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NOTES FOR SAFE OPERATION

Read these manuals thoroughly before use of MEMOCON-SC GL60S. In these manuals,
NOTES FOR SAFE OPERATION are classified as "WARNING" and "CAUTION."

. Indicates a potentially hazardous situation which, if not avoided,
AWARN ING could result in death or serious injury to personnel.

: Indicates a potentially hazardous situation which, if not avoided,
A CAUTION may result in minor or moderate injury to personnel and damage
to equipment. It may also be used to alert against unsafe prac-
tices.

Even items described in | /\ CAUTION | may result in a vital accident in some situations.

In either case, follow these important notes.

The following shows the symbols of prohibition and mandatory action.

® PROHIBITION | : Specifies prohibited handling.

MAI\A%%TSI\'?Y : Specifies actions that must be taken.

After reading these manuals, keep them readily available for those using the equipment.




1 INSTALLATION

/\ CAUTION

- The installation environment must meet the environmental conditions given in the
product catalog and manuals.
Using the MEMOCON-SC in environments subject to high temperatures, high
humidity, excessive dust, corrosive gases, vibration, or shock can lead to electric
shock, fire, or faulty operation.

Do not use the MEMOCON-SC in the following locations.
* Locations subject to direct sunlight or ambient temperatures not between 0 and
55TC.
- Locations subject to relative humidity in excess of 95%, rapid changes in
humidity, or condensation. - .
* Locations subject to corrosive or flammable gas.
* Locations that would subject the MEMOCON-SC to direct vibration or shock.
* Locations subject to contact with water, oil, chemicals, etc.

* Do not remove the cover of the connector where a module is not mounted.
Foreign matter can canse malfunction,

* Be sure all screws are tight.
All screws for installation and terminal board should be securely tightened and
checked for loosening.
Malfunctions in the MEMOCON-SC may occur as a resulf of loose screws.




2 WIRING

/\ CAUTION

* Wiring must be performed by qualified personnel.
Mistakes in wiring can cause fires, product failure, or malfunctions.

* When wiring, do not allow foreign matter such as wire chips to enter the mounting
base or the module.
Foreign matter can cause fires, product failures, or malfunctions.

* Ground the shielded tape of the coaxial cable for the PC Link module to one point (a
resistance of 1000} max).

(@ MANDATORY ACTION

* Ground the protective ground terminal to a resistance of 100 ) max.
Failure to observe this instruction may result in electric shock or malfunction.

SEPARATE THE INTERFACE CABLES FROM OTHER CABLES

- Interface cables connecting to PC Link Module must be separated from other control
cables. :

Failure to observe this instruction may result in malfunctions.

- 3 PRECAUTION UPON USE

/\ CAUTION

» Operations such as RUN, STOP, forced outputs, and program changes during opera-
tion must be carried out with care.
Operational errors may damage the machine or cause accidents.

4 MAINTENANCE

& PROHIBITION

* Do not attempt to disassemble or modify the MEMOCON-SC in any way.
Doing so can cause fires, product failure, or malfunctions.

- i -



5 GENERAL PRECAUTION

- MEMOCON-SC was not designed or manufactured for use in devices or systems
that concern peoples' lives, _
Users who intend to use the product described in this manual for special purposes
such as devices or systems relating to transportation, medical, space aviation, atomic
power control, or underwater use must contact YASKAWA representatives before-
hand.

» This product has been manufactured under strict quality control guidelines. However,
if this product is to be installed in any location in which a failure of MEMOCON-SC
involves a life and death situation or in a facility where failure may cause a serious
accident, safety devices must be installed to minimize the likelihood of any accident.

* Any illustrations, photographs, or example used in this manual are provided as
examples only and may not apply to all product to which this manual is applicable.

* The products and specifications described in this manual or the content and presenta-
tion of the manual may be changed without notice to improve the product and/or the
manual.

A new version of the manual will be re-released under a revised document number
when any changes are made.

* Contact your YASKAWA representative listed on the back of this manual to order a
new manual whenever this manual is damaged or lost. '
Please provide the document number listed on the front cover of this manual when
ordering,

- Contact your YASKAWA representative listed on the back of this manual to order
new nameplates whenever a nameplate becomes worn or damaged.

* YASKAWA cannot make any guarantee for products which have been modified.
YASKAWA assumes no responsibility for any injury or damage caused by a modi-
fied product.




OVERVIEW OF MANUAL

* This manual describes specifications, handling, transmission procedure, etc. of the PC
Link module.

* Read this manual carefully in order to use the MEMOCON-SC properly. Also, keep this
manual in a safe place so that it can be used whenever necessary.

- Refer to the following manuals as necessary.

DESCRIPTIVE INFORMATION

SIE-C815-14.3

Manual Manual Number Contents
Describes system configuration
. MEMOCON-SC GL60S SIE-C815-14 devices and their functions, specifi-
DESCRIPTIVE INFORMATION ~C813-14.1 | cations, application methods, etc.,
for the MEMOCON-SC GL60S.
Describes system configuration
: devi d their functions, ifi-
CPU | S ORIPIIVE DPOR SIE-CBIS5.1 | caons, application methods, et
Modnle | PESCRIPTIVE INFORMATION  app \ etc.,
for the MEMOCON-SC GLA0S.
Describes system configuration
MEM N-SC GLSOE/GL70H devices and their functions, specifi-
SIE-C815-17.1 cations, application methods, etc.,
DESCRIPTIVE INFORMATION for the MEMOCON-SC GL60H/
GL70H.
MEMOCON-SC GL60S Describes the function, specifica-
) P150 PROGRAMMING PANEL SIE-C815-14.2 tions, application methods, etc., for
Man/ | DESCRIPTIVE INFORMATION the P150 Programming Panel.
Machine
Interface | MEMOCON-SC GL60S Describes the SFC function, specifi-
‘P150 PROGRAMMING PANEL cations, application msthods, etc.,

for the P150 Programming Panel

- Thoroughly check the specification and conditions of the product before use.




USING THIS MANUAL

This Manual is compiled for readers who already have a basic knowledge of the Yaskawa
MEMOCON products. We strongly recommend you read the User's Manual for MEMO—
CON-SC GIAOS GL60S, GL60H, GL70H before you start reading this manual.

Meamng of Basic Terms
In this manual, the following terms indicate the meanings as described below, unless oth-

erwise specified.

« IF64 = PC Link Module

* PC = Programmable Controller

- PP = Programming Panel

* GLAODS, GL60S, GL60H, GL70H = MEMOCON-SC GL40S, GL60S, GL60H, GL70H
Programmable Controllers

— vi -
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1. FEATURES AND SYSTEM CONFIGURATION

1.1 FEATURES

Mutual data exchange between GL60S’s can be performed at high speed, by using the [F64.

A special reference for the link is prepared, and there is no need for any communication

program.

» High-speed LAN
Coaxial cable is used for the transmission line, to allow N : N communication by token
passing bus method. Communication can be accomplished with the G1.60S, as well as with
the CP series, including the master controller CP-3300 and the system controller CP-3500.

* High-speed, Long-distance Communication

Transmission of maximum 1 km in 4 Mbps transmission speed is enabled by selecting the
coaxial cable.

» No Communication Program Required

The special reference for the link eliminates the necessity for a communication program in
the GL&60S.

* MEMOBUS Port
The one MEMOBUS port is offered to permit programming and monitoring of up to 32

GL60S’s with no modem. These operations are available by connecting a programming
panel to this port. The port also accepts ACGC, computer, etc.




1.2 SYSTEM CONFIGURATION

Examples of PC link system configuration are shown below:

‘Na. Neme Type Remarks
1 | CPU Base JRMSI-MBé&0
2 | Power Supply Module | JRMSP—-PS60
3 [ CPU Module - DDSCR-GL60S2
4 | 10F Module JZMSC-IF60
§ | PC LINK Module JAMSC~IFg4 Only one module
6 | T-type Connector "BNC-TA-JPJ-Ni-CAu :
7 | Terminator BNC-RC-75Q -Ni-CAu
8 8oaxia1 Cable ggﬁgg:gg? Selegt a.r'id use in accordance with user
ONnversion Co-nnector T—0298 applications.
9 | RS-232C Cable JZMSBZ-W1015
10 | Programming Panel DISCT-P150
11 | FA Monitor ﬁggg :éi

Fig. 1.1 System Configuration (1)
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Fig. 1.2 System Configuraiton (2)



2, SPECIFICATIONS
2.1 GENERAL SPECIFICATIONS

Table 2.1 shows general specifications for 1F64.

Table 2.1 General Specifications

Items ' Specifications
Ambient Temperature 0to + 55°C
Storage Temperature ’ — 20 to + 85°C
Humidity ] 30 to 95X relative (Non-condensing) .
In compliance Frequency | Acceleration | Amplitude No. of Sweep
Vibration-Resistance { with 10
JIS* Cog1l 10.to 55 Hz — 0.075 mm (1 octave/min. )
Shock-Resistance In compliance with JIS* C0912 (10 G, each 3-time in 3 directions)
Atmosphere Free from inflammable, corrosive gases or dust )
o T e e
Cooling Method Natural air-cooled

* Japanese Industrial Standard

2.2 MODULE SPECIFICATIONS

Table 2.2 shows [F64 module specifications.

