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OVERVIEW OF MEMOBUS

The MEMOBUS programmable controller 1s an internal plant transmission system
compatible with the following systems MEMOCON-SC GL70H, GL60H, GL60S, S0, S1, S2,
$3, GL40S1, S2, S3, U84, U84S, GL40S, GL20, and R84H-M

MEMOBUS 1s designed to be used as a single master unit compatible with the following
computers ACGC, P150, GL70H, GL60H, GL60S, GL40S, Ug4 etc

Transmission between master and slave {senal transmission} 1s controlled according to the
master program with the master inihating communication and the slave responding

When the master sends a signal out to one slave, all other slaves with pre-registered
address numbers receive the transmission to carry out designated functions and answer
back to the master In this way, the master I1s able to read and change coit conditions and
register contents of machines In various locations, and control and monitor a wide variety of
production systems

MEMOBUS transmission protocol (MEMOBUS message) 1s exiremely simple and easy to
understand with a format allowing the slave to be used with any function

In addition, with the exception of the GL20, R84H-M models, the MEMOBUS can be used
with all other models as a master and a mutual signal communication programmable
controlier

MEMOCBUS MASTERS MEMOBUS SLAVES

TWO-CORE
TWISTED CABLE

45 km MAX {19200 bps MAX)
FSK - N

f
I
|
!
1
MASTER COMPUTER :
1
1
AS-232C J
MCDEM MODEM MODEM
536 2 | I 587 1 587 1
RS-232C RS 232C RS 232C
RS 232C
,
588 358
MEMOCON-SC GLB0S2  MEMOCON-SC Us4 MEMOGCON-5C GL20
. /
T
UP TO 32 UNITS
CONNECTED
RS-232C

FA MONITOR ACGC411

—_q —
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. NOTES FOR SAFE OPERATION

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

Indicates a potentially hazardous situation which, if
AWARNlNG not avoided, could result in death or serious Injury
to personnel

Indicates a potentially hazardous situation which, if
A CAUTION not avoided, may result n minor or moderate njury
to personnel and damage to equipment It may also
. be used to alert against unsafe practices

Even items descnbed in | /\ CAUTION | may result in a vital accident in

some situations In either case, follow these important notes

The following shows the symbol of prohibition

. ® PROHIBITION | Specifies prohibited handling

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

— 1 —
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1 INSTALLATION

/\ CAUTION

- The nstallation environment must meet the environmental conditions given
in the product catalog and manuails

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 sunhght or ambient temperatures not
between 0 and 55°C

- Locations subject to relative humidity in excess of 95%, rapid changes
in hurmidity, 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

- Install products correctly according to the nstructions
Improper installation may result in accidents or malfunctions

- Do not allow wire clippings or other foreign matter to enter the MEMOCON-
SC
Foreign matter can cause fires, product failure, or malfunctions

2 WIRING

/\ CAUTION

- Winng must be performed by qualified personnel
Mistakes in winng can cause fires, product failure, or malfunctions

INSERT THE INTERFACE CABLES PROPERLY

- Insert the connectors of the various interface cables that are connected to
MEMOCON-SC into the communication parts and secure them properly
Failure to observe this instruction may result in malfunctions

R 1 § S
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. 3 PRECAUTION UPON USE

/\ CAUTION

* Operations such as RUN, STOP, forced output, and program change during
operation must be carned out with care
Operational errors may damage the machine or cause accidents

TURNING POWER ON/OFF WHEN USING MODEM

- If the slave power unit i1s turned ON or OFF with the modem ON, the modem
outputs a signal for 10 ms through the 2-core twisted cable This signal will

. cause a transmisston error for other modems In operation

To avoid this problem, turn ON the slave first before turning the modem ON,

and turn OFF the slave after turning the modem OFF Or, turn ON/OFF both

at the same time

. 4 MAINTENANCE

(N PROHIBITION

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

/\ CAUTION

* Attaching, installing or removing other modules 1s only to be made after the
power is turned OFF

Otherwise, electric shock, malfunction or breakdown will result

e
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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 beforehand

