- If] E/O J| E/O
RP&13A RPG13A
[ ] F10 station
- Transmission distance N B
' Maximum distance Cable size
12mm¢ | 075 mm?® | 0.5 mm?®
High speed Segment 500 m 300 m 200 m
mode (750 k) | Total 2000 m 1600 m 1400 m
Long distance |Segment | 1000 m 600 m 400 m
|mode (250 k) | Total | 3000m | 2200m | 1800m
- Cable connections
__RPG13A RP613A
8, TERM | Optical fiber L | TERM i -
Y | TXD ——_ —— TXD| | L1 =
—N 2 |RXD — ——— R}{H L2 : 0
—j—_SG B . SG
...... — FG | '| FG_—"'

The RP613As must be used in a pair.
When the RPE13A is a terminal, short TERM and L1 on the RPE13A.

TOSLINE-F10
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6. CABLE CONNECTION

6.5 Cable specifications

The following cable or equivalent should be used for the F10 transmission line.

Manufacturer 2 | Showa Electric Wire & Cable
Cable type CPEV-CU KMPEV-SB KMPEV-SB
Conductor size 1.2 mm ¢ 0.75 mm* 0.5 mm?

) (solid) (7>x0.35 mm) [(7>x0.29 mm)
Shields Cupper tape Cupper braid Cupper braid
Number of pairs B 2 - |2 2 ]
Jacket | Palyethylene insulated Polyvinyl chloride sheath
Conductor resistance 116.5 or less 28.5 or less 142.0 or less
(&2 fkm, at 20°C) — . — i P
Insulation resistance (M%2-km) 10000 or more | 10000 or more | 10000 or more
Withstand voltage (Vac/1 minute) | 1000 1000 1000
Allowable High speed mode  |Max. 500m | Max. 300 m Max. 200 m

'Ll:listaﬂ:e Long distance mode |[Max. 1000 m  Max. 600 m Max. 400 m

When the electricloptic type repeaters (RPE13A) are used, the following optical fiber
cable with optical connectors should be used.

?ﬂanufacturer |Berg Electronics

i.CabIe type DL2-A12HP (part number: ) — for inside panel

[ {DL2-B12HP (part number: )} — for outside panel
| Optical fiber cable  H-PCF (Hard polymer cladding fiber), S| (Step index) type
- 200/230 ¢t m (corefcladding dia.)

Optical connector F08 type (DL type) connector (JIS C5977)

Allowable distance Max. 1000 m

Optical fiber characteristics
Material Hard polymer cladding, Sillica glass core, Step index
Core diameter 200 =5 um
Cladding diameter | 230 +0/-10 g m
Numerical Aperture |0.37 - _ _
Attenuation __?'_dEﬂc_r_n_t_:r less |
Bandwidth 17 MHz:-km or more
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7. TRANSMISSION MODE DETAILS

7. Transmission Mode Details
7.1 High speed mode and Long distance mode
Function:

The F10 transmission speed can be selected either 750 kbps or 250 kbps.

The 750 kbps mode is called High speed mode, and the 250 kbps mode is called
Long distance mode.

In the Long distance mode, although the F10 scan cycle is slower, the allowable
transmission distance becomes longer. The table below shows the scan cycle and
the allowable maximum distance of the F10 transmission line (bus connection

segment).

‘Mode High_sgd mode —"ﬁung distance mode
Transmission speed 750 kbps 250 kbps

Scan cycle T ms/32 words 12 ms/32 words
Max, distance |[1.2 mm ¢ 500 m , 1000 m

by cable size [0.75 mm?® 300 m 600 m J

0.5 mm’ 200 m 300 m ,
Setting:

These modes are selected by the operation mode setting switch (DIP switch) on
each station and the MODE switch on the repeater.

High speed mode: (Factory setting)

__MSIR_S_far_TE_ DIPO - No.1 — OFF
MS/RSforT3 _DSWO-Noi _ — OFF
RO  DIP-No1 — — OFF
Repeater MODE switch — 750K
Long distance mode:

MSRSfor T2_DIPO-Noi  — ON_
MS/RS for T3 DSWO - No.1 ~ ON
RO ~~ DIP-Noi = = ON
Repeater MODE switch — 250K

NOTE  Every stations and repeaters on a F10 system must be set to the same mode.
VAV

TOSLINE-F10
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7. TRANSMISSION MODE DETAILS

7.2 Automatic re-configuration mode
Function:

In the standard mode, the MS checks existing stations on the F10 system only at
the timing of power to the MS comes on. Therefore, if power to a remote station
(RS or RIO) comes on after the MS power on, the remote station will not be
recognized by the MS and cannot join in the F10 system.

