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System Structure

Yokogawa Electric FA-M3 Link (SIO) Driver

The following table describes the basic system setup for connecting the target machine to
Yokogawa PL Cs over a serial connection.

To view acable connection diagram for a particular communication format, see Section 2 —
Cable Diagrams.

Series CPU Link I/F Comm. Format Diagram
F3SP21-0ON Cable
F3SP25-2N FSLC1L-IN RS-232C Diagram 1
F3SP28-3N _ Cable
F3SP28-3S RS-422 (4 Wll’e) Diagram 2
F3SP35-5N Cablo

FA-M3 Series  [F3SP38-6N RS-422 (4 wire) (1:n)™* Diagram 3
F3SP38-6S F3LC11-2N 9
F3SP53-4H RS-422 (2 wire) Cable
F3SP53-4S Diagram 4
F3SP58-6H RS-422 (2 wire) (L™ Cable
F3SP58-6S -422 (2wire) (1™ | piagram 5

*1 Upto 32 PLCs can be connected to the target machine.
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Yokogawa Electric FA-M3 Link (SIO) Driver

Cable Diagrams

Theillustrated cable diagrams and those recommended by Yokogawa may differ. However, Pro-

face recommends using the following diagrammed connections.

e Ground the PLC’'s FG terminal according to your country’s applicable standard. For details,
refer to the PLC manual.

o When making your own communication cable, be sure to connect the SG signal.

Diagram 1 RS-232C

To connect the target machine and the PLC, create your own cable using the following
specifications.

Target Machine Cable / Adapter Comments
GP, PS-P, ]
PCIAT(PL), PS-G User-Created Cable Cable length: 15m max.

Target Machine FPLC

Signal 25 Pin | 9Pin S hield 9 Pin Signal
Fis 1 T 1| 1 O
S0 (T=D) 2 3 = I 2 RD
RD (RAD 3 7 : | ‘ES
RS (RTS) 4 7 | 4 ER
CS (15 5 g M 5 |SG
DR (DSR) G G | = DR
=G 7 ] ! 7 RS
Ch B 1 | e

ER (DTR] 20 4 I_ _____ +7 F5 (Connector Hood)

Diagram 2 RS-422 (4-wire)

To connect the target machine and the PLC, use asignal converter or create your own cable using
thefollowing specifications.

Target Machine Cable / Adapter Comments
a !RS-422 Connection Terminal Adapter

GP, ps-p? i(Pro-face: GP070-CN10-0) Cable length: 500m
b !User-created Cable max.

PC/AT(PL), PS-G a !RS-ZSZC I RS-422(485) Signal Converter

*1 Connectto COM1.

MEMO | Use shielded twisted-pair cables for noise immunity. Connect the cable
shields, then connect the cable to a single-point ground.
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a. RS-422 Connection Terminal Adapter (Pro-face: GP070-CN10-0)
OR: RS-232C/RS-422(485) Signal Converter

Target
Machine ~ @F070-CH10-0 Shield PLC
EI N I=p= . [ SIGNALS === === | Signal
- “ RDA, ! f I S0A,
Temination { RDB : ’M‘ :>C =DB §
Reziztance
SDA — 44— —|RDA
W 200 {SDB | T D<Cleme §

Target RS-2320Rs-4220485) [1ERM H e

M achine Signal Converter sG Lt __ =8

: } RS-232C [ -— o
u;l —> [fG Termination

Resistance
114 2205

MEMO | o Asthe RS-422(485) side of the RS-232C/RS-422(485) signal converter
is a terminal, use any external line other than the communication line for
the power cable.

« Follow the specifications for your RS-232C/RS-422(485) signal converter
when connecting termination resistance on the RS-422(485) terminal.

« The RS-232C connection between the RS-232C/RS-422(485) signal
converter and target machine depends on the signal converter. Refer to
its specifications when connecting the signal converter and target
machine.

b. User-created Cable
Target Machine PLC
Signal | 25 Pin Shield Signal

FG 1 4 SDA
{RDA 10 : N\ Jeoe E:
RDE 16 «—{RDA
WARCLTE:

|

|

|

{SD#’J\ 11 :
s0B 15 f

|

aG
=G 7 ISHIELD
T ermination C5B 18 L __ [ — Termination
Resziztance [ERE 19 :I Resistance
Trdn 22052 CoA =1 Travwrzzo0

ERA 22 :I
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Diagram 3 RS-422 (4-wire) (1:n)

To connect the target machine and the PLC, use asignal converter or create your own cable using
thefollowing specifications.