Table 2.2 Module Specifications

ftems Specifications
Type , JAMSC-IF64
Function - ' To communicate between PCs using special reference.
‘ READY: Lights at normal module.
PP TX: Lights while data sent from PP port.
PP RX: Lights while data received to PP port.
Indicators’ PP ERR: Lights at PP port communicaticn error.

LINK TX: Lights while data sent from link port.
LINK RX: Lights while data received to link port.
LINK ERR: Lights at link port communication error.

- Memory protect
* Reset

Switches « Station address

- Transmission speed setling
Consumed Current 5VDC: 1.3 A
Mounting Base MB60 mounting base (CPU base)

Dimensions in mm (inch)| 37.5 (1.48) W X 250 (9.84) H x 94 (3.70) D
" Approx. Weight 0.6kg 1.31b




2.3 TRANSMISSION SPECIFICATIONS

2.3.1 Link Port Specifications

Table 2.3 shows link port specifications of IF64.

Table 2.3 Link Port Specifications

Itams

Spsecifications

Topology

Bus (Party line)

Medie Access
Control Method

Token passing bus (n:n communication)

Transmission
Medium

Coaxial cable {75 Q)

Transmission
Method

Baseband {Manchester coding)

Data Transmission
Rate

500 Kbps/1 Mbps/2 Mbps/4 Mbps (Selected by DIP switch.)
Selectable in accordance with transmission distance.

Max. Cable Length™*

1km (Depends on data haud rate and cable to be used.)

RAS

+ Failure station: Automatically disconnected from the line.
» Recovered station: Automatically connected to the line.

Synchronous

Frame synchronous

Frame Formeat

HDLC

Insulation

Pulse transformer

No. of Stations

Up to 32 stations

Station Address

1 to 32 {Set by rotary switch.)

Connector

BNC connector

* For more information, refer to “GL60S Remote I/0 User's Manual”

(STE—-C815-14.7).

2.3.2 PP Port Specifications

Table 2.4 shows PP port specifications of IF64.

Table 2.4 PP Port Specifications

ltems Specifications
Standard In compliance with E1A R8-232C
Synchronous Half duplex, asynchronous
Baud Rate 9600 bps
Data Bits 8 bits
Stop Bits 1 bit
Parity Check Even
Protocol MEMOBUS protecol
1to 32

Station Address,

Same as station address of link port.

Connector

Mini D-5UB 9-pin connector




2.3.3 Coaxial Cable Specifications

The coaxial cable to be used is similar to the cable for the GL60S remote I/0 system. Refer
to the SIE-C815-14.7 Memocon-SC GL60S remote I/0 System User’s Manual. Table 2.5is a
list of standard coaxial cables.

Table 2.5 List of Standard Coaxial Cables

Type Jzmsz- | CoRle (L]‘:';ﬁ*)h Cable Type to be Used Connector
W60-1 2 (78.74)
W60-2 3 (118.11) F 3.C-2V BNC connectors at both ends
or in—panel

W60-3 5 (196.85)

W61-1 2 (78.74) B o 't (F-5FB)
5C- -Type connectors {(F-

We1-2 5 (196.85) For panel-to-panel at both ends

W61-3 10 (393.7)

e 2 (718.74) SCFL F.T tor (FSPW-5PEF)
SCFL -Type connector -

W453-002 5 (196.85) For panel-to-panel at both ends

W453-003 10 (393.7)

Table 2.6 shows coaxial cable specifications.

Table 2.6 Coaxial Cable Specifications

Type Shielded for Signal Attenuation: Pas (dB8/km)
Fuiik Ltd Static Electricity | Application | Conditions
(Fujikura Ltd.) and Magnet 0.5 MHz | 1 MHz | 2 MHz | 4 MH:z
. Exclusive
362V Not provided . ) duct oo 190 70 5.0
3C-2V (Cu, Fe) 2V - Provided n-pane Low power ’ ) ’ ’
: rovide electrical duet
. Exclusive
5C-2V | Not provided Panel-to- |duct 51 7.6 11.0 16.0
§C-2V (Cu, Fe) ZV Provided panel Low power o ’ ) '
Toviae electrical duct
. Exclusive
5C-FB Rotprovided | Pantto- | duct 48 74 | 105 | 14.0
5C-FB (Cu, Fe)zv [ panel Low power : ’ ) ’
rovide electrical duct
. Exclusive
7C-FB Notprovided | b el to- | duct 42 ss | 76 | 100
7C-FB (Cu Feyzv [~ panel Low power ' ' ‘ '
rovice electrical duct
. Exclusive
7C-FL Not provided Panel-to- | duct 2.9 3.8 56 8.1
JC-FL (Cu, Fe) ZV Provided panel Low power ) ) ’ ’
rovide electrical duct
. Exclusive
11C-4AF Not provided Panel-to. | duct s 23 2.2 6
11C-4AF (Cu, Fe) ZV ) panel Low power : ) ’ '
Provided A
electrical duct
. Exclusive
12C-5AF Not provided Panel-to. | duct La - - s
12C-5AF (Cu, Fe) ZV _ panel Low power ' ’ : '
Provided gt
electrical duct

Note:

1. Coaxial cables equivalent to the above can be applicable.
2. Signal attenuation: Pas (dB/km) shows typical values.



2.3.4 Coaxial Cable Connector

Table 2.7 lisis connectors for coﬁxial cables.

Tabie 2.7 Coaxial Cable Connectors

Connector Name Type Remarks Manufacturer
BNC ) For 3C-2V, Dai-Ichi
connector BNC-P-8-Ni-CAu Gold-plated contact Electronic Ind.

= . For 5C-2V, ..
FSPW-SPEF Silver-plated contact Fujikura Ltd.
. For SC-FL. ..
Not specified Silver-plated contact Fujikura Ltd.
F-type For 5C-FB, ..
connector F-5FB Gold-plated contact Fujikura Ltd.
. . For 7C-FL, ..
Connection FSPW.7-Ni-CAu Gold-plated contact Fujikura Ltd.
For 7C-FB, ..
F-7FB Gold-plated contact Fujikura Ltd.
’ For 12C-5AF, ..
FI-12C-2.9-TC Gold-plated contact ° Fujikura Ltd.
Fitting For 11C-4AF, -
connector FLUCHAF Gold-plated contact Fujikura Ltd.
) For 7C-FB, - ..
FI-7CFL Gold-plated contact Fujikura Ltd.
Tt For connection and Dai-Ichi
Branch “Wype BNC-TA-JPJ-Ni-CAu | branch of RIOD and il
connector Electronic Ind.
RIOR modules.
Conversion For conversion Vaskawa
T-0298 of BNC and F-type .
adapter Electric
. connectors
Conversion
Conversion For conversion of .
FTR-FJ fitiing and F-type Fujikura Ltd.
connector
connectoers
For connecting
F-A F-type connectors Fujikura Ltd.
Junection to each other
Junction
connector For connecting
FI-A fitting connectors Fujikura Ltd.
to each other
For connection and ~ Dai-Tehi
Termination | Terminator | BNC-RC-75-Ni-CAu termination of both ends r e

of transmission line

Electronic Ind.

Note:

1. The connection loss of the abhove connectors is all 0 dB.

2, Waterproof the junction of the coaxial cable (e.g. wrap with self sealing tape)
the junction.

3. For connection, see par.7.2.1“Connection™.

. Also insulate




2.3.5 MEMOBUS Cable Specifications

The RS-232C cable is used to connect the PP port with the PP or ACGC, host computer, etc.
for communication. Standard cables shown in Table 2.8 are provided.

Table 2.8 List of Standard MEMOBUS Cables

Cable Type JZMSZ- Length m (inch) | Equipment to be Cionne,cte_d
W1015-T1 2.5 (98.43)
- W1015-T2 15 (590.55)
W1015-21 2.5 (98.43)
ACGC
W10156-22 15 (590.55)

Table 2.8 C_onnection of JZMSZ-W1015

Pin No.. Signal Name - Direction | Pin No. Signal Name
1 PGND - 1 PGND
2 TXD —_— 3 RXD
3 RXD - 2 TXD
4 RTS 1 | 4 - RTS
5 CTS «— L] s CTS
] DSR — 9 DTR
20 DTR B e 6 DSR
7 SGND D 7 SGND

Note: In Table 2.9, the meanings of abbreviations are as follows:

1 PGND proiection ground 5 CTS clear to send

2 TXD transmission data 6 DSR  data set ready

3 RXD received data 7 SGND signal ground

4 RTS request to send 9,20 DTR data terminal ready



2.4 FUNCTIONS
The [F64 has the following two functions.

(a) Link between PCs

(b) Link with the host computer, programming panel, ACGC, etc.
(a) Link between PCs

This function is used to interconnect PCs from the link port via the link line {(coaxial

cable). The PC link function allows the following link data to be shared among all
stations.

Discrete: D0001 to D1024 (1024 points)
Register: R0001 to R1024 (1024 registers, 16 bits per register)

(b) Link with Host Computer

The computer can communicate with GL60S thru IF64 PP port by MEMOBUS protocol.
The GL60S’s of all stations interconnected with the link line can be monitored from the

PP port. Multiple (maximum 32) GL60S’s become MEMOBUS slaves, without using
the modem.