To enable random power on to the stations, the automatic re-configuration mode is
provided.

In the automatic re-configuration mode, the MS checks the existence of a station
every scan (for 1 adderss per scan). Therefore the scan cycle becomes longer.
(see Note below)

Setting:

This mode is selected by the operation mode setting switch (DIP switch) on the
MS.

Standard mode: (Factory setting)

MSforT2 DIPO-No4  — OFF
MSforT3 DSWO-No4  — OFF

Automatic re-configuration mode:

'MS for T2 DIPO - No.4 — ON
MS for T3 DSWO - No.4 — ON

NOTE In the automatic re-configuration mode, the MS send the command that
VAV requests response for the transmission adderss. The address is shifted from
0 to 31 each scan. (1 address per 1 scan)
The scan cycle is extended by the following values.

- If a station corresponding to the address exists - 1.4 ms
» [f a station corresponding to the address does not exist ----- 19.5 ms

When the application system requires quick respnse, the automatic

re-configuration mode is not recommended. For the scan cycle, refer to
Appendix A1,

System Description
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7. TRANSMISSION MODE DETAILS

7.3 Read-back check mode

Function:

In the standard mode, it cannot be monitored whether an output type RIO has
received the data correctly or not.

If the read-back check mode is selectd, the MS reads back the data from the output
type RIO and reflects the result on the scan error map. The check mode can be
selected either 1 station check per scan or all output stations check per scan.

In the read-back check mode, the scan cycle becomes longer. (see Note below)
The read-back check is not valid for the RS,

Setting:

This mode is selected by the operation mode setting switch (DIP switch) on the

MS.

Standard mode: {Factory setting)

MS for T2  DIPO - No.5 — OFF

MS for T3 DSWO - No.5 — OFF

Read-back check mode (1 station per scan):

— I ——— e i

MS for T2 DIPO - No.5 —~ ON
DIPO - No.6 — OFF

MS for T3  DSWO - No.5 —~ ON
DSWO - No.6 —~  OFF

Read-back check mode (All stations per scan):

MS for T2  DIPO - No.5 — ON

l

DIPO - No.6 ON

MS for T3 DSWO - No.5 — ON

DSWO - No.6 — ON

NOTE
VAV

TOSLINE-F10

The read-back check processing needs 1.4 ms per one station if read-back
data is normal, and 19.5 ms per one station if no response is received.
When the application system requires quick respnse, the read-back check
mode is not recommended.

Faor the scan error map, refer to Section 9.1, and for the scan cycle, refer to
Appendix A.1.
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7. TRANSMISSION MODE DETAILS

7.4 Scan data Synchranization mode
Function:

The synchronization of 32 words of scan data is guaranteed in this mode. This
function is available for data linkage between MS and RS when both the MS and
the RS are set to this mode. (Even in the standard mode, 1 word data is
guaranteed.)

This mode selection is available for the MS/RS for T3. The MS/RS for T2 is fixed
in the scan data synchronization mode.,

Setting:

This mode is selected by the operation mode setting switch (DIP switch) on the
MS/RS for T3.

Standard mode: (Factory setting)

MS/RS for T3 DSWO-No.7  — OFF

Scan data synchronization mode:

MSIRS for T3 DSWO-No7  — ON

NOTE (1) When the scan data synchronization mode is selected, the transmission
VAV delay from PLC to PLC becomes longer. For the response time, refer to
Appendix A1,

{2) In the scan data synchronization mode, all O data are sent from MS/RS
to other stations at first scan transmission cycle, and all 0 data are
returned to T2/T3 during first scan transmission cycle. Therefore, it is
recommended to use the user-defined status flag (normally ON) which
indicates the start of data linkage.

System Description
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7.5 Scan data holdireset selection in error
Function:

In the case of time-out error is detected in an output type RIO, the output status

of the RIO can be selected either hold or reset (all OFF) by switch setting.

This selection is valid for output type RIO and MS.

In case of MS, when the hold mode is selected, the scan data (receive data)

will remain unchanged if time-out error is detected for the address. On the other
hand, when the reset mode is selected, the scan data (receive data) will be reset to
0 if time-out error is detected. Of course, in either mode, the time-out error can be
monitored in the PLC application program by referring to the scan error map.