- This product has been manufactured under strict quality control guidelines
However, if this product 1s to be nstalled 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 examples used n this manual are provided
as examples only and may not apply to all product to which this manual 1s
applicable

- The products and specifications descnbed in this manual or the content and
presentation 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 1s damaged or lost
Please provide the document number listed on the front cover of this manual
when ordernng

- 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
modified product

—y -
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OVERVIEW OF MANUAL

* This manual describes the functional specifications of MEMOBUS Read this manual
carefully in order to use MEMOBUS properly Aiso, keep this manual in a safe place so
that it can be used whenever necessary

* Refer to the following manuals as necessary

Document Title Document Number Content
MEMOCON-SC GL60S SIE-C815-14 1 Describes system configuration
DESCRIPTIVE devices and their functions,
INFORMATION specifications, application
methods, etc , for the GLE0S
MEMOCON GL40S SIE-C815-15 1 Describes system configuration
CPU DESCRIPTIVE devices and their function,
Module INFORMATION specifications, apphcation
methods, ete , for the GL40S
MEMOCON-SC GLE60OH/ SIE-C815-17 1 Descrnibes system configuration
GL70H devices and their functions,
DESCRIPTIVE specifications,applicaion methods,
INFORMATION etc , for the GL60OH/GL.70H
MEMOCON-SGC GL80S SIE-C815-14 2 Descnbes funchons, specifications,
P150 PROGRAMMING PANEL apphcation methods, etc , for the
DESCRIPTIVE P150 Programming Panel
Man/Machine INFORMATION

interface
MEMOCON-SC GL60S SIE-C815-14 3 Describes the SFC function,
P150 PROGRAMMING PANEL specifications, application
DESCRIPTIVE methods, etc, for the P150
INFORMATION Programming Panel
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1. INTRODUCTION

The MEMOBUS s an ndustnal data communication system applicable to the programmable
controllers Memocon-SC GL60S, S0, S1, S2, 83, U84, UB4J, U84S, GL20 and R84H-M (hereai-
ter abbrewviated to GL60S, U84, GL20, R84H-M)

The MEMOBUS system i1s compnised of one master unit (computer, ACGC, P150, pro-
gramming panel, U84) and up to 32 slave units (GL60S, U84, GL20, and/or RB4H-M)

Transmission (serial) between the master and slave units 1$ controlled by programs held
in the master unit  The master unit inthates transmussion and the slave unis respond to it

The master urit communicates with one slave unit at a ime Each slave unit 1S given an
address code and the master unit refers to an access address for a specific slave unit  The
slave unit which has received a command from the master unit executes the designated func-
tion and responds to the master unit

in this way, the master unit can detect the states of colls and read or rewrte the contents
of registers of the slave units which may be disbursed in various locations so that centralized
monitoring and contral becomes passible over a wide production area

The transmission protocol of the MEMOBUS system Is called the MEMOBUS message
It 1s very simple and easy to understand, 1s usable for any slave unit of GL60S, U84, GL20, and
R84H-M and it 1s designed with a common format

Any computer may become the master unit only If it 1s provided with an RS-232C port
The GL60S and U84 can function as the master unit and communication 1s possible with the
programmable controller

Described below are the specifications of the MEMOBUS, system configuration, connec-
tions, setting up transmission parameters, and communication protocol

2. SPECIFICATIONS

2.1 SPECIFICATIONS OF TRANSMISSION
(1) Transmission Mode Half duplex, asynchronous
. Between master/slave unit and modem RS-232C

. Between modems Frequency shift keying (FSK)

(2) MEMOBUS Master Unit Any one of computer, ACGC, P150, GL60S, and Ug4
(3) MEMOBUS Slave Units Up to 32 GL60S, U84, GL20, and/or R84H-M

(4) Communication Protocol MEMOBUS message

(5) Transmission Rate 50-19200 baud (user selectable)

{(6) Transmission Mode RTU mode, ASClI mode {user selectable)
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(7) Data Format RS-232C
+ Data 8 bits (RTU mode), 7 bits (ASCH mode)(user selectable)
+ Parity check Even panty, odd parnity, no panty (user selectable)