3. INDICATIONS AND SWITCH SETTINGS
3.1 INDICATIONS

(1) There are seven LEDs on the front side of the IF64 to

g .. READY
indicate the conditions. Table 3.1 shows the status B
«ge L. depp TX
indications.
O PP RX
J PP ERR
O LINK TX
CJ LINK RX
CJ LINK ERR
Fig. 3.1 LED indications
Table 3.1 LED Indications
N N LED
{ndication Description Color
READY Indicates that the IF64 is operating normally. ' Green
Lights during data transmission from the PP port.
PP TX This LED lights by the bit stream of the transmission data. Green
PP RX Lights when data are received from the PP port. Green

This LED lights by the bit siream of the reception data.

Lights for about 10 ms in case error cccurs in the
PP ERR communication (reception) at the_PP port. ] Red
Parity error, overrun error, framing error, CRC error,
recepiion of illegal data

Lights when transmitiing data from the link port.

LINK TX This LED lights by the bit stream of the transmission data.

Green

Lights when receiving data from the link port.
This LED lights by the bit stream of the reception data.

Lights for about 10 ms in case error occurs in the
LINK ERR communication at the link port. Red
Time-out error, reception of illegal data

LINK RX Green

The above indications all light when power is initially supplied or after reset, but
only the READY lamp will light after the self diagnosis of the module is completed.
Other indicators light according to the condition of the communication.



{2) Status error is indicated by 3 LEDs (“READY,” “PP ERR,” “"LINK ERR") on the

front of the module.

Table 3.2 Errors and LED Indications

LED Indications
Errors
READY |PP ERR | LINK ERR Remarks

ROM Error N ). © 0] Always checked.
RAM Error [ ) O L )]

Checked at power ON.
Common Memory Error L)) © ®
Watchdog Error © © © Always checked.
Station Address Error © L C Checked at power ON.

Note: O: Lit @ : Extinguished © : Blinked

Corrective Action

» In the events of ROM, RAM, common memory and watchdog errors, replace the module

with new one.

* In the event of station address error, update the station address (using 32 or less) and

reset the module.

3.2 SWITCH SETTINGS

The switches can be set before or after mounting the module. The condition of the switches
is read and stored when power supply is turned on. When the setting is changed after power

is supplied, depress the reset switch.

However, the current condition of the memory protect switch is always reflected.

3.2.1 Memory Protect

This switch is used to enable and prohibit changes in the program on the CPU on the base
where the IF64 is mounted. The functions are the same as the memory protect switch for

I0P, COMM.

This also functions as a memory protect for CPU of
other stations connected via the link line. Note that the memory
protect cannot be functioned from the programming panel of
the other stations. This switch is effective to access from the
in-station PP port.

MEMORY
PROTECT

[0

ON

OFF

Fig. 3.2 Memory Protect Switch




3.2.1 Memory Protect (Cont’d)

Table 3.3 Memory Protect Switch Function

Switch Position Function

Prohibits changes to be made in the CPU program from the PP port.
ON Memory potect functions to access to the in-station CPU and CPU

) of other stations. .

However, the program can be changed from the PP of other stations.

OFF . Allows changes to be made to the CPU program from the PP port.

wo ] T\ T

#32
:: L T T T
[ E ° /“-_-\‘_\-_.—-/
g E [ L ! \__—_____‘_/
PROTECT ON PROTECT QFF

Fig. 3.3 Example of Memory Protect

As shown in Fig. 3.3, changing any CPU ﬁrogram of stations 1 to 32 from the PP
of A is prohibited. Change of any CPU program of stations 1 to 32 from the PP of B is
enabled.

3.2.2 Station Address

The address of IF64 is set by the two rotary switches on the front of the module. Setting for
1 to 32 (decimal 2-digit) is available. The module does not operate if ather settings have
been made. ' A

When the address is changed after the power is supplied, depress the reset switch
and initialize again: The change in the address will not be reflected unless the reset switch
is depressed.

This address becomes the link port and PP port address of that station. Therefore,
when communicating with the CPU of that station with the PP, the value set by this switch
is the device address.



3.2.3 Setting Transmission Rate

The transmission rate of the link port is set by the DIP switch (1SW) on the front of the
module. (See Table 3.4.)

If the transmission rate setting is changed after the power is supplied, depress the
reset switch of the module and initialize again. The change of the tranamission rate setting
will not be reflected unless the reset switch is depressed.

STATION
1SW ADDRESS

ooo *x1

ON

[l W U
a0 b =

18w \
STATION ADDRESS SWITCHES

Fig. 3.4 Station Address Switches and DIP Switch 1SW

3.2.4 Other Settings

Selection can be made on whether to hold the link data state on the failure station or to

clear the state. This selection can be made on each station. Select sither mode on the DIP
switch (1SW) on the front of the module. (See Table 3.4.)

Tabie 3.4 15W Setting

SW Mode No. Settings
1 Must be OFF position.
ON Hold modef ) - . _
Holds the link data immediately before the station* malfunctions.
'2 OFF Clear modez ) )
Resets the link data on the failure station* to “OFF" or “0."
ISW 4SW Transmission rate
ON . ON 4 Mbps
3.4 OFF ON 2 Mbps
ON | OFF 1 Mbps
OFF OFF 0.5 Mbps

* This station is disconnected from the transmission line by some erroneous state,
as power off.

Note: The same baud rate should be set to all stations in the system.



4. INTER-PC LINK FUNCTION
4.1 TRANSMISSION/RECEPTION OF LINK DATA

The IF64 has a memory for link data (hereafter called link memory). The CPU of each
station exchanges the link data by reading-out/writing-in each 1F64 link memory, according
to the allocation (see par. 4.2). The IF64 also transmits data according to the allocation
(see par. 4.2), to exchange inter-station link data.

The link memory area written for each station is determined by the allocation (see
par. 4.2). The IF64 of each station periodically transmits the link data written by the CPU
to all stations. The IF64 writes the received link data into the in-station link memory.
Thus, the contents of the link memory of all stations are kept the same.

Fig. 4.1 shows the link data flow in 4-station system.

8- 2 #3 #4

QUTPUT - -ferrrnininninieens : RN SO S - RO PR R >
LINK MEMORY VR B OUTPUT reefemmrmmimrcnnndne. > U OO >
FOR Ench o] e T
STATION < < UTPUT >

SR P B S I 2 . - QUTPUT

#1STATION [~ WRITING IN<-—3  WRITING IN=c-~;  WRITING IN <y
#2 STATION  WRITING IN=<--i [ ... i WRITING IN<—  WRITING IN i
#3 STATION  WRITING IN<-i  WRITING IN=t-i L WRITING IN ¢
#4 STATION  WRITING IN<i  WRITING INwgri  WRITING IN <g-eod

Fig. 4.1 Link Data Flow in 4-Station System

NOTE

The link data shown in Fig. 4.1 is written into the link memory of 1F64.
Allocation (see par. 4.2) is required for the CPU to refer to this link data.
If no allocation is set for reference, it becomes “0” or “OFF.”



The link data includes discrete and register types. The reference numbers are determined,
as shown in Table 4.1.

Table 4.1 Link Reference Number

Type Reference Number

Discrete Dogo1, DO002, D003, D004, -, D1024
Register R0001, RD002, RO003, R0O0O4, -+, R1024

4.2 ALLOCATION ANDITS OPERATION
4.2.1 Allocation

Allocation is required to prescribe the exchange of link data between PCs. The allocation is
performed from the programming panel. Operation for the allocation is described in the
next section.

Allocation of each station is made against each CPU. The allocation is stored in the
backup memory of the CPU of each station.

The allocation includes the following write MAP {(WMAP) and read MAP (RMAP.)
(1) WMAP

Decides the link data transmitted by the CPU as the output to other stations via the
IF64. Without setting the WMAP, the link data of the station cannot be not transmiited
to other stations. ' '

(2) RMAP

Decides the link data that the CPU refers to.
When the CPU refers to link data not set on the RMAP, the link data becomes “0” or
“QFF.”

NOTE

The link data referred by the CPU is link data transmitted from other |
stations. Therefore, the WMAP corresponding to the RMAP should also ]
be set on other stations.

The above allocation of the WMAP and RMAP must be set on the CPU of each
station. The allocation is made by the reference and size of the link data, as shown in
Table 4.2.



4.2.1 ALLOCATION (Cont'd)

Table 4,2 Allocation Data

Allocation Item

Description

Head Reference of
Link Data

Specifies the start numbsr of the link data.
Discrete: DX (D0001 to D1009)
X=16n+1(n=0,1,2...63)
Register: RY (R0001 to R1024)

Link Data Size

The link data is specified by sequential numbers,

The allocation is made by the head reference and the size.
Discrete: 16-point unit :
Register: l-register unit

Note: The maximum value of the WMAP of a single station is a total of 512 bytes
of discrete and register.
(Discrete:points + 8 + registers X 2 £ 512)

4.2.2 Operation for Allocation

The operation for allocation is accomplished in one of the two following allocation modes.

