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PREFACE

Preface

The TOSLINE—S20 is a Local Area Network (LAN) for Factory Automation (FA)
system. Several kinds of TOSLINE—S20 stations are available for interfacing various
equipments, such as PLCs, computers, etc.

This manual describes How To Use the TOSLINE—S520 stations for Programmable
Controller T2 and T3. The TOSLINE—520 enables high speed data linkage between
multiple T2/T3s.

Refer to the separate manual for the TOSLINE—520 Loader software (S—LS)
operations.

In this manual, the following abbreviations are used.

S20: TOSLINE-520 system

S=LS: TOSLINE=S520 Loader Software
S20—station: TOSLINE—S20 station for T2 and/or T3
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,

TOSLINE-520
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1. INTRODUCTION TO S20

1. Introduction to 520

1.1 System configuration

The following figure shows the typical system configuration of the S20.

Host computers

L] []

RS232C RS232C

SIF | TOSLINE—S20 Serial Interface (SIF) station

520 (coaxial cable / optical fiber) Layer 1
T2 T3 f T3* T2
RS232C S20 Layer 2

]

IEM @ PC—-AT

- I EJ S-LS T2 T3 [ﬁ"_l

*) T3 only for bridge station

Total number of stations

Max. B4 stations

Transmission distance

Coaxial cable ---- 1 km (total)
Optical fiber ------ 1 km (between stations)
t-- 10 km (system total)

Scan transmission capacity

Max. 1024 words
!

Parameter setting tool

S=LS (runs on IBM ® PC—AT or compatibles)

T2/T3 Station User's Manual
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1.2 Station hardware

S20—station for T2

SN221 SN222
(Coaxial cable type) (Optical fiber type)
SMIM ﬁ
— Status LEDs—-_________________‘
EE ::— Termination, grounding switches E: ,fj
e sce Transmission cable
. _.:—— Station number ‘——'———FI:I'?-” connactors (Optical)
— setting switches lmfx‘
u:.-_' = : et S
o T Reset switch &
—3 o Transmission cable connector _..,
i (Coaxial) |
.4 !
e h\--\\ﬂ Lﬂader purt /'/’ _—

S20—station for T3

SN3z21 SN3z2 SN323
(Coaxial cable type) (Optical fiber type) (Coaxial/optical mixture)
=i t— Status LEDs = =i

kg bt r -

2 T Reset switch =

i
.jd-
il

"= | Station number

setting switches D ;
\ Loader port pis
:I = L e S Transmission cable 'i — Transmission cable
o) ransmission D e connector (Coaxial)
__‘._\ ccriactos Coatia > )//f connectors {Optmal}\L i \
o B 2 - Termination,
Termmalah-::rn. _ grounding switches
=1 grounding switches L2 &

TOSLINE—-S20
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+ Status LEDs:
Indicate the status of the S20—station. (see Section 5.3)

STN Lit Station is normal
Not lit Down mode
ONL Lit Online mode
Blink Standby mode
Not [it Offline mode
SCAN | Lit Scan transmission is executing
Not lit Scan transmission is not executing
ACC Lit T2/T3 is accessing the station
Not lit T2/T3 Is not accessing the station

+ Station number setting switches:
Used to set the station number. (allowable setting is 1 to 64)
The setting status is read at power—up.

STNH «=-=--- 10's digit
SINL 2omrnes 1's digit
Loader port:

Used to connect the S—LS (or T-PDS for remote programming/monitering).

*  Reset switch:
Used to reset the S20—station.

*  Transmission cable connector(s):
Used to connect coaxial cable or optical fiber cables. (see Section 4)

Transmission cable termination / grounding switches (coaxial type only):

TERM ~------ When this switch is ON, internal termination resistor will be
connected. Set this switch to ON at the both terminal stations.

GND -------- When this switch is ON, outside conductor of the coaxial cable
will be connected to the T2/T3's frame ground (FG).
Set this switch to ON at one station which is in maost stable
electro—magnetic environment.

T2/T3 Station User's Manual
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1.3 S5-LS overview

The 5—LS is a software for 520, that runs on IBM 2 or compatible personal
computer. The S—LS is used to set the transmission parameters and to monitor S20's
operation status. The transmission parameters set by S—LS is stored in the

S20—station's built—in EEPROM.

Connection between S—LS (personal computer) and S20—station is made by an
optional cable, that is the same cable as for T—PDS.

The menu tree of the S—LS is as follows.

Main Menu

—Setting Information
—Station All Info
—Scan Transmission Info
——>5Station Control Info
—SIF Information

—Scan Data Access
L—Scan Data Access

—RAS Informetion

—0nline Map

——Scan Healthy Map
——Station Status

—5Station Down Information

Online/Standby
—Online
—Standby

——Test Request
|:Hardware Test
Station Loop—back Test

——Station Connections

—Quit

[Set/monitor transmission parameters]

[Read/write scan data]

[Monitor operation status]

[Switch online/standby modes]

{Test S20 functions]

[Monitor connection status]

[Return to DOS]

TOSLINE—=S20
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1.4 Specifications

520 system specifications

Type Coaxial cable type Optical fiber type

Transmission cable 5C-2V (JIS C3501) Silica glass Gl 50/125 # m
(JIS C6820)

Cable connection BNC=P=5 FC connector (JIS C53970)

(cable side connector)

BNC-TA (JPJ)

Transmission distance

Max. 1 km (total)

Max. 1 km
(between stations)

Max. 10 km (system total)

Topology Bus

Number of stations Max. 64 stations

Transmission speed 2 Mbps

Transmission code Manchester Differential Manchester
Modulation method Base Band

Communication service

(1) Scan transmission (cyclic broadcast)
(2) Message transmission (on request)