(RS is fixed in the hold mode)

Setting:

These modes are selected by the operation mode setting switch (DIP switch) on

the station.

Hold mode:
i O — OFF (Factory setting)
MSfor T3 ~ DSW1-Nob — OFF (Factory setting)
RIO DIP - No.2 = ON

Reset mode:
MS for T2 DIP1-No5  — ON -
MS for T3 DSW1 - No.5 — ON
RIO DIP - No.2 — OFF (Factory setting)

TOSLINE-F10
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8. F10 CONTROL BY PLC

8. F10 Control by PLC

8.1 Command register and status register

Two SW registers of the T2/T3 are assigned to the MS/RS. These are called command
register and status register. By using these registers, the T2/T3's application program

can control the F10 transmission.
The table below shows the register assignment.

\MS/RS |Command register Status register |
CH1 ~ SWO78 SWO79
| CH2 SWO80 SWO81
CH3 SWogz2 SWO0E3
CH4 SWo84 SWOo8s
CHS SWo86 SWos7
CHE SWo8g SWo89
CH7 SWOS0 SWOS1
_CHg Swosgz SWO093

(1) Command register
The bit assignment is shown below. Bits 0 to 7 reflect the operation status and

bits 8 to F work for commands from the T2/T3.

Bit Name ! 0 | B l
0 * |Transmission status |Not executing |Executing
1 Output inhibition status [ Normal EDLHput__inhibiteci |
2 | Re-configuration status |Normal Under re-configuration
3 | Reserved Always 0 - _
4 |Scanerror flag Normal Scan error ocourring
5
:  |Reserved |Always 0 —
T — — -
8 * | Transmission stop request |Normal Transmission stop
9  |Output inhibition request MNormal QOutput inhibition
A
i  |Reserved Setto 0 -
F !
NOTE  In case of RS, only the * marked bits have the function.
VAV

. BQ -
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{2) Status register
The bit assignment is shown below. This register reflects the operation status.

Bit Name 0 1 N
0 * |Transmission status Mot executing Executing
1 | Scan transmission status Not executing Executing
2 | .
:  |Reserved Always 0 =
4
5 |MS mode i Normal Test mode )
6 * | Station type Ms RS
7 |
: Reserved Always 0 -
N F — —
NOTE In case of RS, only the * marked bits have the function.
VA

B.2 Functions

By controlling the command register from the T2/T3's application program, the following
functions are available.

= Transmission stop request

= Qutput inhibition request

Also, the F10 operation status can be monitored by using the status register (and a part
of the command register).

In this section, the following expression is used for explanation.
CMD<8> -- Bit & of the command register
STS<0= ----- Bit 0 of the status register

(1) Commands

= Transmission stop request
When CMD<8=> is set to ON, the MS/RS’s transmission will be stopped. Then
CMD=<8= is reset to OFF, the transmission will be started.

- Qutput inhibition request
When CMD<9> is set to ON, output signals of the output type RIOs are reset to
OFF (or holded if the data hold mode is selected). Also, receive data of RSs are
holded.

TOSLINE-F10
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8. F10 CONTROL BY PLC

(2) Status flags

« Transmission status (CMD<0= and STS<0=)
These flags are ON while the transmission is executing.

= Qutput inhibition status (CMD<1=)
When the output inhibition request has been accepted, this flag comes ON.

+ Re-configuration status (CMD<2>)
In the automatic re-configuration mode, this flag is ON while the F10 is under
re-configuration operation.

+ Scan error flag (CMD<4>)
This flag comes ON when some error has occurred in the scan transmission.
(OR condition of the scan error map)

- Scan transmission status (STS<1=)
This flag is ON while the scan transmission is executing normally.

* MS mode (STS<5>)
When the MS is in the test mode (see Section 9.4), this flag is ON. In the normal
mode, this fiag is OFF.

- Station type (STS<6>)
This flag represents the type of station allocated. This flag is OFF for MS, and ON
for RS.

System Description
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9. RAS FUNCTION

9. RAS Function
9.1 Scan error map

The scan error map indicates the F10's scan data updating status for each address.
This information is reflected in the SW registers of T2/T3, and can be referred in the
T2/T3's application program,

In the standard mode, the scan error map is effective only for receive data. However,

if the read-back check mode is used, the check status for send data is also reflected in
the map. (MS only}

Refer to Section 7.3 for the read-back check mode.