(1) Batch allocation mode
(2) Individual allocation mode

(1) Batch Allocation Mcde

Allocation under this mode is always made from the PP port of the IF64. The
compatibility of the WMAP between all stations and the RMAP of each station is

checked under this mode.

There are two operations; the “create link” operation and the “edit link”

operation,

Figs. 4.2 and 4.3 show examples of batch allocation displays.



DISCRETE LINK T-COP UNIT:-881 PROGRAM MODE
LINK STATION NO:81
READ {INK WRITE LINK READ LINK WRITE LINK

NO REFH# POINTS REF B POINTS N) REF & POINTS REF #  POINTS
1 Daca] 2316 17

2 DT Ba16  DaPiT  OBi6 18

3 Dee33 22916 D@@33  Pe16 19

4 DIR48 @01 DER49  OB16 28

5 DogsS @B16 DEdesS @RI 21

§ baes1 eB16  Dees1 P16 22

T DBAS7T @316 DPRST @@l 23

8 DA113 @a1s  DB1i3 o6 24

g eizs @ele Dpales  @ls 25

12 D145 @B16 Da145  BEI6 26

11, D@i6i fa16  DB1e] este 27

12 DAI7TT  eels DelTT  mels 28

13 D21g3 @216 DA1S3  @a1s 29

14 D@3 G216 DE2@9  DOis 30
15 D@25 0216 D@25 @Bi6 31

16 De2ai @216 Da2ai |16 32

STOPPED SC

U SELECT 2l
STATION

REGIS

W00 —~1®M bW N

T

STRTION

Note: Each allocation of the above examples has the same meaning,

.

(a) Example 1

DISCRETE LINK T-COP
LINK STATION NO:81
READ LINK
NO REF# POINTS REF ##

Dea1T

2

RARRRRRNRNNRRY

AR : PABAA
TPREUIOUS

MENU

PROGRANM MODE
WRITE LINK

REF # POINTS REF

POINTS

UNIT: 231
WRITE LI READ LINK

POINTS NO
De2B1 @15 17
Dad1T en16 18
DA33 216 19
Dea4s 16 29
DPB6s 9216 21
DRes1 @16 22
DRRaT P16 23
DR113 2216 24
B@129 BB1e 2
DR145 @216 26
D2161 Bai6 27
DA1TT @216 28
D163 @216 29
018 33
D25 Pa19 31
Diaz41 gaie 32

REGIS

{(b) Example 2

i.e. the link operation is identical.

Fig. 4.2 Discrete Batch Allocation

- 17

AR : A0

TFREVICUS I 5]

HENU

FENU



4.2.2 Operation for Allocation {Cont'd)

REGISTER LINK T~COP LNIT: 881 PROGRAM MODE
LINK STATION NO:01
READ LINK WRITE LINK READ LINK WRITE LINK

REF 8 SIZE REF# SIZE N0 REFH SIZ REFH SIZE
Roeat 6208 17
RBABI @ons  RAoa9 Baas 18
R&A17 A8 READIT  Q0ES 19
RB@25 RG2S  @2Bs 29
R3033 0B REA33 BEes 21
RBA41 GeEaEs  RAA41
RDA49 2228 ROA49  QEES
ROB57 038 ROGST  QPAS8
RBB65 G@Pe ROEES — BAP8-
18 RBOBT3 aees  RAAT3
11 RBB81 Be28  ROOS1 20as
12 RDA8S ArA8 ROASS — 00@8
13 ReGA97 @028 REB9T  0AAS
14 RBi3s @a%ee RA1eS  @@2s
16 RO113 B8 RGAI13  6OE8
16 R@121 @es  Re12t @ans
STOPPED 'SC

OO N W =

RREBBIZRRBR

- AR: 0223
I SELECT H DISCR%T_ TEREVIOUS AEES4E
REGES _ MENL ENU

- (a) Example 1

REGISTER LINK T-COP UNIT: 021 PROGRAM MCDE
LINK STATION NO:01 ’

READ LINK WRITE LINK READ LINK WRITE LINK

NO REF SIZE REF 8 SIZE NO REFH§ -SIZE REF Y SIZE
1 ' RO 0038 17
2 ReBB9 Pi2d RE2AS 2aBs 18
3 — — RODIT 0aas 19
4 —— ——=—  RB225 Boas -a
5 — —— REB33 Peas 21
6 — ——— RO2941 s 22
7T — — ROB4S BAGS 23
8 — ——  Re&s5T a8 24
9 —  REGGS 70 1 25
——— -—— . RPET3 26
— —— REG81 aees 27
_ —— ROB89 pAas 28
-_ —  ROAST a0as 29
I —— RBIGS PRes 30
_— —— ROI13 = 2238 3
— —_— 327

Rat21 2aags

: i R: 00000
STAT[OM +REGIST! FENL MENLE

(b} Example 2

Note: Each allocation of the above examples has the same meaning,
i.e. the link operation is identical.

Fig. 4.3 Register Batch Allocation-



{a) Create Link

The allocation data of all stations on the PP are newly created. After creating the allo-

cation data on the PP, the data are loaded onto the GL60S, and the allocation of each
station is updated.

(Operation Procedure)

Connect the PP to the 1F64 PP port.
(Any IF64 port is available as long as it is connected to the link line.)

Allocate according to the following operation flow.

(critical Points )

» Connect the PP to the PP port of the IF64.
» Be sure to connect a single PP per system.
s Duplicate allocation is prohibited in link allocation.




i

" 4.2.2 Operation for Allocation (Cont’d)

B Link Allocation Storing

START ]

. Y_ . NOTE 1
Perform ATTACH operation.

DEPRESS ARY FUNCTION XEY

B

Y

ol

Depress VISOR key.

Depress TR&‘,’E 1 Yiey.

. UNIT:001 PROGRAH MODE

INITIAL
DISPLAY

<_.

1-C0P

key.
DEPRESS ANY FUNCTION KEY

Depress

<_@

2

Depress LE@AIF key.

¥

« Set the station No. to AR,
and then depress

SELECT '

- Select discrete or register. STOPPED SC

UNIT:001 PROGRAM MODE

- Depress key.

T-Cop
DEPRESS ANY FUNCTION KEY

Allocation | Piage the cursor in menu
Data item to be selected.
Creation '

Set the link reference to
AR, and then’ depress

Set the reference number of STOPPED 5C
discretes or registers to
AR, and then depress

-~ INIT:001 PROGRAN HODE

SET rSET :
( poRhs Jor( SET ) key.
1-coP

¢ ' " DEPRESS ANY FUNCTION KEY

Perform the above procedure
for &ll stations.

Cb STOPPED SC

A.SELECT ;i * 1D SCRET

@ STATION: REG1STE

P

Fig. 4.4 Allocation Flow — No.1



Depress(F Rev10US key twics.

Y BISCRETE
D % k ser + oo Hines
8 ey. ]
press Y PoINTS |
 J
Select sither one of all lF
stations or one station. REGISTER

« For all stations:

Depress key.

+ For one station: L

Set station No. to be
raquired to AR, and then

depress ( STATION ) key.

SET
SIzZg

o

4

Depress { CONFIRM ) key.

A

( END }

Fig. 4.4 Allocation Fiow — No.2

1.

When ATTACH operation has already been completed, this step can be
skipped.

. When the values are set to REF#POINTS or REF#SIZE, they are stored in

the allocation table.

. Depressing pﬁ'ﬁfﬁ%ﬂ key clears the link allocation shown at the cursor.
. Depress to automatically display the station #1 discrete.

. The WMAP of all stations are displayed in a baich, so the contents are the

same for stations #1 through 32. No duplicate allocation in the WMAP is
permitted.

. Duplicate allocation of the RMAP within a single station is also prohibited.

. Stop the link data communication to load the allocation data using .

restarts the communication.




4.2.2. Operation for Allocation (Cont'd)

(b) Edit Link

The PP reads the allocation data of the GL60S connected to the link line, and automat-
ically checks for duplication. The read allocation can also be changed and reset.

(Operation Proct-‘)dure)

Connect the PP to the I[F64 PP port.
{Any IF64 port is available as long as it is connected to the link line.)

Allocate according to the following operation flow.

(critical Points )

*» Connect the PP to the PP port of the IF64.
* Be sure to connect a single PP per system.
* Duplicate allocation is prohibited in link alloeation.




B Link Allocation Storing

( START )

. Y NOTE 1
Perform ATTACH operation.

Depress key.

TRAFFIC

Depress COP

key.

Depress LIIDI\CI:K key.

Depress{ Nk )key.

=
=
P

+ Set the station No. to AR,
and then depress

E
STATION

« Select discrete or register.

. Depress key.

key.

o
&
4

Use the same procedure as
create link, to aiter or set
REF#, POINTS and SIZE

eliminating double aflocation.