T2,/T3 Station User's Manual
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S20—station specifications

S20—station for T2 S20—station for T3
Station type SN221--- Coaxial cable SN321--- Coaxial cable
SN222--- Optical fiber SN322 - - Optical fiber
SN323--- Coaxial/optical
(note 1)
Max. number on T2/T3 1 station 2 stations (note 2)
Scan transmission 1024 words (Link register W in T2/T3 is assigned)

capacity

Message transmission S—LS (primary/secondary)
support T—PDS (primary/secondary)
T—series Computer Link protocol (secondary)

RAS information Station status, Online/standby map, Scan healthy map
(monitored in T2/T3)

Consumed current SN221--- 600mA or less SMN321--- B0OmA or less
(internal 5Vdc) SN222--- T00mA or less SN322--- BOOmA or less
SN323:-- BOOmA or less

Note 1) By using the coaxial/optical mixture type station (SN323), partial optical
system can be configured.

Coaxial cable Coaxial cable

.
T3 «— SN323 T3 J—I «— SN323

L

Optical fiber

Note 2) The T3 which has two S20—stations can work as a bridge station for two
S20 layers.

TOSLINE-520
AR T g
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2. Scan transmission overview
The Scan transmission method is suitable for real time control data linkage.

In the S20, data sending station is rotated cyclically. Each station has common
memory for Scan transmission. The size of the common memory is 1024 words.
When a station becomes the data sender station, it sends data of prespecified area of
the common memory. All other stations receive the data, and store them into their
common memaory. Therefore, the common memory in each station is totally updated
in a transmission cycle.

The commeon memory is allocated to the Link register (W) in the T2/T3. By simply
reading/writing data from/to the Link registers, high speed data linkage is achieved.

520
T2 STN T2 STN T3 STN
Commaon Common Common
memaory memory memao
(1) R o M
| Send_ ( Receive | - | Receive
(2) y (2) -l (2)
_~ | Receive L7 | Send_ |~ | Receive
@ |, ol @ | 3)
Receive Receive | Send
f.r’ | NELEIVE ffx'" ’,-*""T
T2's Link T2's Link T3's Link
register register register
S 4
Write | Read -
\ Read
Write
Read \ \
Read Write

Mote 1) The data send block(s) of each station is prespecified by using the 5—L5.
Mote 2) Data transfer between common memory and Link registers is executed by
T2/T3's OS. The transfer direction (read or write) is automatically decided.

T2/T3 Station User's Manual
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* Master station and slave stations

When power is applied to each 520—station, one station which has lowest station
number becomes the master station. And all other stations become the slave stations.
The master station controls total timing of the 520 network.

The master station is not fixed. In the connected stations, lowest station number's

station becomes the master. (Except station number 64, Station 64 has highest priority
for master)

+ Setting the "data send block" (by S—LS)

On each station, the "data send block" is prespecified by using the S—LS. This setting
is made by entering the starting addess and the size (number of send words).
On a station, up to two "data send blocks" can be specified. (see Section 3.3)

+ 1/O allocation and network assignment (by T—PDS)

On each T2/T3, the I/O allocation for S20—station and the network assignment are
necessary.

By using the T—PDS's I/O allocation function, allocate the $S20—station as "TL—5"
And by using the T—-PDS's Network assignment function, assign (set "LINK" or
"GLOBAL" the Link registers (W) to the S20—station's common memory, Block by
Block. (see Section 3.2)

Block 1: 'W0000 to WO0063 Block 8: W0512 to WO0575
Block 2. 'WO0064 to W0127 Block 10: WO0576 to WO0639
Block 3;: 'W0128 to W0191 Block 11: W0640 to WO0703
Block 4: 'W0192 to W0255 Block 12: W0704 to WO0T767
Block 5 W0256 to W0319 Block 13: W0768 to WO0B31
Block 6: W0320 to WO0383 Block 14: W0832 to W0B95
Block 7. WO0384 to W0447 Block 15 WO0896 to W0958
Block 8 W0448 to W0511 Block 16: W0960 to W1023

T2/T3 accesses the common memory only for the assigned Blocks. (This "Block™ and
520's "Data send block" are different.)

"LINK" is normal assignment setting. "GLOBAL" is the setting for multi layers Scan
transmission, (effective only in T3)

TOSLINE-S20
SUEE . g
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3. Settings for data linkage
3.1 Station number setting

Each station should have unique station number. If a station number is duplicated,
the 520 network cannot be established. Allowable station number is 1 to 64.

To set the station number, two rotary switches (STNH and STNL) are provided on
each station. STNH is for 10's digit setting, and STNL is for 1's digit setting.

(For example)

STNH =1

STNL =5 i| <«——— Station number is 15

3.2 Settings on T—PDS

The following settings are necessary for the T2/T3 on which the S20—station is
mounted.

(1) 1/0 allocation
Allocate the 520-station as "TL-S".

<T—PDS screen example>
S: System Information
L— A: 1/0 Allocation
— A 1/0 Allocation

£1/0 Allocationk

====Unit #f-=== m==cliplt 31--== ———-lnlt 82---- ———=liplf #F—

Slot 1] §lot 10 Slat 1/ Slot 140

Mo 1 n I 1 B 1 [ 1
o 1 10 1 1 1 11 ]
i 1 2 [ ] g 1 FA | |
F I | 3 ] 1 1 10 ]
1 [ % wl 1 1 1 [ 1 g [ 1
1 [ x 5 | 1 | 1 [ ]
5 [ v 1w 1 | 1 6 | 6 |
5[ 1 T 1 7o J T 1
1] | g | 1 gl 1 LI 1
8 I ] | 1 3 1 1 3 1 ]
3 [ 1 m | ] 1m0 1 e | 1

| HTIEDN lance |
F7 F& Fi FI@

T2/T3 Station User's Manual
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(2

Network assignment

a) Set "LINK" for the Blocks to be assigned.