NOTE In the read-back check mode, the data send block for RS is indicated as error
VAV onthe scan error map. Because the data sending for RS is broadcast.

F E__ B D - S — 2 1 ﬂ
SW094 [LWO15 [LW014 [LWO13 | LW002 [LwW001 [Lwooo | |CH1
SW095 |LWO31 [LW030 LW029 | |LWO18 [LW017 [LWO16
SW096 [LW047 |LWO046 |LWO045 | ~|Lw034 [LW033 [Lwo32 | |CH2

LWO050 | LWD49 | LWo48

SW097 |LWO063 [LWO062 | LWO61 |

SW108 |LW239 [Lw238 [LW237 | |Lw226 [Lw225 [Lw224 | |CHs
SW109 |LW255 |LW254 | LW253 LW242 [LW241 [LW240

In case of MS:
LWn =1: The scan data assigned to LWhn is not being updated by an error.
=0 The scan data assigned to LWn is being updated normally or
LWn is not assigned to scan data.
In case of RS:
LWn = 1. The scan data assigned to LWhn is not being updated by an error
or LWn is not assigned to scan data.
= (: The scan data assigned to LWhn is being updated normally.

NOTE  When the scan transmission recovers from error (CRC error, time-out. etc.)
VAY  the scan error map is reset to OFF (0} automatically.

TOSLINE-F10
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9. RAS FUNCTION

9.2 Internal memory

The MS/RS has the internal memory which stores RAS information.

This memory contents can be read from the T2/T3's application program by READ
instruction (FUN237).

The overall map of the internal memory is shown below.

Word address - - -
HO00 H700 |Reserved
% H710 &
Access H711
inhibited '
H720 |
H700
'RAS H730 ‘Station
||1'nfc-rmatiun H731 ¢
el o

H?4D : '-'i i o e e (A
H741 |

H764 (DIPG seftin
H765 (Dl
H766 DIPZ se

‘ Reserved
H7FF

NOTE  You should not write any data into this memory. Also, you should not read
VAV data from the addresses HOOO to HEFF.

System Description
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9.21 Internal memory contents

(1

(2)

(3)

Scan error map (H710, H711)

The scan error map indicates the F10's scan data updating status for each address.
In the standard mode, the scan error map is effective only for receive data.
However, if the read-back check mode is used, the check status for send data is
also reflected in the map. (MS only)

Refer to Section 9.1.

F E D G - 3 2 1.0
H710 [15 [14 [13 [12 BEIEIERE
H711 |31 |30 |29 |28 | 19 |18 |17 |16

0 - 31. Transmission address
= 1. The scan data is not being updated by an error.
=(: The scan data is being updated normally or not assigned.

Error address (H720)
The latest address of scan error has occurred is stored.

- R A T - B 4 3 2 1 0
H720 | * | ] Address |

Address: Latest error address (0 - 31)
* . Not used

Station connection status (H730, H731)
This information indicates the existing stations corresponding to the transmission
address.

E _E DG o 3 2 10
H730 [15 [14 [13 [12 gl212l0
H731 |31 |30 |29 |28 _ 19 [18 |17 |16 |

0 - 31 Transmission address
=1: The station cormesponding to the address is existing.
= 0: The station corresponding to the address is not existing.

TOSLINE-F10
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9. RAS FUNCTION

(4) Data send block (H740, H741)
This information indicates the data send block of the station. If the station is MS,
the addresses corresponding to the output type RIOs and the data sending
addersses for RSs are indicated.

A I 3. 2 1 0
H740 [15 [14 [13 [12 3l2]1]0
H741 {31 30 |29 |28 19 [18 [17 [16

0 - 31: Transmission address
= 1. Data sending
= 0: Data receiving or not assigned

(5) DIP switches setting status (H764, H765, H766)
This information indicates the setting status of the DIP switches (Operation mode
setting switches).

F s 8 7 6 5 4 3 2 10
H7e4 | * * DIPO setting status
H765 | * | | DIP1 setting status
H766 | * * DIP2 setting status

Bits 0 - 7 correspond to switch No.1 - No.8
=1: The switch is ON.
=0: The switch is OFF.

Bits 8 - F are not used.

(6) Scan cycle (H76C, H76D, HTEE)
The F10's scan cycle is stored as minimum, current, and maximum data. The data
unit is [ X 1.3 ms]. For example, if the data is 9, the scancycle is 9X 1.3 = 11.7 ms.