Depress PR&E&%US key twice,

PROCRAN MODE

DEPRESS ANY FUNCTION KEY

REi

STOPPED SC

2 SELECY:+:*1D} SCRETE
STATION:: REGISTEE

UNIT:001
DEPRESS ANY FUNCTION KEY
STOPPED SC
START  MLEAR & IER* PROGRAM INITIAL
SO EMEWRY i DISPLAY
T-COP UNIT:001 PROGRAN HODE
DEPRESS ANY FUNCTION XEY
T-C0P UKIT:001 PROGRAM NODE
DEPRESS ANY FUNCTION KEY
T-COP UNIT:001 PROGRAM HODE

AR: 00000
JPREVIOUS :* NEXT
Li..MENUZ#:  MENU

[

Fig. 4.5 Allocation Flow— No.1 -



422 Operation for Allocation (Cont’d)

) . ~
LOAD DISCRETE
Depress LINK key.
5 h ST
X :  POINTS
Selsct either one of all
stations or one station. - ~

- For ail stations:.
Depress key.

» For one station:

Set station No. to be -~ ™~
required to AR, and then

depress { STATION ) key.

1

r

Depress ‘k'ey.
( END )

1. When ATTACH operation has already been completed, this step can be
skipped.

Fig. 4.5 Allocation Flow — No.2

2. When the values are set to REF#POINTS or REF#SIZE, they are stored in
the allocation table.

3. Depressing pA%ﬂ%l%ER key clears the link allocation shown at the cursor.

4. Depress key to read the allocation of all stations. The following

!error message is displayed if duplication is found in the WMAP.
"REFERENCE MULTIPLY IN WRITE LINK T-COP ST XX STXX ..."
There can be no duplicaiton in the RMAP.

5. Completely clear all allocation duplications. If a duplication remains, no
writing into the station is permitted.

6. If exited from the supervisory mode during the allocation operation, all
previously allocated data will be lost.

7. Stop the link data communication using )
restarts the communication.



(¢) Stop and Restart of Link Data Communication

During link data communication, changing an allocation may occur erroneous link
operation. In this case the link data communication can be stopped as needed.

(1} Link data communication stop (STOP LINK) operation procedure

Connect the PP to the IF64 PP port.
(Any IF64 port is available as long as it is connected to the link line.)

Stop the link data communication according to the following operation flow.

(Critical Points)

» Connect the PP to the PP port of the [F64.

* Be sure to connect a single PP per system.

» Egpecially, in use of batch allocation mode, it is recommended that the link data
communication be stopped.




4.2.2 Operation for Allocation (Cont'd)

M Link Data Communication Stop . ONIT:001 PROGRAY MODE
, " DEPRESS ANY FUKCTIOK KEY
( START )
y ___NOTE 1

Perform ATTACH aperation.

Y ' b

SUPER
Depress VISORY I.<ey. .

1 STOPPED SC

TRAFFIC AR:00000
Depress ( ““cop - )key. (NOTE 2 =t START  JLEESCE* TRAFFIC PARAETER® PROGRAN TIDADERSS
= S LemiE 0P = B

T-0oP UNIT:009 PROGRAY MODE

Depress key. DEPEESS ANY FUNCTION KEY .
Y
y

Depress E'ﬂ%lz key.!

Select either one of all
stations or one station.

» For all stations: STOPPED ¢ .
ol key =-op==? CONFIG E=m0vE=* PC : . IEERIOUSst
' : Sh= EsEaE LR 2 SRR

=== SYSIm

- For one station:

Set station No. to be 1-COP . CUNIT:D01 PROGRAN MODE
DEPRESS ANY FUNCTION XEY

required to AR, and then

depress ( STATION ) key.

A 4

Depress @ key.
( END ’)

1. When ATTACH operation
has already been completed,

this step can be skipped. r : ~
1 STATHON:®
2. When this procedure has bl
already been completed,

it can be skipped. ~ ‘ ~

F'ig. 4.6 Operation Flow for Link Data Communication Stop

- 26 -




(ii) Link data communication restart (START LINK)

(Operation Procedure)

Connect the PP to the 1F64 PP port. .
{(Any [F64 port will suffice as long as it is connected to the link line.)

Restart the link data communication according to the following operation flow.

(Critical Point@

*» Connect the PP to the PP port of the {F64.
* Be sure to connect a single PP per system.




4.2.2 Operation for Allocation (Cont’'d)

M Link Data Communication Restart -

( START ) UNIT:001 PROGRAN HODE
: DRFRESS ANY FUNCTION KnY

_ Y ___NOTE1
Perform ATTACH operation.

SUPER

Depress VISORY

key.

4

STOPTRD SC

Depress ( TRAETIC ) key. L NOTE 2

Fy

INETIAL
DISPLAY

Depress key.

‘ T-cop HNIT:001 PROGRAN oD
)

¥y
v DEPRESS ANY FUNCTION XRY
4

Depress key.

‘Select either one of all
stations or one station.

+ For all stations: i
Depress - key.
p ; —

» For one station:
Set station No. to be
required to AR, and then

depress { STATION } key. . : 1-CopP UNIT:001 PROGRAN HODE

DEPRESS ANY FUNCTION KEY

PC
LINK

y

Deperss key.

. .
==

1. When ATTACH operation
has already been completed,
this step can be skipped.

STOPPED SC

2. When this procedure has
already been completed,
it can be skipped.

Fig. 4.7 Operation Flow fonr'iLink Data Communication Restart



(2) Individual Allocation Mode

Under this mode, the link allocation is made on the specified station alone. The opera-
tor should check the compatibility with the allocation of cther stations. In other words,
no alarm occurs when WMAP duplicates that of other stations. However, the compat-
ibility of the RMAP is checked by the PP, and alarm does oceur if any duplication is
found.

Fig. 4.8 shows example of individual allocation displays.

T-COP LINK UNIT: 991 PROGRAM MODE
I SORETE REGISTER DISCRETE REGISTER
NO POINTS REF U SIZE N0 REFH POINS REF W SIZE
1 ROBD!  @aBs 17
> Dagrr e Raos o108 1o
3 19
4 20
5 21
6 22
7 23
8 - 24
9 2
10 26
11 27
12 28
13 29
14 30
15 - 31
16 32
STOPPED SC

A Corvire
REFH POINTS

{a) Example 1

T-COP LINK UNIT: 881 PROGRAM MGDE
DISCRETE - REGISTER DISCRETE REGISTER

REF U POlNTS REF # SIZE NO REF H POINTS REF 1 SIZE
0] -R2281  0Pe3 17

RE229 AEA8 18
REBIT @2es 19
RG2S @08 b
ROE33 B0a8 21
Daeal @a16  ROA41
DeasT 0216 RO249 (008
Datl3 0316 ROeST 9088
D329 0316 RDASS 0088
DB14S  OB16 RBOT3  BBGS
peies1 2316 REB5T  GOB8
DA1T?  OBI6 RPGSO GAB8
DA193  0A16 ROBOT 0ABS
D29 0316 RBIGS 0088
Deez5 0816 RPI13 Q@S
Dez41 08i¢ Roi121  Bees
STOPPED sC

AR: OB
REFH POINTS P

(b) Example 2
Fig. 4.8 Individual Allocation

tooo-:a:mnwm—-g

e
=

-
-

b gk gk e gk
DA WN

RREBIRBRRIR



4.2.2 . Operation for Allocation {Cont’d)

1. Each allocation of the examples in ¥ig.4.8 has the same meaning, i.e. the
link operation is identical.

2. RMAP and WMAP are allocated in one station. Up to 512 bytes {See Note

of Table 4.2.) are available in total of maximum discretes and registers for
both RMAP and WMAP each station.

(Operation Procedu r@

Connect the PP, to the PP port. .
(Any of the IOP, COMM, RIOR, or IF64 PP ports.)

Allocate according to the following operation flow.

(Critical Poin@

» Stop the GL60S when allocating the link.
* Duplicate ailc_ncation is prohibited in link allocation.




M Link Allocation Storing

{ START )

. Y NOTE 1
Perform ATTACH operation.

3

SUPER

Depress VISORY

key.

Stop GLGOS.

4

Depress Tﬁé&f 1 key.

URIT: 001 PROGRAM HODE
DEPRESS ANY FUNCTION KEY ’

STOPPED SC

A AR=00000
TRAFFIC APARAMEIER* PROGRAM i LOADER:Z® INITIAL
cop DISPLAY

START
sC

Depress key.

)
-+

Depress( LINK )key.

Y

Move the cursor to the .
number of the PC to be

eccessed.

L

Set the reference number of
the discrete to AR, and then

depress key.

Y

Set the number of points of
the discrete to AR, and then

depress key.

1-COP UNIT:001 PROGRAM HODE

DEPRESS ANY FUKCTION KEY

C
LINK

Move the cursor to the right,
and set the ralerance number
of the register to AR.

Then depress the RSL,!‘%.T' key.

Y

Set the size of the register

end-depress the key.