Target Machine Cable / Adapter Comments
a !RS-422 Connection Terminal Adapter

GP™, ps-p? i(Pro-face: GP070-CN10-0O) Cable length: 500m
b 'User-created Cable max.

PC/AT(PL), PS-G a !RS-ZSZC | RS-422(485) Signal Converter

*1 Connectto COM1.

MEMO Use shielded twisted-pair cables for noise immunity. Connect the cable
shields, then connect the cable to a single-point ground.

a. RS-422 Connection Terminal Adapter (Pro-face: GP070-CN10-0)
OR: RS-232C/RS-422(485) Signal Converter
FLC PLC PLC

Target
Mau:%ine GPOFO-CR0-0 0.1 Mo.2 _ Mo.n

[] Si Il Shield : Shield : Sfyel‘d Si |
I +EE— e o sre R o
. | I T T ! I
E%@Qgﬂgggﬁtm BREA = —:'FLI—SDEE —:'F'I—I—SDEE E
114W22002-L|SDB_H-——RDA Loy | [ROA |y i |FDA
{SW '~ JROB —:‘II"—:—RDEE —:'“-—:—RDB E
Target RS-232C/R5-4220485)| TERM y ,
hachine Sigral Converter (S Il T 6 I ;—gﬁIELD ! ;—gﬁIELD
RE-232C — SHIELD]| -- ==
Elq={>u;|+ FG Termination
Resistance
T2 206
b. User-created Cable
PLC PLC PLC
Target Machine M1 _ MO.2 . Mo.n

Signal|25 Pin| Shield Signal shield | Signal SIh_'El_'f' Signal
1 | 1 |
I I
|

FG 1 | SDA SDA SDA
{F{DA 0_———+"508 —I'FL:—SDEE —I'FL:—SDEE §
ROE | 16 RDOA |+ RDA 4 RDA
{SDA T jﬂRDB —:'FL:—RDEE —:'FL:—RDEE E:
SOB | 15 5G : 5G 1S5
] ] .

e 7 | SHIELD| --#—{SHIELD| --#—{SHIELD
Termination |50 18 - - T ermiriation
Ermination :I Resistance
Resizstance [ERE 19 1y 2205
THW 2200

CEA 21

ERA 2 :I
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Diagram 4 RS-422 (2-wire)

To connect the target machines and the PL C, use arecommended cable (and a pin adapter if
necessary), asignal converter, or create your own cable using the following specifications.

Target Machine Cable / Adapter Comments
a IRS-422 Connection Terminal Adapter
GP™, Ps-p* (Pro-face: GP070-CN10-O) Cable length: 500m
b 'User-created Cable max.
PC/AT(PL), PS-G a \RS-232C/ RS-422(485) Signal Converter
*1 Connect to COM1.
MEMO Use shielded twisted-pair cables for noise immunity. Connect the cable

shields, then connect the cable to a single-point ground.

a. RS-422 Connection Terminal Adapter (Pro-face: GP070-CN10-0)
OR: RS-232C/RS-422(485) Signal Converter

Target PLC
. GPOVO-CM10-0 i
b achine - Signal I_S_hEId_ _I Signal

1 |I|
} I >< ] {
|
Terminatiu:un‘{ RDB I I =DE
Resistance |SDA I | RD&,

i a0 s SOE ROE §
Target RS-232C/RS-422(485) [TERM

' I
! |
Machine Signal Converter e M gﬁIELD ‘
R5-232C 1
IEI i [ m - FG L ___ _/ Termination

Resiztance
12200

MEMO | o Asthe RS-422(485) side of the RS-232C/RS-422(485) signal converter
is a terminal, use any external line other than the communication line for
the power cable.

o Follow the specifications for your RS-232C/RS-422(485) signal converter
when connecting termination resistance on the RS-422(485) terminal.

o The RS-232C connection between the RS-232C/RS-422(485) signal
converter and target machine depends on the signal converter. Refer to
its specifications when connecting the signal converter and target
machine.
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b. User-created Cable

Target Machine FLC
Signal | 25 Pin __ Shield Signal
Fi5 1 =04,

| |
TR E : | |_ S0E
RDA 10 j : , L RDA §
Termination = 11 \—X—f—Q— RFDE

Resist I Termination
1 IEE?{?E&EHIEI:?E =DB 15 I =lE R esistance
FDBE 16 ngaa 142205
5G 7 /
CSB 18 L
ERE 19 :'
C5A, 21
ERA, 22 :'

Diagram 5 RS-422 (2-wire) (1:n)

To connect the target machines and the PLC, use arecommended cable (and a pin adapter if
necessary), asignal converter, or create your own cable using the following specifications.