< Setting example 1>

S20—station T2/T3 Network
common memaory W registers assignment
o ] UUTUIUTTT Block 1 | LINK
—_—
Rechive [ oo WODD08S 3. oo
e ] Block 2 LINK
oy 00 f.. @ R WOBR=T2: Y.
Send Block 3 LINK
________________________ Wi28—191
fe——— ] Block 4 LINK
230 e NRSEERE o
Block 5
Wese—319
Receive :
"""""""""""" Block 16 |  LINK
i T | M weeo—1023 { .
<T—PDS screen example 1>
S: System Information
L— A 1/O Allocation
L N: Network Assignment
{(Network Assignment’
L = F TL-% €1 o 2
chl | ] Black 1 [ LINK ] [ |
| ] Block 2 [ LI ] [ ]
cRa I J Block 3 [ LIMK | [ ]
cad | | Block 4 [ LIMK ] [ 1
CHS | 1 Block 5 [ 1 [ /]
e ] Block 6 | ] [ i
T o ) Bleck 7T [ 1 [ ]
the [ ] Black B [ 1 [ i
Block 91 1 i 1
Black 18 | I [ |
Bleck 11 [ 1 [ ]
Bleck 12 [ ] [ 1
Block 13 [ ] [ 1
Block 14 [ ] [ 1
Block 15 [ 1 [ 1
Block 16 [ LIM [ ]

TOSLINE-S20
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3. SETTINGS FOR DATA LINKAGE

b) If two S20—stations are mounted on the T3, the station which is allocated closer
to the CPU in the I/O allocation (see (1)) is assigned as CH1. And the other is
assigned as CH2. (CH2 is invalid for T2)

<Setting example 2>

CH1 Network  CH1 520—station T2/T3 CHZ S20—station CHZ Network
assignment comman memory W registers common memory assignment
""""""""""""" Block1 | LINK
i
- A4 e R e aw e w i o il 2 1 W ek Send ---------------
Receive Block 2 el LINK
—
LINK | | —> | Block 3
P ipapenie [N - TS R e
LINK Block 4
--------------- Send T I R mamEm s w B
LINK Block & Receive
LINK Block 6
Receive i
1 Block 16 LINK
................ (R S (I NE——
<T—PDS screen example 2>
Metwerk Assigrmenty
mn-F TL - § Ch 1 CH 2
BHi I | Block 1 [ | [ L% ]
CH 2 [ 1 Block 2 [ 1 [ LIME ]
A3 | 1 Block I [ LIM | { |
CH 4 [ 1 Block 4 [ LIN ] I 1
M3 1 Block 5[ LI | [ ]
CH & [ 1 Block 6 [ LIMK ) [ 1
CRT | I Block 7T 1 [ 1
chREe | 1 Block B [ | [ 1
Block 9 [ 1 [ ]
Block 18 1 [ 1
Block 1B { 1 [ 1
Block IZ 0 1 [ 1
Block 13 | 1 [ 1
Block 14 1 1 [ 1
Bleck 13 | 1 [ 1
Block 16 [ 1 [ LINE ]

18 =

T2/T3 Station User's Manual
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c) If two S20—stations are mounted on the T3 and multi layers Scan transmission
function is used, use the "GLOBAL" setting. (GLOBAL is invalid for T2)

< Setting example 3>

CH1 Network  CH1 S20—station T2/T3 CH2 520—station CH2 Network
assignment commaon memory W registers commeon memory  assignment
------------------------ Block1 | TUUNK
--------------------------------- Send1 - e e EEoEw
Receive Block2 |——— LINK
......................... s
LINK —> | Block 3
sapssEsved:  la En Tl (R | WO | N
LINK Block 4
--------------- Send1 LE s sE e w L I
LINK Block 5 Receive
LINK 1 Block 6
_______________ Receive | A
GLoBAL | —> | Block?7 |
................ e b mmectezp) E
GLOBAL Send 2 Block 8
<——|Blocks | —= - GLOBAL
------------------------ S — - Send2 P T
_ —> | Block 10 | —> GLOBAL
__________ I
Receive :
': Receive
............... l
Block 16 LINK
TOSLINE-S20

R
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<T—PDS screen example 3>

{Netwark Assigoment)
TL=-F TL = § CH1 CH 2
[/ B | Black 1 [ 1 [ LINK ]
2 | 1 Block 2 [ 1 { L ]
= I B | 1 Block 3 [ LINK ] [
thg | [ Block 4 [ LIME ] [
s 1 Block 5 [ LIM | [
e [ ] Block 6 [ LINKE ] [ 1
[= B B 1 Block 7 [GLOBAL] [ ]
cha | 1 Block g[ﬁmml E
'] [
1 [
2 [
3 [
q [
5 [
[ [
FI Fe ] 1£] F§ & FT 1] FI FIE

Mote) The following rules are applied to the Network assignment.

* Do not set LINK both for CH1 and CH2 for the same Block.
If duplicated, CH1 has priority.

* In the GLOBAL setting Block, the "receive" side CH data is transferred
to the W register and the "send" side CH. In this case, GLOBAL can be
set on either CH.

* In the GLOBAL setting Block, if both CHs are specified as "send®, the
W register data is transferred to both CHs.