Repeat the above procedurs
until atlocation of all the
PCs to be connected is
completed,

T-Cop UNIT: 001
DEPRESS ANY FUNCTION XEY

PROGRAX MODE

STOPPED SC

LIKK

)
{ END )

Fig. 4.8 Allocation Fliow




4.2.2 Operation for Allocation (Cont'd)

1. When ATTACH operation has already been completed, this step can be
skipped.

2. When the values are set to REF#POINTS or REF#SIZE, they are stored in
the allocation table.

3. Depressing (p,2i50) key clears the link allocation shown at the cursor.

T-COP LINK UNIT:XXX PROGRAM MODE
DISCRETE REGISTER DISCRETE REGISTER

NO REF# POINTS REF# SIZE NO REF# POINTS REF#  SIZE
UOBEEEETIIEIN oo [ e -
y S — - [ J—— — e -
3 —-——- — e - 11— T -
4 - — e — e — _—_ -
5 —mm—e b e — 21 - —— e -
6 -——-— —— e -- 2 ————- e -
7 - T — - vz S —— e -
I ——— - 24 ————- — - -
g - e - % - —_— -
10 --——- S—— e - % - —— e -
"M ———— = —— - 27 ———— —_—— e -
12 ————- — - - 8 ————- e -
13 ———- ——— =i — 29 —meem —— == --
4 ——ee- ——— e - 1/ J— -— ———— -
15 ———-- —— e - B -— —— -
6 -———- ——— -- 32 - — e --

STOPPED SC

AR:XXXXX

1 SET 2 SET 3 4 5 6 CLEAR 7PREVIOUS 8

REF #  POINTS PARAMETER MENU

Fig. 4.10 Allocation Display
The allocation on the screen corresponding to its unit number is the WMAP. The

remaining parts are the RMAP. (See Fig.4.10. The allocation at No.1 is the WMAP of this
station.)

The RMAP has no relation to the station number. Set the head reference and sizé of

the link data at other numbered position. In other words, it is not necessary to be in a form

corresponding to the WMAP of other stations.



4.2.3 Notes on Changing the Allccation

(1} The compatability of the allocation temporarily breaks during the allocation. If link
data communication is made at this time, reference to the link data cannot be done
correctly.

Normally, stop the link data communication before changing the allocation.

{2) In case change was made with the wrong reference area, as shown below, the old data
before change will be referred to.

In the example of Fig. 4.11, the WMAP of station #3 was reduced, but the RMAPs
cf other stations were left as they were. In this case, the shaded part will not be
sent to other stations. Therefore, the shaded part will have the data before the
allocation was changed.

OLD ALLOCATION

#1 #2 #3 #4
QUTPUT woerfermmicmrrnmecbirnize eoneferreeemeemeneenee o N A S
[ ST OUTPUT - mvsvend e ooy b
LINK MEMORY | 0 b e i
OF EACH [P S R P U000 SO OUTPUT ---Jormiiminiannadns >
STATION
SN NSO ISOUR N IRT SO OO ... OUTPUT

NEW ALLOCATION

#1 #2 #3 #4
OUTPUT oo SRR ISRRRURROT: OO AR R S

.................. OUTPUT ETTT] PETPEEP PRI EEret: e b 3
LINK MEMORY araernearansd 00 fesssaunsssrmsmnarid
OF EACH | e, PR I QUTPUT ....
STATION

A

I R VTR S RSSO ... OUTPUT

Fig. 4.11 Wrong Compatability in Allocation

(3) When allocation is made under batch allocation mode, all stations must be ready state.
The allocation is not written into inactive stations. The allocation must be made once
more, if any of the stations is inactive.




5. LINK FUNCTION WITH HOST COMPUTER BY PP PORT
5.1 MONITORING LINK DATA

The PP port supports the MEMOBUS protocol communication. Connect the personal
computer, programming panel, or ACGC to the PP port to monitor all link data .
Monitoring and changing status not only of the link data, but also of the coil, holding
register, etc. of all the stations connected to the link line can be accomplished. Since

all the GL60S’s are connected by the link line, no modem is required between GL60S's.
A maximum of 32 MEMOBUS slaves are considered to be connected to a single link line.

« Connection can be made to the IF64 PP port of any station.

* Multiple ﬁrogramming panels, ACGCs, and personal coniputers can be connected to
a single system.

* The device address of the destination of communication is the sta.tlon number of the IF64
of each station.

* There are 14 reception buffers in a station. One slave can simultaneously communi-
cate with 14 masters. If communication exceeds this limit, the 15th and later reception
messages are disregarded.

« The transmission'/rec-eption buffer of the MEMOBUS &lave and the transmission/recepition
buffer of the link!data are different. Therefore, increase in the traffic of the MEMOBUS
will not affect the communication of the link data.



5.2 CONNECTION OF PROGRAMMING PANEL

The PP can be connected to the PP port to set allocations or to change and monitor the
program. :

» Connection can be made to the IF64 PP port of any station.
» Multiple PPs can be connected to a single system.
* The device address is the station number of the IF64 of each station, when attaching.

+ When multiple PPs are attached to a single station under the program mode, the last
attached PP will come to the program mode.

* There is a single program mode PP for the CPU of each station. When already attached
under the program mode from the IOP or COMM, the following error message will
be given.
“CANNOT LOGIN-UNIT HAS PROGRAMMER ATTACHED”

Fig. 5.1  Connection to PP Port



‘6. TRANSMISSION TIME

- The approximate amount of required transmission time can be calculated by the method
given here. Use the approximate time as a standard when designing the system.

6.1 TRANSMISSION TIME FOR LINK BETWEEN PCs

6.1.1 Transmission Delay
(1} Transmission Time

The frame format of the link data transmitted onto the link line is as follows.

HEADER | DATA FCS | EOF

Header: 32 bytes

Data; 1 to 512 ‘bytes

FCS (Frame Check Sequence): 2 bytes
EOF (End Of Frame): 1 byte

Therefore, the fixed part of the frame is 35 bytes. The transmission time is calculated as
follows: E

Tend [ #s] = (35 + Nd) X 8 = f

Nd: Number of data [bytes]
f: | Transmission rate [Mbps]

The number of data is the number of data allocated in the WMAP of each s@ation.

{(Example)
When allocated (WMAP);
Discrete: 32 points
Register: 32 registers
The number of data is 68 bytes,
The transmission time for this allocation is as follows:

FTransmission rate 4 Mbps 2 Mbps 1 Mbps 0.5 Mbps

Transmission time | 0.21ms | 0.4lms | 0.82ms | 1.65ms

(2) Transmission Processing Time

The transmission processing time is the time required after acquiring the token for link
data transmission processing, when there are transmission data. The time is about
1 ms per station, independent of the transmission data amount and transmission rate.



(3) Token Rotation Time

The token moves around the transmission path, and transmission is enabled in each
station only when the token is held.

The processing time for each station to acquire the token and to pass the token to
the next station is approximately 1 ms. The token transmission time is also included in
this time. (Fixed, regardless of the transmission rate)

Therefore, the maximum time Tg from the release of the token at a station to the
next acquirement of the token is calculated as;

Tg{ms]=Ns X1+ Ts + ZTsnd
Ns: Number of stations

Ts: Transmission processing time of other station {= (Ns — 1) X 1}
L Tsnd: Sum of data transmission time at other station

6.1.2 Transmission Time

Fig. 6.1 shows the transmission timing when there are two stations. The logic is also the
same with more stations.
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Fig. 6.1 Timing of Transmission




6.1.2 Transmission Time (Cont'd)

The time of the link data to reach the CPU of station 2 from the CPU of station 1 is
given by the sum of the following:

* Token acquirement time (Tg)
* Station 1 link data transmission time (Tsnd)
* Reception processing time (Trev)

1

The above Trcv depends on the scan time and timing of the GL60S. The maximum
value is;

Trev=2 X scan period (Applied to only 30 ms or more)

When processing the received link data by the ladder and sending the result to other
stations or outputting the result, add one scan period as the ladder processing time.

(Example of calculation)

Conditions: ‘
Number of stations = 4 '
Number of link data = 68 bytes/station
* Discrete: 32 points :
* Register: 32 registers
Transmission rate = 4 Mbps
Scan period = 30 ms (Sean period is the same for all stations)
Transmission data: Prepared for all stations
No PP transmission

(1) Station 1 — Station 2 Reach Time
Tg =17.63 [ms]
"Tsnd = 0.21 [ms]
Trev = 60 [ms]

Therefore, the maximum time is 67.84 ms.



{2) Station 1 - Station 2 — Station 1 Reach Time
) {a) Station 1 — Station 2: 67.84 ms .
(b) Station 2 — Station 1:
Thé sum of; Tg = 7.68 [ms]
Tsnd = 0.21 [ms]
Trev = 60 [ms]
Plus

the 1 scan period (30 ms) at station 2.
Therefore, the time is 97.84 ms.

The total time is () plus (b}, which is approximately 165.7 ms.

6.2 TRANSMISSION TIME FROM PP PORT
6.2.1 Transmission Delay
(1) Transmission Time on Link Line

The frame format of the message data transmitted onto the link line is as follows.

| HEADER DATA FCS | EOF

Header: 18 bytes
Data: 7 to 255 bytes

FCS (Frame Check Sequence): 2 bytes
EQF (End Of Frame): 1 byte

Therefore, the fixed part of the frame is 21 bytes. The transmission time is calculated
as follows.

Tsnd [us]= (21 + Nmd) X8 < {

Nmd: Number of data [bytes]
f: Transmission rate [Mbps}

The number of data depends on the transmission message from the device connected
to the PP port or the response message from the destination station.