F fEEmmsmsEsesssssessssssssssEEESsSsEsEESEsssssEEEEEsEE G
H76C Minimum
H76D Current -
H76E | Maximum i
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9.2.2 Reading the internal memory

The internal memory contents can be read by the READ instruction (FUNZ37).
The sample program is shown below. For detailes of T-series instruction set, refer to

the separate manual.

4
|
/
‘D

| k2

Unit 0 l_F‘
s

o =
o

3
I
f
O

cCTooO

——{01808 MOV D1000 | {00002 MOV D1001}——

—{H0002 READ D1000 — RWO050 -

(M

(2)

(1) Sets the starting address of reading-out
{1808 = H710) into D1000.

Sets the size (words) of reading-out data
(2 words) into D1001.

(2) Reads the internal memaory data according to
the parameters of D1000 and D1001, from
the module mountad on Unit 0 - Slot 2, and
stores them into RWO050 and after.

HOO02

T i
T Slot number

: - Unit number

By executing this program, the internal memory contents (H710 and H711) of the F10
station mounted on Unit 0 - Slot 2 are read and stored into RWO050 and RWO051,

F10 internal memory

H710 | READ

T2/T3 data memory

RWO50

H711 |

RWO51

TOSLINE-F10
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9. RAS FUNCTION

9.3 Meonitoring by LEDs

RAS information LEDs (32) are provided on the MS and RS. The following information
can be displayed on the LEDs by selecting the monitor mode switch (rotary switch).

NOTE In case of RS, the display information is fixed as "data send block”.
VAW
01 23 4567
%00000000
88 AB CDEF
00000000 <«<——— RAS information LEDs
0123 456T
qocooooeo
&9 AB CDEF
00000000

+ Station connection status

* Data send block

« /O signal status

- DIP switches setting status
- Scan error map

(Monitor made switch = 0)
(Monitor mode switch = 1 or RS)
(Monitor mode switch = 2)
(Monitor mode switch = 3)
(Monitor mode switch = 5)

(1) Station connection status (Monitor mode switch = 0)
This information indicates the existing stations corresponding to the transmission

address.
01 2 3 C D E F
L lol1]2]3 12 [13 [14 |15
H [16 [17 [18 [19 28 [29 [30 [31

0 - 31: Transmission address
Lit The station corresponding to the address is existing.
Mot lit: The station corresponding to the address is not existing.

(2) Data send block (Monitor mode switch = 1 or RS)
This information indicates the data send block of the station.

0o 1 2 3 C D E F
L |0o][1]2]3 12 (13 |14 [15
H [16 [17 [18 [19 28 [29 [30 |31

0 - 31: Transmission address
Lit: Data sending
Not lit: Data receiving or not assigned

System Description
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(3) 1O signal status (Monitor mode switch = 2)
The /O signal status of selected address is displayed. The station number setting
switches on the MS is used to select the address.

0 1 i P el R ¢ F
L | I/O signal status of address N _|
H IO signal status of address N+1

Address N: Setting number of the station number setting switches
Lit Signal ON
Nat lit: Signal OFF

(4) DIP switches setting status (Monitor mode switch = 3)
This information indicates the setting status of the DIP switches (Operation mode
setting switches).

0 1 2 3 4 &5 6 7 8 - F
L |  DIPO setting status Not it
H o DIP1 setting status | Netlit

LEDs 0 - 7 correspond to switch No.1 - No.8
Lit; Switch ON
Not lit: Switch OFF

LEDs 8 - F are not used.

(5) Scan error map (Monitor mode switch = 5)
This information indicates the F10's scan data updating status for each address.

o 1 2 3 e G D E .
L __.G 1 [ 2 [ 3‘ : -1 2 o 1_3_-_14 35_
H [16 [17 [18 |19 28 |29 [30 |31 |

0 - 31: Transmission address
Lit: The scan data is not being updated by an error.
Mot lit: The scan data is being updated normally or not assigned.

TOSLINE-F10
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9. RAS FUNCTION

9.4 Test mode

The MS supports the test mode. The test mode is effective for system checking.
In the test mode. the following two functions are available.

= Search function
= Station connection monitor

To set the MS to the test mode, set DIP1 - No.1 (operation mode setting switch) to ON.