- Stop bit (s) 1 bit, 2 bits (user selectable)

TRANSMISSION

DIRECTION
LSB MSB MARK
H i i i R T b Bl e i R AT R I
PREVIOUS | | 1 3 &1 {1 1 111t UNE
CHARACTER :1 ! 2 ' 3: : :6 :7 :8 :P ! ! ! CHARACTER
| R N T S A ] SPACE
QL-L-L;.I-J-J_-l-jl..lp-l.-l.-_---- + (LOG|C Ou)
DATA STOP BIT
START BIT PARITY BIT

Fig 2.1 Data Format

(8) Error Check CRC-16 (RTU mode), LRC (ASCIl mode)

(9) Drstance of Communication 4 5km max

{0 Transmission Cable Two-core twisted cable (RG-108/U or equivalent)
Charactenstic impedance—100Q at 100kHz

2.2 SPECIFICATIONS OF MODEM

(1) Modulation FSK (50kHz, 80kHz)

(2) Transmission Output Voltage 6Ve.p at 100kHz, 100Q load

{3) Recewving Input Voltage 100mVp_p minimum at 100kHz

(4) Source Power 85—121VAC, 47 5—63Hz, 10VA

2.3 GENERAL SPECIFICATIONS

(1) Ambient Temperature 0 to+55C (+5 to+40C for P150)

(2) Storage Temperature —20 to+85°C(—20 to+60C for P150)

(3) Humidity 5t095% R H (no condensing)(20 to 80% R H for P150)

(4) Vidration Resistance In compliance with JIS*C 0911 1IB class 3 {except for P150)

(6} Grounding Resistance 100Q or less
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2.4 FUNCTIONS

2.4.1 General Functons

Reading out Coll State

Reading out Input Relay State

Reading out Contents of Holding Register
Reading out Contents of Input Register
Changmng Paticular Coll State

Changing Coit State

Writing in Holding Register

Loopback Test

2 4.2 Exclusive Functions for GL60S

Reading out Specified Link Relay State
Reading out Constant Register
Reading out Passing Regster

Reading out Link Register

Reading out Extension Register
Reading out Step State

Changing Spectfied Link Relay State
writing in Specified Constant Register
writing in Specified Link Register
writing in Specified Extension Register
Changing Multi-link Relay State
Wniting 1n Multi-constart Register
Writing in Muilti-link Register

wnting in Multi-extension Register
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3. SYSTEM CONFIGURATIONS

3.1 COMPUTER MASTER

The programs controtling communication according to MEMOBUS messages must be stored in

advance in the computer
each core providing one-way transmission

since it 1s connected via a terminal block

GLE0S SLAVE

(0 JZMSZ-W1006-1 [ posca
JZMBZ-W1015-T1 / -GLeos[]
COMMUNIGATION
MODULE
MEMOBUS PORT U84 SLAVE
*
- szsz-wmos-ltﬂ\c DOSCR
RS-232C PORT JZMSZ-W1015-T1 ~UBACIX X
MASTER o
T
I GL20 $1.AVE
ooz ﬂ. *
COMPUTER I R -
i JZMSZ-WI006-1_oy e 6120 f
L R
&
TERMINAL MEMOEUS POAT  R84H-M
BLOCK MODEM SLAVE
e DisCT h *
-J1078 0 \ R JZMSZ-W138-001 _ﬂE DDSCR
-RE4H-M
TWO-CORE TWISTED JZMSZ % ( JZMSZ W2030-001 )
CABLEX2(FOR W194-TT1 |\ WHEN MODEM IS DISGT-J2708 MEMOBUS PORT
AETURN) TYPE Vo s J
RG-108/u OR MODEM LAVE
QUIVALENT
E DISCT 0o JZMSZ-W1017-T1 0 DDSCR
-J1078 00 _usarixx
GOMMUNICATION
MODULE
LBOS SLAVE
MODEM MEMOBUS PORT \ G
DISCT JZMSZ-W2020-001 DDSCH
>C 207 Po 1 -GL60SD)
GL20 SLAVE
MGDEM
DISCT JZMSZ-W1017-T1
>E -J1978 i, {[coscr GLeg
MEMOBUS PORT ABah
4H-M SLAVE
MODEM SLAV
DSCT JZMSZ-W194 T01 ag bosc
-J1078 -BB4H-M
MEMOBUS PORT