* In the GLOBAL setting Block, if both CHs are specified as "receive”, the
GLOBAL setting CH data is transferred to the W register. If both CHs
have been set as GLOBAL, CH1 has priority.

+ If TOSLINE=30 is used together, the TOSLINE—30 is allocated to the
W registers from the lowest address. In this case, the W registers which
are assigned to the TOSLINE—30 should not be assigned to the 520.
(TOSLINE-30 is available only for T2)

T2/T3 Station User's Manual
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3. SETTINGS FOR DATA LINKAGE

3.3 Setlings on 5-LS

(1) Start—up the S—LS
Connect the 5—LS (personal computr) and the $20—station by the optional cable.
Start—up the 5—LS by typing SLS[Enter] on DOS.

() Turn the T2/T3 to HALT
(3) Confirm the S20—station status

Confirm the status of the connected $S20—station is "STANDBY". It is displayed on
the S—LS screen as below.

- = = £-L5 LOADER MENU - .-
IE8seing_infornation

li: Scan Qlata Accets
: BAS Information
: OnlinesStandhy

» Station Conbectioms

k
C
T: Test Reguest
5
g

1 Quit

(4) Settings of data send block. Operate the S—LS as follows.
Select Setting Information

" .- 5-LS LOADER MENU - -
I: Seftimg Infarmation | 1
| Settim Informatlon == |
O: Scam Bata Aecess
| 1
R: RAS Informal jom |
Uz Seas Transnission [afn
C: DnlinesStamily
;2 Statden Conteal Info
T: Test Request i ‘
it bz SIF lefe
§: Statiom Comiections |
O Quit 1

TOSLINE-S20
- 18 -
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Select Station All Info

Stationm ALl Inforsation

= Seam Transznizsion Infs =

. Statiom Nunber [ 1 -641}

Statlan Type

Serd Start Mdress I [ D - 1823 )
Semd Word Nunber | [0 =102 ]
Send Start Mldress 2 [ 0 - 1023 ]

Serd Word Nunher 2 [ = 1024 )

L

m

Enter ztatlon nuaber, and press [Emter] key

Enter the station number of the connected $20—station

[- T~ R

Station ALl [mformation

< Scan Transnission Infa >

- Statiom Numbher [ 1 -840

Statien Type

Semt Start Address 1 [0 - 1022 )
Seni Kord Nonler | [0 - 1021 )
Seml Start Addeess 2 0 - 1021 )

Semil Word Msler 2 [ 8- 1p24)

[ 21

TZ §TN
[nana)
{nooaf
[naonf
| e |

Select Edit(F1) and specify the "data send block(s)".

The "data send block" is specified by entering the starting address (Send Start

Address 1/2) and the size {(Send Word Number 1/2).

Up to two “data send blocks" can be specified. |f "data send block 2° is not used,
enter 0 both for Send Start Addess 2 and Send Word Number 2.

= 19 =

T2/T3 Station User's Manual
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3. SETTINGS FOR DATA LINKAGE

Sration Al§ Information
. Scam Transnission [nfo >
1 Statidn NeElier {1 [ [2]
2. Statimn Tyvpe T2 5TA

ik

1. Seml Start addeess 1 [ @ - 102]
4. Semt Werd Noaber 1 [ o= 1n24 ) 1wy
5. Semd Start Address 2 [0 - IDED } fooma|
6. Send Bord Nenber 2 (0 - 1829 ) {0oanj)

[{8STANDEYI ¢t _Info Fdit
Next | Urite | | W EEE Cancel |

Write the settings into the S20—station. Press Write(F4), and [Enter].
When the settings are correctly writen into the S20—station's EEPROM, "Write
completed” will be displayed.

Statiom 311 Imfarmatiaon

' Scap Transnission [nfn 2>

1. Station Sunher {1-641) I 21

2. Statiom Type T2 5TS
3. Send Start Abdeess 1 0 0 - 1023 ) [azond
4. Seml Word Swnber 1 [ 9= 1029 } famay

Geml Start Aditress 2 (0 - 1027 ) [qaaag

=

6. Seml Word Munler 2 [ 0= 24 ) [imdoa]

Press amy key

fiEsT oy et Info =
| I Concel |

TOSLINE—-520
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(5) Settings of station control information
Press Next(F2) to display the station control information. Then press Edit(F1).
Select by cursor and press [Enter].

Statiom ALl Infa
. Station Control Infe 2
1. Sratiom Number [ R 2
r 2. Scan Transnission R YE3
1. Scan Access 1 7H
4. Message Transnizsion A YES
5. Target Scan Time I 9.22 [nsec
6. Awto Start bl BV ES]
RESTANDEY I et _[nf Edit 3
Urite BN B Cancel |

+ Scan Transmission
Enable/dizable the Scan transmission. Select YES to use the Scan transmission
function.

- Scan Access
Scan data synchronization 1 word or 2 words. If 2W (2 words) is selected, data
synchronization of double—word data (lower even and higher odd addresses) is
achieved. In this case, 2W setting is needed both on the sender and receiver

stations. Also, if 2W is selected, Send Start Address and Send Word Number
must be even number.

- Message Transmission
Enable/disable the Message transmission. The Message transmission is used for
S—LS remote setting/monitoring, T—PDS remote programming and T—series
computer link protocol. Normally select YES.

- Auto Start
When YES is selected, Scan transmission is automatically started at power—up.
When NO is selected, Scan transmission is not started until Online request is
issued by S—L5. Normally select YES.