(1) Search function
Set the monitor mode switch (rotary swich) on the MS to 0.
The remote station (RIO or RS) which is selected by the MS’s station number
setting switches is searched. And the RUN LED on the searched remote station
will blink.
By using this function, allocation of each remote station can be checked.

(2) Station connection monitor
Set the monitor mode switch (rotary swich) on the MS to 1.
The existing stations corresponding to the transmission address are displayed on
the RAS information LEDs.

o 1+ 2 3 - C D E F
L [o]1]2]3 12 [13 [14 [15
H [16 [17 [18 [19 28 |29 |30 |31

0 - 31; Transmission address
Lit: The station corresponding to the address is existing.
Not lit. The station corresponding to the address is not existing.

NOTE In the test mode, the scan transmission is not executed.
VAV

System Description
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APPENDIX

A.1 Response time
The response time of the F10 system can be defined as follows.

The time elapsed between a change of input signal state at the input type RIO
and the corresponding change in the output signal state at the output type RIO.

The PLC’s scan and the F10's scan are not synchronized. Therefore, the maximum
response fime can be calculated by the following formula.

= Non-synchronization mode

TRT = TFID + TFSC + 2-TPSC + TFSC + TFOD
» Synchronization mode (TFSC = TPSC)

TRT =TFID + 2 TFSC + 2+TPSC + 3*TFSC + TFOD
« Synchronization mode (TFSC < TPSC)

TRT = TFID + TFSC + 4+ TPSC + 2*TFSC + TFOD

Here;
TRT. Response time
TPSC: PLC scan time
TFSC: F10 scan cycle
TFID:  RIO Input delay
TFOD: RIO output delay

On the other hand, the F10 scan cycle (TFSC) can be estimated as follows.

* High speed mode
TFSC=(06+0.20‘N)+ a + B-M [ms]
* Long distance mode
TFSC=(06+035°'N)+ a + B+M [ms]

Here;

N:  MNumber of total transmission words

e . 0 when non-re-configuration mode
1.4 (high speed mode)
2.0 {long distance mode)
19.5 when re-configuration mode (in case of response time-out)

£ : 0 when non-read-back mode
1.4 (high speed mode)
2.0 (long distance mode)
19.5 when read-back mode (in case of response time-out)

M: 1 for 1 station read-back per scan
MNumber of MS3's sending words for all stations read-back per scan

] when re-configuration mode (normal case)

] when read-back mode (normal case)
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A.2 LED indication

(1) MS/RS status LEDs
On the MS/RS, 4 status LEDs are provided. They are R (run), S (scan), O (option)
and A (access).
The A (access) flickers when PLC (T2/T3) accesses the MS/RS. And other 3 LEDs
indicate the station status as follows.

R |[s 0o |  Stws _ Possible cause
Lit Lit | Notlit |Normal state _ =
Lit  |Notlit [Not lit |Scan transmission is not | *PLC is in HALT or ERROR
being executed. | mode,
|+ Transmission has been
. stopped by command.
_ ~+Scan transmission error has
| o) | occurred.
Blink |Not lit | Not lit | Searched in test mode |+ RS only
Blink |Not lit | Blink |Station mode setting '*Reserve switchs on the DIP
Not lit | Blink |Blink |error state . switches have been set to
simultaneous ON. (They must be OFF)
| * Station number illegal (RS)

Not it | Blink |Blink |Watchdog timer error | - External noise

alternate  |has occurred. * Station intemnal failure
Not lit | Not lit | Not lit | Error state « Station hardware failure
+5 Vdc power is not being
supplied. j

System Description
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(2) RIO status LEDs
On the RIO, 4 status LEDs are provided. They are Power, Run, Scan and Alarm.
The Power LED is lit when power to the RIO is normal. And other 3 LEDs
indicate the station status as follows.

Run |Scan |Alarm Status Possible cause

Lit Lit Not lit | Normal state —

Lit Not lit | Lit Scan transmission is not [ *MS’s PLC is in HALT or

being executed. ERROR mode.

* Scan transmission error has
occurred.

* This RIO has not been
recognized by MS.

Blink | Not lit | Not lit | Searched in test mode —

Not lit {Blink [Blink |Station mode setting * Reserve switchs on the DIP

error state switches have been set to
ON. (They must be OFF)

+ Station number is illegal.

Not lit |Not lit | Blink |Power voltage drop * Power voltage drop

Not it | Not lit | Not lit | Error state + Station hardware failure
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