TO NEXT MODEM

* Depending on the computer the cabtes shown here may not be com-
patible with the connectors

Fig 31 Configuration with Computer Master

The modems are to be connected with two-core twisted cables,
No extra devices are needed for branching a cable

IN 15 METERS
ONE SLAVE
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3.2 U84 MASTER

The ladder diagram of U84 generates MEMOBUS messages and the ASCII module (C8160) or
{C8660) 1s used to perform communication through its ASCII port

MASTER

s UBACIX X

o u}[ﬁ)
i N

¥

&

uaa
SYSTEN
BUS

COMMUNICATION

MODULE
MEMCBUS PORT
ASCIl PORT U84 SLAVE
~
ASCI MODULE / JIMSZ f] DOSCR
o -W1019-1 | U -uB4IX X
JAMSC JZMSZ GLB0S SLAVE
{-C8660) w1018 1
-C8160 DDSCR
0 -cLeaso
ASCIl PORT
COMMUNICATION
MODULE
MEMOBUS PORT
ASGIl PORT \ GL6OS SLAVE
ASCIl MODULE / JZMSZ b DDSCH
“W1019-1 ~GLE0SD
Ao 30——“] M IN 15 METERS
JZMSZ U845 SLAVE
{-C8660) -W1019 1
Ce1e0 ]D—__L{] DDSCR
\ [ Desox
ASCH
MEMOBUS PORT GL20 SLAVE
ASCH MCDULE JZMSZ \[ ODSCR
b W1019-1 -GL20
JAMSC
JZMsSZ 4H-M SLAVE
(-C3640) -W1015-1 i
-G8160 JD——LG BDSCR
0 Rean-m
S/
ASCII PORT
ascipopr  MEMOBUS PORT TERMINAL BLOCK
UBa SLAVE
MODEM MODEM
ASCIl MODULE JzMmsz g omscr DISCT JZMSZ-WA017 T1 DOSCR
hg—~torreT J -I1078 -J1078 COMMUNICATION o | ~U8400% X
JAMSC JzMSZ MODULE L60S SLAVE
[ CBE60) W1817-T1 MODEM MODEM MEMOCBUS PORT G
-C8160 :”}———L—-DE DISCT DISGT |y sZMSZW1017 71 1 | posor
J1o78 tors PO 2L GLsosm
COMMUNICATION/
MODULE
TWO CORE TWISTED
ASCH PORT CABLEX2(FOR RETURN) MEMOBUS PORT UB4S SLAVE
MODEM  TYPE RGi08/u OR MODEM
ASCIl MODULE JZMSZ  oiscr EQUIVALENT oiscT |y JZMSZ W2020-001 DDSCR
K [—ﬂ . - - X
i W1017 T1 J1078 2078 COMMUNICATION # UB4SX
JAMSC JZMSZ MODULE GL6OS SLAVE
(-CB660) w117 T1 MODEM MCDEM MEMOBUS FORT
-C8160 i— ad DISCT DIsCT  j JZMSZ W1047-T1 g Doscr
-J1078 e PO U0 “Gleosm
TWO-CORE TWISTED
CABLEX2(FOR RETURN) MEMOBUS PORT
ASCIl PORT TYPE RG108/u OR GL20 SLAVE
MODEM  EQUIVALENT MODEM
ASCH MODULE JZMSZ g oiser DISCT  hp JZMSZ W1017-T1 g DOScR
ifs wi1017-T1 a -J1078 -Jtors -GL20
JAMSGC N
(-C8660) e MODEM MEMOBUS PoRT RE4H-M SLAVE
-C8160 ZID——-—LE| DISGT oiscT |y JZMSZ-W194-T01 g poscr
J1078 -J1078 R84H M