T2,/T3 Station User's Manual
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3. SETTINGS FOR DATA LINKAGE

(6)

: Target Scan Time

A time factor for limiting the time assigned for the Message transmission. The
actual Scan time (time of Token passes all stations) is either longer one the
Target Scan time or time for Scan transmission. (see Apendix A1)

The Target Scan time should be the same value in all stations connected to the
520 network (layer).

The Target Scan time can be selected from the following value by [«] or [~*]
keys.

3.07 8.19 13.3 24.6 45.1
410 9.22 14.3 28.7 49.2
5.12 10.2 15.4 32.8 53.2
6.14 1.3 16.3 36.9 573
117 123 20.5 41.0 61.4

Note) |If Message transmission cannot work normally or a S20—station becomes
Error down by Receive buffer overflow, the time for Message transmission
is not enough. In such case, increase the Target Scan time value.

Write the settings into the S20—station. Press Write(F4), and [Enter].
When the settings are correctly writen into the S20—station's EEPROM, "Write
completed” will be displayed,

Station ALl Info

< Sekatien Centrol Info >

1. Sktation Nealer L I=8) i
2. Scam Tramsnissien M YES

1, 5can Access I W

4. Messaue Transnission M) YES

5. Target Scam Tlee [ 3.22 ]msec

B. BAuato Start Sl YES

i aki
| Press iy key

e

Change connection to other stations, and repeat (2) to (5).

5—LS remote setting (without changing connection) is also available by selecting
the station number. In this case, change the station mode to "STANDBY" by
S—LS before setting.

TOSLINE-520
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3. SETTINGS FOR DATA LINKAGE

3.4 Data linkage example

STN #1 STN #2 STN #3
T3S | I/O T2|S | I/O T2|S | 1/O
20 20 20
S B il Buaa B
; Send . |Receive Receive
| > r——mer——
wu']gg -------------------------------------------------------------------------
W0200
E Receive | Send No use
wn249 _____________________________________________________ - -
W0250
! Receive € No use < Send
WDEBQ - e e - - - B I I I I I I L F I I g e e
W0300
i No use No use No use
W1n23 --------------------------------------------

STN #1 T3 sends 200 words data (WO0000 to W0199) to STN #2 and #3 T2s.
STN #2 T2 sends 50 words data (W0200 to W0249) to STN #1 T3.
STN #3 T2 sends 50 words data (W0250 to W0299) to STN #1 T3.

& DY e
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3. SETTINGS FOR DATA LINKAGE

Necessary settings for this data linkage configuration are as follows.
+ Settings on T-PDS

Allocate the 520—station as "TL—5" by using the automatic 1/O allocation command
or the manual /O allocation function of the T—PDS in all T3/T2s.

By using the Network assignment function of the T—PDS, sssign the Blocks to
cover the using W registers.

For STN #1 T3 and STN #3 T2: set LINK for Blocks 1 to 5 (W0000 to W0319)

{Metwork Asslgrment)
TIL-F TL - § CH 1 CH 2
Chl [ 1 Block 1 [ LINE ] | ]
ch2 [ 1 Block 2 [ LIMK 1 i 1
CH3 [ 1 Black 23 [ LIMK ] I
cha [ ] Block 4 [ LINK ) 1
Chs [ ] Block 5 [ LINE | ]
Che [ ] Block 6 [ 1 L ]
chT [ | Hlack 7 [ 1 1
che [ 1 Tloch @ [ 1 1
Block 9 [ 1 ]
Block 1@ [ 1 |
Block 11 [ ] [ 1
Block 12 [ ] [ 1
Block 13 [ ] [ 1
Block 14 [ ] 1
Block 15 | ] 1
Block 16 | 1 1
. . '.Il‘.'_ -
i S W T
F1 FZ FI Fi F5 11 Fi Fa Fa Fid

For STN #2 T2: set LINK for Blocks 1 to 4 (WO0000 to W0255)

{Network Azzigrmentl
TL - F TL-5%5 GCH1 CH 2
cH1 1 Block 1 [ LINK [ 1
chz | 1 Block 2 [ LIMK [ ]
cha 1 1 Biock 3 [ LIMK [ 1
cha | ] Biock 4 [ LINK ] [ 1
s [ ] Hleck 510 1 [ 1
cHE [ ] Black & [ ] [ 1
cHY 1 Black 71 1 [ 1
che | ! Bleck 8 [ L 1
Alock 9 ( [ 1
Alock 18 [ { ]
Block 11 [ | [ ]
Block 12 [ 1 [ ]
Block 13 [ ] [ 1
Block 14 | | [ ]
Block 15 [ 1 [ 1
Block 16 [ | [ 1
| TN Cancel |
] Fo AL

TOSLINE—-S20
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3. SETTINGS FOR DATA LINKAGE

+ Settings on 5—-LS

Station Number 1 2 3

Send Start Address 1 0000 0200 0250
| Send Word Number 1 0200 0050 0050

Send Start Address 2 0000 0000 0000

Send Word Number 2 0000 0000 0000

Scan Transmission YES

Scan Access 1w

Message Transmission YES

Target Scan Time 9.22 msec

Auto Start YES

<5-LS setting screen 1 for STN #2>

Statiom ALl ImFornation
. Scan Tramsmlsglon Info >
Station Simber [ 1v-84) [z
Statlon Type T2 5T
Send Start Abdress 1 [ 0 - 1023 } [ozon]
Send Word sunher 1 [0 - 1024 ) [onsn]
Send Start Address 2 [ 0 1023 ) [aoaal

L .