6.2.1 Transmission Delay (Cont’d)
(2) Transmission Time on RS-232C Line

The time for transmission between the PP port and the connected device (PP, etc.)
1s calculated by the following expression.

_ ‘Nmd x 11 x1000
tg2c & 9600 [mSJ

Nmd: Number of data in (1)
(3) Processing Time of Transmission to Link Line

The time required for transmitting the data received from the PP port or the response
message from the CPU to the link line. This time is the time required for the transmis-
sion processing after acquiring the token. The time is about 0.5 ms, independent of the
transmission data amount and transmission rate.

(4) Token Rotation Time

As with the link data transmission, the station can transmit the message data to the
link line, only when the token is held.

The processing- time for each station to acquire the token_and to pass the token
to the next station is approximately 1 ms. The token transmission time is also included
in this time. (Fixed, regardless of the transmission rate) '

Therefore, the maximum time Tg from the release of the token at a station to the
next acquirement of the token is calculated as:

Tg[ms] =Ns X1+ Ts + £ Tsnd

Ns: Number of stations
Ts: Transmission processing time of other station
{= (Ns - 1) X 1 + Nf X 0.5}
ZTsnd: Sum of data transmission time at other station
~ (both link data and message data)
Nf: Number of message data frames at other station



(6) Token Holding Time

The token holding time is 10 ms. The data can be transmitted onto the link line after
the token is acquired for as long as this token holding time. The token is passed on to
the next station if there is no other transmission data, even before the token holding
time has elapsed.

NOTE

The transmission processing time, token rotation time, token holding
time are not individual for each of link data and message data. They are
mutually related.

6.2.2 Transmission Time

The transmission time required for communication from the PP port to a station is the sum
of the following.

(D Command transmission time to the PP port

@ Token rotation time

@ Command transmission time to the link line

@ Reception procéssing time at the destination station
(® Token rotation time

® Response transmission time to the link line

@ Response transmission time from the PP port

The following is an example of calculation of the required transmission time.

{(Example of calculation)

The following example is a calculation of the time required for reading 125 holding registers
until the response is returned. The link data are also transmitted here.

Conditions:

Number of stations = 4
Number of link data = 68 bytes/station
* Discrete: 32 points
* Register: 32 registers
Transmission speed = 4 Mbps
Scan period = 30 ms (Scan period is the same for all stations)
Transmission data: Prepared for all stations



6.2.2 Transmission Time (Cont'd)
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Fig. 8.2 System Configuraiton

@® Command transmission time to the PP port

The number of command characters is 8 bytes. Therefore, the transmission time is;

8x11x1000°

9600 = 9.17 ms

@ Token rotation time

As all stations transmit link data, the token rotation time is;
4X1+3X1+3%0.21=763ms

@ Command transmission time to the link line

The transmission time of the command to the link line is the sum of the link data
transmission processing time and transmission time, plus the message data (command)
transmission processing time and transmission time.

» Link data transmission processing time: 1 ms

+ Link data transmission time: 0.21 ms

* Command transmission processing time: 0.5 ms

* Command transmission time:
(21 +8) X8+ 4=58 [us]



Therefore, the command transmission time is;
Approximately 1.77 ms.

NOTE

This value indicates that all data can be transmitted within the token holding
time,

@ Reception processing time at the destination station

Maximum 2 scan periods are required. Therefore;
2 X Scan period + Command processing time = 2 X 30 + 2 = 62 [ms]

NOTE

There are some commands that are divided into 2 scans. In this case, add one

more scan period and command processing time = 2 ms.
® Token rotation time

As in @), the token rotation time is:
4X1+3X1+3xX0.21=17.63[ms]

" ® Response transmission time to the link line
The transmission time of the response to the link line is the sum of the link data trans-
mission processing time and transmission time, plus the message data (response)
transmission processing time and transmission time.

* Link data transmission processing time: 1 ms

¢ Link data transmission time: 0.21 ms

* Response transmission processing time: 0.5 ms

* As the number of response characters is 255 bytes, the response transmission

time is;

(21 + 255) X 8 + 4 =552 [us)

Therefore, the response transmission time is;
Approximately 2.26 ms.

NOTE

This value indicates that all data can be transmitted within the token holding
time.



6.2.2 Transmission Time (Cont'd)
C"D Response transmission time from the PP port
The number of response characteré is 255 bytes. Therefore, the transmission time is:
%‘-@9—9— 5 292.15_-) [ms]

The grand total of @ to @D is 382.65.ms, which is the target communication time
(maximum value.)

6.2.3 Influence of Message Transmission

The following four factors prolong the transmission period of the link data when PP, etc.
are connected to the PP ports. '

* Transmission processing time of the command to the link lire (0.5 ms)
. Transmissioﬁ time of the command to the link line

» Transmission processing time of the resﬁonse to the link linhe (0.5 ms)
* Transmission time of the response to the link line

In the example of par. 6.2.2, the link data transmission perioa for transmission of
the message data is prolonged for:

* Approx. 0.56 ms (influence of command transmission)
* Approx. 1.05 ms (influence of response transmission)
Each transmission of the command and the response is not on the same trans-

mission cycle, which is individually influenced. When multiple PPs, etc. are connected to
the PP ports, each value is accumulated on the transmission period.



7. MOUNTING
7.1 ENVIRONMENTAL CONDITIONS

The environmental conditions for installation of the GL60S follows the general specifications
and the environmental conditions of each module. In general, the following environments
are to be avolded.

* Where the ambient temperature exceeds the range of 0 to 55°C,

* Where the humidity exceeds the range of 30 to 30%¥RH.

* Where condensation occurs by rapid change of temperature.

» Where vibraiton or shock is directly applied on the main body.

* Near inflammable or corrosive gas.

* Where exposed to dust, oil mist, conductive powder, salt, organic solvents, etc.
* Where strong electric fields or strong magnetic fields are generated.

* Where exposed to direct sunlight.

Also take care of the wiring path of the coaxial cable that interconnects the 1F64.

7.2 WIRING
7.2.1 Connection

The wiring in the panel and between panels must be considered. The wiring must conform
_ to the specifications of the “GL60S Remote I/0 User’s Manual.”

Fig. 7.1 shows the connection between the IF64 and the conversion adapter (T-0298).
Connect the branching T-type connector with the BNC connector (LINE) on the front of the
module. Connect one end of the coaxial cable with BNC connector at both ends to the
conversion adapter, and the other to the right side (or left side) of the T-type connector.

I F64 LI

= |

1/’ n ” ’J
| |
Il APPROX.118mm
g - (4.85in.)
Fig. 7.1(a) Connectionbetwean |F&4 APPROX.185mm(7.28in.) |

and Conversion Adapter




7.2.1 Connection (Cont'd)'

IF64 MODULE

T-TYPE CONNECTOR
{(BNC-TA-JPJ-NICAU) o

COAXIAL CABLE
(3C-2v)

;é
)

CABLE CLAMP

]
i

BNC CONNECTOR

CONVESION ADAPTER
(T-0298)

F-TYPE CONNECTOR
(F-7FB)
CABLE CLAMP |

COAXIAL CABLE
(5C-XX OR 7C-XX)

Fig. 7.1{b) Detailed Connection View between |F64
rand Connection Adapter




Figs. 7.2 and 7.3 show the inter-connections of the IF64s.

;P BNC CONNECTOR

[ 4.

I F-TYPE CONNECTOR _

TERMINATOR
(75Q)
T TYPE CONNECTOR
“3C-2V (W60-i7;

CONVERSION ADAPTER

COAXIAL CABLE FOR
BETWEEN PANELS

Fig. 7.2 Inter-connection of 1F64s (Panel-to-Fanel)
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8. INITIALIZING SYSTEM

Transmission/reception of the link data is executed automatically as the initial process after
power has been applied. See par. 4.2 for details on the allocaiton. The allocation data are
stored in the backup memory of the CPU. Therefore, once set, there i 1s'no need to reset the
data again, unless change becomes necessary.

There is no restriction for the power supply sequence. Any power supply sequence
allows to start the link data communication. This system performs transmission by the
token passing method, as will be mentioned in Section 9. Communication of link data starts
between stations where power is sﬁpplied.

9. TRANSMISSION CONTROL PROCEDURE
9.1 TOKEN PASS

The transmission mechanism of the PC link is of the token passing method. The station that
acquired the token (right to transmit) is allowed to transmit data. When a station has
completed transmitting data frames it passes ;hé token to the next station. The token will
be passed station to station in station-address order, ascending numerically except that the
station with highest address will pass the token to the station with the lowest address, in
order to close the logical ring. See Fig. 9.1.

Fig. 9.1 Token Pass

The physical arrangement of the station need not be the sequence of the station
number.

(1) If a station has transmission data, it can transmit the data during the token holding
time, each time'it receives the token. The token holding time of the IF64 is 10 ms.

(2) If the station has no transmission data, it passes the token to the next station.




9.2 ERROR PROCESSING

(1) Removal of Failure Station

As shown in Fig. 9.2, the token is not passed to stations that cannot perform trans-
mission because of failure, or stations where power is not supplied. These stations are
removed from the logical ring. The logical ring is re-established by the remainining
stations.