ASCIlI PORT

(@) One Slave Unit Connecied to an ASCH Porl
Fig 32 Conhiguration with U84 Master

MEMOCBUS PORT
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MASTER

DR

LN
¢, DDSCR
e uBAI XX
Rt 1 f

ug4
SYSTEM
BUS

ASGIl PORT
ASCI MODULE
JZMSZ-WIG7-T1
mmsc 0
— -CB160
(cesse) PO
TERMINAL BLOCK |/
DISCT
-J1078
GLE0S SLAVE
/gc MODEM
DISCT JZMSZ-w2020-001 DOSCR
TWO-CORE TWISTED -J2078 00— ! -GL80s ]
CABLEX2{FOR RETURN) GOMMUNICATION X/
TYPE RG108/u OR MODULE
v
EQUIVALENT MODEM MEMOBUS PORT U84 SLAVE
DISCT JZMSZ W1017-T1 DOSCR
>E siors P D0 g x
GOMMUNICATION
MODULE
184S SLAVE
MODEM MEMOBUS PCRT
DISCT JZIMSZ-W10t7 T1 DDSCR
Jtors PO D0 “ysasxx
COMMUNICATION #
MODULE
MEMOBUS PORT ~ GL20 SLAVE
MODEM —————
DISCT JZMSZ W1037-T9 DDSCA
-J1078 j‘j,tw -GL20
MEMOBLIS PORT
AB4H.M SLAV
MODEM
DISCT JZMSZ-W194-T01 DDSCR
>E -J1078 P 00 ‘Rear m
MEMCBUS PORT

TO NEST MODEM

E

(o) Multiple Slave Units Connected to an ASCH! Port
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12

3.3 P150/P140 MASTER

Basic commumcation 15 performed between P50 (P140) and U84 (GL60S} using MEMOBUS
Therefore, P150 can be considered as a computer

messages

COMMUNIGATION
MODULE
MEMOQBUS PORT

U84 SLAVE
~
JZMSZ-W1015 T1 DDSCR
0 -UBaJx X
COMMUNICATION
MODULE
MEMOBUS P{ UB4S SLAVE
JZMSZ-W1015 T 3 boscr
o W——— -UB4SX X
COMMUNICATION
MODULE
EMOBUS PORT
b M \GLEDS SLAVE
CONTROLLER {0 DDSCA
PORT JZMSZ Wit15-T1 GLees(] r
MASTER
EE 0-
£ S GL20 SLAVE
P T
3 DISCTY.,
b - b JZMSZ-W1(n5 T1 d DDSCR
HP140) 2 00 -aLz0
ERE P A 0
MEMOBUS PORT  Rg4H M
TERMINAL BLOCK  MODEM SLAVE
] DiscT
| S W198-
/C sos P JZMSZ-W198-TT1 nr ooscr
RB4H-M
Jzmsz JZMSZ-W2030-001 When ) J
-W194-TT1 |\ modem is DISCT-J2078
MEMOBUS PORT
TWG CORE TWISTED UB4 SLAVE
CABLEX2 (FOR RETURN) MODEM
TYPE RG108/u OR DISCT JZMSZ-WI1D17 T1 o oosen
EQUIVALENT -J1078 O “Uaalixx
COMMUNICATION
MODULE us
MODEM MEMCBUS PORT 45 SLAVE
DISCT 0 JZMSZ-W1017-1T1 U [: DOSCR
-J1078 UB4SX X
COMMUNICATION
MODULE
MEMCBUS PORT gL
MODEM 20 SLAVE
DISCT i, JZMSZ-W1017-T1 0 E DOSCR
J1078 GL20
MEMOBUS PORT
MODEM R84H M SLAVE
DISCT ho JZMSZ-W194-T01 g DOSCR
-J1e78 -R84H-M
MEMOBUS PGRT
MODEM GLB0S SLAVE
>[ MDISCT o JZMSZ W2020-001 04 DDSCR
-J2078 GLe0s[]
COMMUNICATICN
MODULE
MEMOBUS PORT