Seml Hord Munher 2 (0 - 1924 ) foaon]

T2,/T3 Station User's Manual
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3. SETTINGS FOR DATA LINKAGE

6F3B0354

<S5—LS setting screen 2 for STN #2>

Station ALl [nfo

< Sgagjon Coentrol Info >

. Station Nunber {1 -631 2
. Scam Transnisslon Ml YES

. Scam Access ¥ a

. HMessage Transmission ND YES

. Target 5can Tine [ 3.22 Imsec

. Auwto Start x0 YES

TOSLINE-S20
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4, CABLE CONNECTION

4. Cable connection

4.1 Coaxial cable system

Max. 1 km

) 1
BNC connector Tee adapter BNC connector
p— S
ENC BNC BNC
S20-station S20—station S20—station
Coaxial cable Coaxial cable
Set the TERM Set the TERM
switch to ON switch to ON
ltem Type Remarks

Coaxial cable

5C—-2v  (JIS C3501)

Characteristic
impedance = 75Q

BNC connector

BNC-P-5

Cable side

Tee adapter

BNC-TA (JPJ)

For cable branch

AR by T

T2,/T3 Station User's Manual



4, CABLE CONNECTION

EF3B03354

Mote 1)

Mote 2)

Mote 3)

Note 4)

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

parallel,

Power line Minimum distance (mm)

Voltage Current = 1004 100 — 50A | 50 —10A 10A >=
more than 440V 2000 2000 2000 2000
440V or less 2000 600 600 600
220V or less 2000 B00 GO0 500
110V or less 2000 600 500 200
60V or less 2000 500 300 150

When installing the coaxial cable, take care that the bending radius is not
lesser than the cable's allowable limit.

Set the TERM switch to ON at both terminal stations.

Set the GND switch to ON at one station (most stable electro— magnetic

environment),

TOSLINE-S20
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4. CABLE CONNECTION

4.2 Optical fiber cable system

Max. 10 km (total)

N
Max. 1 km (between stations) | “

--------

0O 000 0000

T RTR T R T R}

, 1 1 2 2 1.1 2 2
520—station S520—station 520 —station

Optical fiber cable

OT1, OT2: Transmitter
OR1, OR2: Receiver

Optical fiber cable

ltem

Type

Optical fiber cable

Silica glass, Gl (Graded index) type (JIS C6820)
50/125 p m (core/cladding dia.)

Optical connector

FC connector (JIS CH970)

Optical fiber characteristics

Material Silica glass, Graded index
Core diameter 50 £ 3 am
Cladding diameter 125 £ 3 um

Coating

Nylon (diameter: 0.9 + 0.1 mm)

Mumaerical Aperture

0.21 £ 0.02

Attenuation 3.0 dB/km or less
| Bandwidth 400 MHz *km or more
Wavelength 085 pgm

T2/T3 Station User's Manual
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4. CABLE CONNECTION

Note 1) Securely connect the optical connectors. Otherwise, connection loss will
increase.

Note 2) Do not bend the optical fiber cable/cord more than the allowable limit.
Note 3) Clamp the optical fiber cable/cord to prevent the optical connector weighted.
Note 4) At both terminal stations, one set of optical connectors are not used.
Securely attach the caps to the unused connectors.

4.3 Coaxial/optical mixture system
By using the coaxial/optical mixture type station (SN323), coaxial/optical mixture
system can be configured. (see Note 1 of page 10)
This system is effective to prevent the interference by partial severe electro—magnetic

environment.

Follow the wiring instructions described in 4.1 and 4.2 for each segment.

TOSLINE-S20
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5. RAS FUNCTION

5. RAS function

5.1 Behavior in trouble
(1) Coaxial cable system

+ Station down
If a station (either master or slave) becomes down or power off, the abnormal
station will be disconnected from the S20 system (re—configuration), then
communications of remaining stations will be re—started.

+ Transmission cable breakage
If the transmission cable (coaxial cable) breakage occur, the 520 systern will not
continue normal communications because of abnormal termination impedance.

(2) Optical fiber system

+ Station down
If a station (either master or slave) becomes down, the abnormal station will be
disconnected from the 520 system (re—configuration), then communications of
remaining stations will be re—started.
If a station (either master or slave) becomes power off, the S20 system will split
into two independent S20 systems at the power off station.

* Transmission cable breakage
If both transmmiter and receiver lines are broken, the 520 system will split into
two independent S20 sysems. However, if one of the two lines is broken, the S20
system will split into two systems but one system cannot continue normal
communications because of interference of the other system.

T2/T3 Station User's Manual
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6F3B0354

5.2 Salf-diagnostic function

The S20-station has the following self—diagnostic function.

+ At initialization (at power—up)

Diagnostic item

Station operation in abnormal

ROM BCC check

RAM read/write check

CPU and peripheral LSI check

Station number check

Station moves into Down mode.

| Communications with other stations are

not possible. This state will be reset by
power off/on or pressing Reset switch.

Transmission parameter
(EEPROM) check

Station moves into Standby mode.

In this state, scan transmission is not
possible but message transmission is
available. Station waits for transmission
parameter setting.

* During operation

Diagnostic item

Station operation in abnormal

Watch dog timer check

Abnormal transmission
(jabber timer) check

Station moves into Down mode.
Communications with other stations are
not possible. This state will be reset by
power off/on or pressing Reset switch.

Receive frame check
(CRC check)

Station ignores the abnormal frame.

Response check

In message transmission, if response from
the target station cannot be received,
station re—sends the frame.

No signal state check

If no signal state continues more than
specified time (master station down),
station starts re—configuration operation.

TOSLINE-520
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5. RAS FUNCTION

53 LED indication

The S20—station is equipped with STN, ONL and SCAN LEDs, which indicate the
station modes.