Target Machine Cable / Adapter Comments
a !RS-422 Connection Terminal Adapter

GP™, ps-p? i(Pro-face: GP070-CN10-0O) Cable length: 500m
b 'User-created Cable max.

PC/AT(PL), PS-G a !RS-ZSZC | RS-422(485) Signal Converter

*1 Connectto COM1.

MEMO Use shielded twisted-pair cables for noise immunity. Connect the cable
shields, then connect the cable to a single-point ground.
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a. RS-422 Connection Terminal Adapter (Pro-face: GP070-CN10-0)
OR: RS-232C/RS-422(485) Signal Converter

Target ELC1 EL% [EJLC
ki achine GPOTOCMA 0-0 ] 0. ] a. ] a.n
El + [E — Signal SIPIEL':' Signal [5}1"3_',':' Signal ?h'e_','j Signal
= RDA, | g |SDA | SDA |50
T ed o S g
uswaz0e  [B0A H|1 ||YRDA |1 || YRDA I N
RS-232C/ Lo b [
Targe fs2me/ [SDB || 1LJRDE_|; !RDE |, !'—|RDE
Machine Signal Converter | TERM _,_,IL/A/_SG — ] E : T ol
] fo22 = [5G -4 |SHIELD| - -#—{SHIELD| - -#—{SHIELD
Fi T ermination
Resziztance
142200

o Asthe RS-422(485) side of the RS-232C/RS-422(485) signal converter
is a terminal, use any external line other than the communication line for
the power cable.

o Follow the specifications for your RS-232C/RS-422(485) signal converter
when connecting termination resistance on the RS-422(485) terminal.

o The RS-232C connection between the RS-232C/RS-422(485) signal
converter and target machine depends on the signal converter. Refer to
its specifications when connecting the signal converter and target
machine.

MEMOl

b. User-created Cable

_ PLC PLC PLC
Target Machine Mo _ Mo.2 _ Mi.n
Signal [25Pin Signal [SP_“E_'F' Signal rsh'e_',d Signal
FG 1 SDA | _¢/SDA |—{SDA
5G 7 SDE H SDB H 41508
TRMZ | 9 rRDA |1 | |YrDA |1 || YRDA E
RDA | 10 RDE |, !'ROB , | —rDB
Temination | |=S0A 11 e — =] — =]
eerance = [SDB_| 15 SHIELD| - -#—{SHIELD| - -—{SHIELD
RDOBE 16 Lernjinatin:nn
ezlstance
Egg 13 11402205
CSA 21
ERA 22
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Supported Device Addresses

The following table lists the device address ranges you can enter from the Device Address

Keypad.

For actual device address ranges supported by the PLC, refer to the corresponding PLC manual.
Supported device addresses differ from protocol to protocol and between PLC models.

Counter (Counter Flag)

CuU0001-CU3072

Counter (Current Value)

CP0O001-CP3072

Counter (Setup Value)

CS0001-CS30727

Data Register

D00001:00-D32768:15

D00001-D32768™

Joint Register®

R0001:00-R4096:15

R0001-R4096™

File Register

B00001:00-B:99999:15

B00001-B99999"

Link Register

WO00001:00-W74096:15

WO00001-W74096™®

Special Register

Z0001:00-Z21024:15

Z0001-71024"

Device Bit Address™ Word Address 16 bit | 32 bit
Input Relay™ X00201-X71664 X00201-X71649"
Output Relay Y00201-Y71664 Y00201-Y71649"
Internal Relay 100001-132768 100001-132753™
Joint Relay® E0001-E4096 E0001-E4081™
Special Relay MO001-M9984 MO0001-M9969™
Link Relay LO0001-L78192 LO0001-L78177™
Timer (Timer Flag) TUO001-TU3072 --
Timer (Current Value) -- TPO0O01-TP3072
Timer (Setup Value) -- TS0001-TS30722 | LIH7 | L/IH7

*1

*2
*3

*4
*5

*6

Read-modify-write. When you write to one of these bit addresses, the target machine reads
the entire word address, sets the defined bit, then returns the new word addressto the PLC. If
the ladder program writes data to this word address during the bit read/write process, the
resulting data may be incrorrect.
Read-only.
The last two digits represent the terminal number.
e.g. X00201 X 0 02 01

Terminal Number

Slot Number

Unit Number

To use as aword address, the terminal number must be 49 or less, and a multiple of 16 plus 1.
To use as aword address, the bit number must be a multiple of 16 plus 1.