TQ NEXT MODEM

Fig 33 Configuration with P150/P140 Master

IN 15 METERS
ONE SLAVE
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3.4 PRECAUTIONS FOR BUILDING A SYSTEM

{1} Be sure to connect all the units in sernes, Fig 34(a) The master unit may be located any-
where In the communication line of the units, Fig 34 (b) Be sure to terminate both ends of the
tine of units with terminators

TWO-CORE
TWISTER CABLE
TERMINATOR / TERMINATOR
WMASTER SLAVE SLAVE SLAVE SLAVE
T 1 2 3 n
(a) ns32
TERMINATOR TEAMINATOR
SLAVE SLAVE MASTER SLAVE SLAVE
1 2 T 3 n

n=32

Note Modem (s ommited In these illustrations

Fig 34

(2) No modem is necessary when only one slave umit 1s involved and 1s not more than 15
meters from the master unit Modems become necessary when more than one siave unit is in-
volved or when one 1s more than 15 meters from the master unt, Fig 35

TWO CORE
TWISTED CABLE

RS-232C MAS.
- ooy prooeq—] scave

——
15m TO 4 5km

TWO-CORE
TWISTED CABLE

TO OTHER
MODEMS

Fig 35

(3} In the cases of U84 master, the configuration of Fig 3 2 (a) provides higher efficiency for
communication, than that of Fig 3 2 (b) because communication will be performed n paralilel

(4) When starting or stopping power to modem, a spurious signal will be induced into the two-
core twisted cable momentarily (not longer than 1 ms) and, therefore, if communication s per-
formed between other modems at that moment, an error will result

A communication error may also possibly result from other external noises The master
unit should therefore be controiled by software to reattempt communication when it has de-
tected an error
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3.4 PRECAUTIONS FOR BUILDING A SYSTEM (Cont'd)

if a message of master unit 1s externally disturbed during transmission, no slave unit will
return messages To cope with this problem, the master unit should have a timer which per-
mits reattempting communication when a time-out error has been detected

{(5) If a stave unit is turned on or off while modem power IS On, the modem will produce a spu-
nous signal which will be induced into the two-core twisted cable (for tens of milliseconds) To
prevent this interference, use the following sequences

. Power ON —Turn on the slave unit, then turn on the modem

. Power OFF—Turn off the modem, then turn off the slave unit, or turn off the modem and the
slave unit simultaneously
Referto Fig 36

You can remove the RS-232C cable connecting the modem and slave unit before turning
the slave on or off no problem arises even If the modem is on

(6) Slave units connectd to the same master unit must be set up for the same communication
parameters, except for addresses The same address cannot be given to more than one slave

unit
R T R T
I __1 I)—-I-)
Py 7Y
us4 GLBOS
GL20 Us4
RB4H M R84H-M
GLE0S GL20
\TLR ON-DELAY TIMER
@ ON-DELAY 1TLR (1 SECOND)
TIMER (1 SECOND .
1_12‘_!2 [ J ’—'00'—J MODEP!A
DISCT
\- . MODEM [ A3 J2078
L b - -I- MODEM POWER SUPPLY
Fig 36 Power Sequence Concept (J1078, 478) Fig 37 Power Sequence Concept (J2078}

(7) It s impossible to connect the programming panel P180 and MEMOBUS simultaneously for
R84H-M and GL20

(8) Memocon-SC184, 184H, 484, R84, and R84H without the MEMOBUS Interface can not be
used with the MEMOBUS system

14
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4. CONNECTIONS OF UNITS

4.1 CONNECTIONS BETWEEN MODEMS

(1) J478 MODEM

Be sure to use tow-core twisted cables (RG-108/u or equivalent) for transmission between
modems Connect the cables to the termmnal biock provided on the frant panel of modem

A B
RECV [ T|D]| T
TERMINAL
E @@ .
SHIELDED @l

NOT USED

SEND I: @@
TERMINAL

&l® Note Do not use B(D to B® {not even as

tion terminals for extending leads)

HIELDED | ® | ® | junc
s of the terminal block

Fig 41 Terminal Block

When connecting the two-core twisted cables to a modem, connect master side send
terminals (SEND) ail to slave side receive terminal (RECV) and slave side send terminals
(SEND) to the master side receive terminals (RECV) as shown in Fig 4 2