STN | ONL | SCAN | Station mode Remarks
Lit Lit Lit Online Scan transmission is enabled
Not lit | Online Scan transmission is disabled
Lit Not lit | Not lit | Offline
Lit Blink | Notlit | Standby * Transmission parameter is not
written in EEPROM
+ Auto start is not selected
+ T2/T3 is not RUN mode
Not lit | Blink Blink Down Station number is illegal
{simultaneously)
Blink Not lit | Down Jabber timeout
Mot lit | Blink Down Serial interface error (SIF only)
Blink Blink Down Watch dog timer error
(alternately)

- 313 =
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5. RAS FUNCTION

5.4 RAS information monitored in T2/T3

RAS information of the S20 system is reflected in the special registers (SW) of T2/T3.
This information can be referred in the T2/T3's user program.

SW110 CH1 station status (1 word)
SW111 | CH2 station status (only in T3) (1 word)
SW112

CH1 online map (4 words)
SW116

CH2 online map (only in T3) (4 words)
SwW120

CH1 standby map (4 words)
Swi124

CH2 standby map (only in T3) (4 words)

sSwi2s

Scan healthy map (64 words)

SWig1

(1) Station status
Indicates the status of the S20—station mounted on the T2/T3.

FEDG CGBA®O9S8 76543210
swioswit) [afb [c [d[ [T T T T et [ | [ lof

Down mode

Offline mode

Stanby mode

Online mode

Scan transmission disabled
Master station

Test executing

no

]

il

[ I I T - IO e T = -
Il
ol SR S S S 3

TOSLINE-S520
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5. RAS FUNCTION

(2) Online map
Indicates the online stations in the 520 network.

F E D i 3 Z 1 0
SW112 (SW116) |#16 |#15 |[#14 |#13 #4 |#3 |#2 M
SW113 (SW11T) |#32 |#31 |#30 |#29 #20 |#19 |(#18 |#17
SW114 (SW118) |#48 |#47 |#46 |#45 #36 |#35 |#34 |#33
SW115 (SW119) |#64 |#63 |#62 |#61 #52 |#51 |#50 |#49
#n = 1. Station number n is online

0: Station number n is other than online

(3) Standby map
Indicates the standby stations in the S20 network.

F E D fes veswimsmaes 3 2 1 0
SW120 (SW124) |#16 |#15 |#14 |#13 E#ai #3 |#2 [#1
SW121 (SW125) |#32 |#31 [#30 |#29 #20 |#19 |#18 |[#17
SW122 (SW126) |#48 |#47 |#46 |#45 #36 |#35 |#34 |#33
SW123 (SW12T7) |#64 |#63 |#62 |#61 #52 |#51 |#50 |#49

#n = 1. Station number n is standby
= (: Station number n is other than standby

(4) Scan healthy map
Indicates the 520—station's scan data (commom memory) updating status (data

validity) for each address. If two $20—stations are mounted on T3, assigned
station's data is reflected.

F E D ceesesecasnecsees 2 1 0
Swi2s LWﬂmﬁ WO0014 | W0013 W0002 |W0001 |WO0000
SW128 |W0031 |W0030 |Wo0029 Wo0018 {W0017 |WO0016
SW130 |WO0047 |WO0046 | WO045 W0034 |W0033 |wWo03z2
SW191  |W1023 meéz_‘twmm |W1010 |W1009 |W1008B |

Wn = 1: The scan data assigned to Link register Wn is being updated
normally
= (: The scan data assigned to Link register Wn is not being
updated or Wn is not assigned to scan data

T2/T3 Station User's Manual
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5. RAS FUNCTION

55 RAS information monitored on S—LS
By connecting the S—LS, the following RAS information can be monitored.
(1) Online map

R: RAS Information
L— 1: Online Map

- Dnline Map 5

s
4

1 4 5 6 T 8 9 i@ 1t 1z 1} 1a 13 16

17 10 12 20 21 22 23 M 25 26 27 @ 19 MW 311 12

J1 0} 33 36 3% 38 39 A0 41 42 43 44 43 46 47 48

4 3 5

L
un
i~

IRSTANICY IRAS Infcl

* The number (1—64) on the screen shows the Station number.
* The operaton mode displyed under the Station number means as follows.

G memamen Standby mode
® - Online mode
Blank ---- Offline mode or not existing
* This information is read out from the S—LS connecting station every three
seconds.

+ If the S—LS connecting station is Offline or Down mode, the following
message will be displayed on the screen.

Primary station is Offline
Press any key

TOSLINE—-S20
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5. RAS FUNCTION

(2) Scan healthy map

R: RAS lnfﬂmatm

L— 2. Scan Healthy Map

[ eaaa]
TRRLG]
mz]
maa|
(|
[ 8]
5G]
LT
a1ze]
[A134]
[o16a]
B176]
n192)
[p200]
{azz4]
18248

L1 1 Seateiaiaiainlatulng 1 Py

L T T Selalereinlalmialatulal 1 T

3

e

Scan Healthy Hap >
1 Rk 7 ®
* * * 9 @»
*T " 0 e
g R
b
AA G5
L I
e & & @
* * " @

& O DR TH

L 1 =

W™

ERCNURE Tl

L L L 1 SRR

-
L *]
—_—
e
o

LL
1 e

SOO® O AT

L T 1 T Snnle e i
L 2 1 1 il

: Scan data updating status for each address is displayed.
The number in [ ] shows the starting address of the line. The status means as

follows.

® ------- Normal

() eeee

Not normal or not used for Scan transmission

+ This information is read out from the S—LS connecting station every three

seconds.