You cannot write to the Joint Register or Joint Relay when the same device area exists on the
CPU. The CPU area has precedence, so if you write valuesto aR or E device address that
also existsin the CPU, it's overwritten by the CPU.

You can define a bit address by adding a colon followed by the bit position (0-15) at the end
of theword. (e.g. D0O001:15)

*7 16-bit and 32-bit data, High and L ow, refer to data as defined in the following examples.
Byte 16 bit Word 32 bit
o] 7 L (Low) o 15 c 0 |L(Low)
1| 15 H (High) 1| 31 ... 16 |H(High)
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4 Consecutive Device Addresses

The following table lists the maximum number of consecutive addresses that can be read by each
PLC. Refer to thistable when using block transfers.

MEMO | . To speed up data communication, use consecutive device addresses on
the same panel screen.

« The following situations increase the number of times that the device is
read, and reduces the data communication speed between the target
machine and the PLC:

« when the number of consecutive addresses exceeds the maximum
« when an address is designated for division
« when different device types are used

. Max. Consecutive
D
evice Addresses Gap Span

Input Relay (X)

Output Relay (Y)

Internal Relay (1)

Joint Relay (E)

Special Relay (M)

Link Relay (L)

Timer [Timer Flag] (TU)
Counter [Counter Flag] (CU)
Timer [Setup Value] (TS)
Counter [Setup Value] (CS)
Timer [Current Value] (TP)
Counter [Current Value] (CP)
Data Register (D) 64 words 16 words
Joint Register (R)
File Register (B)
Link Register (W)
Special Register (2)

256 bits 15 bits

10
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5 Environment Setup

The following table lists the communication settings, recommended by Pro-face, for the target
machine and Yokogawa Electric PLCs.
For details, see Section 7 — Driver Configuration, and Section 8 — Protocol Configuration.

RS-232C
Target Machine Settings PLC Settings
Driver Interface | e o) Interface Rs232c  |connection RS-232C
Format
Flow Control DTR(ER)/CTS --
T —
ransmission 19200 bps  |Baud Rate 19200 bps
Speed
Retry Count 2 --
Parity Bit None Parity None
Stop Bit 1 bit Stop Bit 1 bit
Data Length 8 bit Data Length 8 bit
Rcv. Time Out 10s --
TXWait Time 0ms --
-- Checksum No
Specify End
- Yl
Character es
- Protect Function No
Data Format
- Setup Switch 8 OFF
Protocol  |Station No. 1 Station Number 1
CPU No. 1 CPU No. 1

11
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RS-422 (1:1)
Target Machine Settings .
PLC Settings
GP, PS-P PC/AT(PL),PS-G
i RS-422(4 wi . RS-422(4 wi
Driver ' S (4 wire) .. |connection S (4 wire)
Interface |Serial Interface or RS-232C E ; or
RS-422(2-w ire) orma RS-422(2-w ire)
Flow Control None DTR(ER)/CTS --
T —
ransmission 19200 bps Baud Rate 19200 bps
Speed
Retry Count 2 -
Parity Bit None Parity None
Stop Bit 1 bit Stop Bit 1 bit
Data Length 8 bit Data Length 8 bit
Rcv. Time Out 10s -
TXWait Time 0Oms -
-- Checksum No
_ Specify End
Character Yes
Protect
- Function No
Data Format
- Setup Switch 8 OFF
Protocol  |Station No. 1 Station Number] 1
CPU No. 1 CPU No. 1

*1 By using aRS-232C/RS-422(485) signal converter, you can use RS-422 connections with
PC/AT (PL Series) and PS Series Type G target machines. In such a configuration, make sure
you set the Driver’s Serial Interface to RS-232C.