#1 #2 #3 #4 #5 #6 #7 #8 #9

X:FAILURE STATION

Fig. 3.2 Removal of Failure Station

(2) Disconnection of Transmission Line

_The token is passed among stations connected by the same transmission line in
ascending order of the station number. Therefore, as shown in Fig. 9.3, there will be
three tokens if the transmission line is disconnected at two positons.

In such cases, the terminator will be missing, and reflection causes the
transmission to become fault,

X X
#1 #2 #3 #4 #5 #6 #7 #8 #9
pom———— —_——————— -y fm—————— ——————— ————— pm—————— —.—————— —_———
1 : } 1 1 :
' , A .
e e - ———— - ¥l L ———————— il - e i ———— .: L _________ - - = - ——— - -:

Fig. 9.3 'Disconnection of Transmission Line



9.2 ERROR PROCESSING (Cont'd)
(3) Entering Logical Ring

When all station (32 stations). are not connected to the transmission line, a periodical
check (every second) checks for new stations. This function maintains the logical ring
for the token pass. When a new station enters the ring, the logical ring is re-established
in the ascending order of the station numbers at most of 8 seconds.

Therefore, a station is correctly connected to the transmission path whenever

power 1s supplied. Stations that recovered from failure also automatically enter to
the logical ring.

i

(4) Status

All IF64 status data are stored in the GL60S system status area. The contents can be
referred by the “STAT instruction” in the ladder. -

(a) Machine status.
indicates if the'mounted' IF64 module has error.

Fig. 8.4 Machine Status

bit 15 mmmmmm—mm——ermee e § 8 mmmmmmmemaee- - 0

- ——— e —— - -

6385

L---{F64 STATUS(1;ERROR)

(b) PC link status

The IF64 module status is set and stored in “638A.” The following are the status
codes. If any error status code is set, the bit 9 of the above machine status is set to 1.

Table 9.1 Status Code

*Status Cods Status
XX00H Normal
XX01H ROM error
XX02H RAM error
XX03H Common memory error
XX08H Link data communication stop
XX0FH 1F64 watchdog timer error

Link data communication stop (code XX08H) does not mean error status code.



NOTE

Higher-order byte of the PC link status is used to monitor a DIP switch, a memory
protect switch, ete.

(¢) Station status

The storage area and bit allocation of the status of each station are as shown
in Fig. 8.5. This status reflects the communication status.

Bit 15 = memm oo mm oo 0

63E8

- ——— oy

|
L—-STATION #1

berm e STATION #2

e e e e e e e e e e e e e e STATION #16

Bit 1B o oo e e 0

G63EA

--S5TATION #17

EEEEEEE

--—---STATION #18

e —————— ]

............................................................. STATION #32

Fig. 9.5 Link Station Status
The IF64 station status is updated every scan.

1: Connacted to the link line
0: Failure station



9.3 SCAN AND TRANSMISSION OF LINK DATA

As shown in Fig. 9.6, the link data are not transmitted every reception of the token, but on
acquirement of the token immediately after the link data from the CPU is updated.
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(b) Where Token Rotation Tirme Shorter than Scan Period
Fig. 9.6 Timing of Link Data Transmission

NOTE

In two-level scan, the link data are updated in low-speed scan level.



10. MAINTENANCE
The checking flow for link module is shown below. Use it in maintenance.
NOTE

The symbols used in the flow chart have the following meanings:

:I i Action D 1 Terminal or comment
<> :  Decision

M Link Module Check

( LINK MODULE CHECK )

CPU module NO _
“RUN"lit 2 Check CPU moduls. ]
YES
READRY " lit or blinked NO ;(Dafec_tive link module )
YES ) ¢
Replace link module. |
"LINK ERR" it ? YES "Jl Check trensmission section.
NO
ink moduls or CPU module in NO _| Check link module or CPU
destination station is proper ‘ module in destination module.
YES
“PP ERR" lit ? YES ‘ﬁlﬁﬂ transmission parameter
ite “\error or link module error
NO If P180 transmission parameter is
( Proper Link Moduls ) proper,replace the link module.




APPENDIX A

DIMENSIONS in mm (inches)
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APPENDIX B

MEMOBUS COMMAND LIST

In Unit of Byte

Function Code Max. No. of Max. No. of ]lnstruction| Response
Function Bytes Used |Bytes Processed| Meéssage | Message
Hex. |Decimal in 1 Scan in1Scan  Min, |Mex.|Min. |Max.
1 1 Réading out specified coil state 2000 2000 8. 8 6 255
9 2 Reading out specified input 2000 2000 8 8 6 255
relay state
3 3 Reading out holding register 125 195 8 8 7 955
contents
4 4 Reading out input register 125 195 8 8 7 955
contents .
5 5 Qhang1ng state of specified i . 1 8 8 8 8
single coil {in 2 scans)
6 8 Wnt'mg in s‘pec1fled singls 1 1 8 8 8 8
holding register '
7 7 Reading out paticular coil state 8 8 4 4] 5 5
8 8 Loopback test - — 8 8 B 8
. .. 8060
F 15 Changing mulii-coil states 800 . 10 | 109 { 8 8
{in 2 scans)
10 1g | Writing-in multi-holding 100 100 11 | 200 | 8 8
registers
12 18 ‘Reading out specified link 1024 1024 8 3| 6 133
relay state
13 19 Reading out constant register 125 125 8 8 7 955
contents
14 20 Reatdmg out step-elapsed time 125 125 8 g | 7 | 255
register contents .
15 21 Reading out link register 125 125 8 8 7 255
contents .
18 22 Reading out extended register 125 125 8 8 7 255
contents
17 23 Reading out si:ep state 512 512 8 8 6 69
19 25 Changing specified link relay 1 ‘ 1 8 8 8 8
state {in 2 scans)
1A 2 Wri‘ting in specified constant 1 1 8 8 8 8
register '
1B 27 Writing in specified link register 1 1 8 8| 8 8
ic 28 Wn_tmg in specified extended 1 1 8 8 8 8
register
R e 1024 .
1D 29 Changing multi-link relay state 1024 . 10 | 137 8 8
(in 2 scans)
1E 30 Wn.tmg in multi-constant 123 123 11 | 255 8 8
register
1F K} Writing in multi-link register 123 123 11 | 255 8 8
20 39 Wrif;ing in multi-extended 123 123 1 | 255 8 8
register

Note: All message lengths are represented in RTU mode.

55 -




PC LINK MODULE
USER'S MANUAL

H

TOKYO OFFICE .
New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo 105-6891 Japan
Phone 81-3-5402-4511 Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane Wast Carroliton, OH 45448, U.S.A.
Phone 1-537-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Fagundes Fiino, 620 Bairo Saude-Sao Paulo-SP, Brazil CEP: 04:304-000
Phone 55-11-5071-2562 Fax 55-11-5581-8785

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone 49-6196-569-300 Fax 49-5196-888-301

Motoman Robotics Eurcpe AB
Box 504 538525 Torsds, Sweden
P"]Dn' 4648648800 Fax 45-486-41410

Moteman Robotec GmbH
Kammerfekistrae 1, 85391 Allershausen, Garmany
Phone 49-8166-900 Fax 49-8166-9039

YASKAWA ELECTRIC UK LTD. ~
4 Hunt Hill Orchardton Woods Cumbemauld, G68 8LF, United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kipa Bidg #1201, 354 Youido-dang, Yeongaungpo-Ku, Secul 150-010, Korea
Phone B52-2-784-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapora 556741, Singapora
Phone £5-282-3003 Fax B5-280-3003

YASKAWA ELECTRIC (SHANGHAI) CO., LTD.
4F No, 14 Aona Road, Walgaogiac Free Trade Zone, Pudong New Ama, Shanghai 200131, Ghina
Phone B6-21-5666-3470 Fax 86-21-5866-3869

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Buikling 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-25674677

YASKAWA ELECTRIC (HK} COMPANY LIMITED
Fim. 290910, Hong Kong Plaza, 186-1931 Connaught Road West, Hong Kong
Phone 852-2803-2386 Fax 852-2547-5773

BEWING OFFICE

Room No, 301 Office Buikimg of Beijing Intemational Club, 21
Jimnguomenwai Avenue, Beijiing 100020, China

Phone #6-10-6532-1850 Fax 86-10-6532-1851

TAIPEI OFFICE : |
Shen Haiang Tang Sung Chiang Building 10F 148 Sung Chiang Road, Taipei, Taiwan ‘
Phone 886-2-2563-0010 Fax BB6-2-2567-4677

SHANGHAI YASKAWA-TONGJI M & E CO,, LTD. |

27 Hui He Road Shanghai China 200437
Phone 88-21-8531-4242 Fax BE-21-8553-8080

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO,, LTD. ‘
30 Xue Yuan Road, Hakfian, Beljing P.R. China Post Code: 100083
Phone B6-10-6233-2782 Fax B6-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO., LTD.

7. Yongchang-North Street, Baiiing Economic Technolegical Investment & Developmaent Area,
Baijing 100076, P.R. China

Phone 86-10-6788-0551 Fax 86-10-8788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

, MANUAL NO. SIE-C815-14.8C
Specifications are subjec! to change without notice © Printed in Japan September 1039 89-3 0.01 YO ¢
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