+ If the S—LS connecting station is Offline or Down mode, the following

message will be displayed on the screen.

rar o o

Primary station is Offline

Press any key

.
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5. RAS FUNCTION

(3) Station status
The operation status of the specified station can be monitored as follows.

R: RAS Infarmation
— 3: Station Status

= Station Status >

1. Station Nunber t1- 81} [ 21
I, GStatus Daline

1. Master/Slave Masker Slave

4. Scam Trausmisslon Tes N

5. Test ¥eg o)

6. Exterpal Equipment 1 Good Mo good

7. Estermal Equipment 2 Goad o goml

{Note) External Eqmipaent 2 is valld only for SIF Statlos

TOSLINE-S20
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5. RAS FUNCTION

(4) Station down information

If the S—LS connecting station is in Down mode, the error message can be
monitored as follows.

R: RAS Information
L— 4: Station Down Information

<. Statien Down Informatiom >
1 StaALLon Nwnhepr {1 ] az

2. Doxn Infornation ROH : Hardware errar

| B Conce |

+ Possible error messages are as follows.

Error code Error message Meanings

10H Watch dog timer error |Watch dog timer error occurred

20H Memory bus error Fetched code was illegal

30H SIF malfunction SIF (serial interface) error was
detected (SIF station only)

40H Jabber timeout Abnormal long frame (500ms or
more) was transmitted

60H Hardware error * Station number illegal
+CPU, RAM, ROM or LSI error

67TH SIF initializing error SIF (serial interface) initialization
error occurred (SIF station only)

TTH Receive buffer overflow |Receive buffer overflow occurred
(in Message transmission)

+ |f these errors connot be reset by power off/fon again (except Station number
illegal), replace the station.

T2/T3 Station User's Manual
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APPENDIX

A1 Scan cycle

In the S20 network, each station sends out the data onto the transmission line as
Packet,

The Packet is sent out onto the transmission line in the following sequence.

L Scan cycle J
STN #1 i
STN #2 i

STN #3 :

L] »
¥ b =
'

STN #n [Packet

In the above figure, means the Synchronization frame which shows the start of
transmission cycle (Scan cycle).

At first, the master station sends out the Synchronization frame. Then each station
sends out the Packet sequencially in the order of Station number. When the final
station finishes sending out the Packet, the master station re—sends out the
Synchronization frame, and the next transmission cycle is started.

The Packet consists of a Scan frame and a Message frame(s).

The Scan frame is for Scan transmission and it is sent out every time when the
station becomes sender. On the other hand, the Message frame is for Message
transmission and it is added only when the necessity of Message transmission is
generated.

The Target Scan Time is a time factor for limiting the time assigned for the Message
transmission. If the Scan cycle — the time from the station got Token last time to the
station get Token this time — is longer than the Target Scan Time, the station sends
the Scan frame but does not send the Message frame.

Therefore, the Target Scan Time should be selected as longer than the time for total
Scan transmission to enable the Message transmission.

TOSLINE-S20
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The total Scan transmission time can be calculated from the number of connected
stations and the total size (number of words) of send data as follows.

Tsew = (64 + 104 *Nstw + B*Wsen ) /1000 [ms]

Here;
Tscn: Time for total Scan transmission
Nsm: Number of connected stations
Wsen: Total size of send data (words)

Note) The minimum Tscw is about 3 ms. Even if the above calculation result is less
than 3 ms, actual Tsew is limited by this value.

T2/T3 Station User's Manual
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A.2 T-PDS remote programming

The T—PDS can be connected through the Loader port on the S20—station, as well as
the Programmer port on the T2/T3 CPU module. By using this function, remote

programming/menitering through S20 network is available.

STN#3

S$20
STN#1 STN#2 :
v
T2|S | ¢ T35 T2|S
20| @ | 20 20
: i

v

T-PDS

To use this function, T-PDS's connection method should be set as "Network®,
The screen below is the setting example of T—PDS's Setup options screen for the

above configuration.

<T—PDS Setup options screen=>

{Optionsk

1.Connectlion method 1.Printer

Network
Layeristatlon Ne.[ 3]
Layer2station Na, [ @]
Baudrate &89 BPS
parity Hon  Ddd  Even
Data length B bit
Stop bit 1 blt
2.User cosment Flle Use Mot ese

Filename[

IBd (238872381}
EPS0N (ESC/F)

ontral

F1 Fi F3 F Fi Fa Fi

Fa

Fd

Fig

Note 1)
as 0.
Note 2) The Parity is fixed as even.

When connecting on single layer, the Layer 2 Station No. should be set

TOSLINE-520
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If the T-PDS is connected to the T2/T3 on the second layer through the bridge
station (T3 only), set the T—PDS's connection method as follows.

520
STN#1 | S'rwm1 | STN#1 STN#3
=] 5
T2(S T3|S S T3|S
20| 20 | 20; 20
b ¥
T-PDS | STN#2 L |sTN#3
b
T2|S T2|S
20 20
<T—PDS Setup options screen>
<Optlons>
1.Connectlon method J.Printer
Network 184 (2388/2381)
Layerlistation Ma, [ 2] EFP i
Layer2station So.[ 3]
Pavdrate A6 B
parity Non  Ddd
Data Length 8 blk
Stop bit 1 blt
2.User comment File Use Mot wse
Fllepamel ]
L

Note 1) The Layer 1 Station No. specifies the bridge station and the Layer 2
Station No. specifies the target station on the second layer.

Note 2) Only T3 is available for the bridge station.

Note 3) The Parity is fixed as even.

T2/T3 Station User's Manual
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