12
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RS-422 (1:n)
Target Machine Settings )
PLC Settings
GP, PS-P PC/AT(PL),PS-G
i RS-422(4 wi . RS-422(4 wi
Driver . (4 wire) . |Connection (4 wire)
Interface |Serial Interface or RS-232C = t or
RS-422(2-w ire) orma RS-422(2-wire)
Flow Control None DTR(ER)/CTS --
Transmission 9600 bps Baud Rate 9600 bps
Speed
Retry Count 2 --
Parity Bit None Parity None
Stop Bit 1 bit Stop Bit 1 bit
Data Length 8 bit Data Length 8 bit
Rcv. Time Out 10s -
TXWait Time 0ms -
-- Checksum No
Specify End
Character ves
B Protegt No
Function
Data Format
- . FF
Setup Switch 80
Termination
-- Resistance Yes
Switch™
Protocol Station No. 1 Station Y 1
Number
CPU No. 1 CPU No. 1

*1 By using aRS-232C/RS-422(485) signal converter, you can use RS-422 connections with
PC/AT (PL Series) and PS Series Type G target machines. In such a configuration, make sure
you set the Driver’s Serial Interface to RS-232C.

*2  If the connection isterminated in 2-wire communications, use the 2-wire Termination
Resistance Switch on the PC link module.

*3  When using a 1:n connection, set up adifferent Station Number for each PLC. You can
connect amaximum 32 PLCs.

13
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6 I/O Manager Configuration

The driver and protocol, which enable communication between the target machine and the PLC,
depends on the PLC type.

MEMO For information on how to display the [New Driver Interface] dialog box,
see the online help.

LT T

I'.'.'\c-'l-:lw.l Flesctric Cop 3

14
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Driver Configuration

To configure the communication settings of the serial driver in the target machine, use the [Driver
Configuration] dialog box. Make sure the settings match those of the PLC.
For an overview of the driver and protocol settings, see Section 5 — Environment Setup.

MEMOl

For information on how to display the [Driver Configuration] dialog box,
see the online help.

Wanirschre

COH Fort

Serid s [fenz 7] ounbe |

I Wpa=n Dt Do ity i B Link (5]

|’.-3:-1 -| Farity B3 e =

Py Condrod OrECTs v Dealengm [ -
Tranaricnon Spesd | 15000 w|  Hew Trsacus m s
Relry Coant |-‘ H T Wad Tirss |n H s
Manufacturer

Displaysthe name of the PLC manufacturer.

Interface

Displaysthe type of serial connection used to connect the target machineto the PLC.

COM Port

Defines which COM port to use on the target machine, for connecting to the PLC.

MEMO

Select COM1 for PS Series Type G target machines. Connection is not
possible using COM2.

Serial Interface
Definesthe serial connection: RS-232C, RS-422 (2-wire), or RS-422 (4-wire).

For details

Flow Control

about the supported connections, see Section 2 — Cable Diagrams.

Definesthe signals that control the data flow.

Transmission

Speed

Sets the communication speed in bits per second. This setting must match the PL C baud rate.

Retry Count

Defines the number of times the driver triesto send or receive data when thereis an error.

Parity Bit

Sets either a parity bit [Even or Odd] for use in detecting communication errors, or [None].

Stop Bit

Defines the stop bit: 1, 1.5, or 2 bits.

15
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Data Length
Definesthe length of each unit of data: 7 bit or 8 bit.

Rcv. Timeout
Defines the length of time the target machine waits for aresponse before it outputs a timeout error
or sends another communication.

TX Wait Time
Defines the number of milliseconds that the target machine waits, after receiving a communication
packet, before sending a response.

16
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Protocol Configuration

To set up details about the communi cation process between the target machine and the PLC, use
the [Protocol Configuration] dialog box.
For an overview of the driver and protocol settings, see Section 5 — Environment Setup.

MEMO | For information on how to display the [Protocol Configuration] dialog box,
see the online help.

(o] _omea | |

Station No.
Enter avalue to identify which PLC unit to communicate with. (1-32)

CPU No.
Select the slot number of the CPU that the protocol communicates with.
To communicate with multiple CPUs in the same module, add a Protocol for each CPU and
configure the CPU No. so that it’s different for each protocol.

17
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Device Address Configuration
To set up aPLC variablein the Variable List, use the Device Address Keypad from the variable

properties.
See Section 3 — Supported Device Addresses.

MEMO | For information on how to display the Device Address Keypad, see the
online help.

o
(= o |

1 213

a WP:IEII-

Device
Liststhe PLC’s discrete and word device types.

Address
Enter the device address for the PLC variable. The keypad ensures that you enter the correct

format for bit and word devices.
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