MASTER SLAVE 1 SLAVE 2 SLAVE n
TERMINAL TERMINAL TEAMINAL TERMINAL

TEAMINATOR /"
(1000 1/2wW) \

TERMINATOR
Note AC signails flow through the two-core (1000 1/2W)

twisted cables and connectrons to A (D
and A @ {or A @ and A (&) may be
interchanged

Fig 42 Connection of Two-core Twisted Cables

To branch a two-core twisted cable, connect the leads of another cable to pressure ter-
minals as shown in Fig 43 Provide both ends of the two-core twisted cable with terminators
(10002, 1/2W), Fig 4 4

TERMINAL TERMINATOR

TERMINAL
BLOCK (tooQ 1/2w)  TUBE BLOGK

B
® ®
® NOT USED ® NOT USED
@ CABLE \@ ®
[
Fig 43 Branching Two-core Twisted Cables Fig 44 Terminator
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4.1 CONNECTIONS BETWEEN MODEMS (Cont'd)

(2) J1078 MODEM

As shown in Fig 46, for connection of two-core twisted shellded cable, connect all send ter-
minals (SEND) at the master side with receive terminals at the slave side
send terminals at the slave side to connect with receive terminals (RECV) at the master side

RECY TERMINAL

SHIELDED

RECV TERMINAL

SHIELDED

ele|laele

(5]

@

iy

SEND TERMINAL

)
TERMlNAToR""ﬂ:

SHIELDED

SEND TERMINAL

SHIELDED

Note Terminal blocks 0 and 1, 2 and 3 6 and 7
8and 9 4 and 5, 10 and 11 are connected

in J1078

Fig 45 Termmal Block

16

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

MASTER SLAVE 1 SLAVE 2 SLAVE n
J1078 J1o78 41078 J1o78
peemees PR -
ORI A e
Ry > m— " @)r_::\;;:ﬁ Cy ol
L @ ® A le ® TERMINATOR
RN e oas L® o
B T L& @—;:jbz‘@ L%
» o ® 0 )
T TERMINAL BLOCK TERMINAL BLOCK
UBE 2T =] CABLE s 7] CABLE
) @;:} : C?B“;{:L@) @3
i 2 5
FB)| @A } L@ &
TERMINATOR [ A\ [T
00a 1/2w) | °|&périeLDeD|  [SHIELDEDG®| @
[
Note

Two signal ines of two-core twisted cable do not have polanty

2 Both ends of two-core twisted cable are provided additronally
with terminators {min 100 ,1/2W or more)

3 J1078 at the master side can be located in any place on the
same line, not spectally required to be in the end

4 478 and J1078 can be used in the same system

Fig. 4 6 Connection of Two-core Twisted Shielded Cables

Then gather all




(3) J2078 MODEM
As shown In Fig 47, for connection of two-core twisted sheilded cable, connect all send ter-

minals (SEND) at the master side with receive terminals at the slave side

Then gather all

send terminals at the slave side to connect with receive terminals {RECV) at the master side

Terminal

No Signal Internal Circuit
5 |
TERM1 100Q (1/2W)
6 L FOR TERMINATOR
7 |SEND? :
3§ - sono
8  [SEND2
9 ]SHIELD
10 v
TERMZ 1009 (1/2W)
i1 L FOA TERMINATOR
12 [RECV1 ‘
31§ = meov
13 IRECV2
14 SHIELD}
15 +12v +12v
16 | +isv AR
17 ov > Qv
18 —15Y AR
19 |—12v —12v
20 FG

TERMINATOR

TERMINATOR

] -l
B L EEL el

MASTER

[
ne
o
=~
=4

Do not use termuinals @ 1o @

Fig 47 Termmnal Block

SEND

SLAVE 1 SLAVE 2
J2078 J2078
B ®
® ®
KD T

@.
o o
® D
O o
A 1
b e
@ bt
® ®
e @
& 4
@1 ®
& ®
& &
L L

* External power supply +15V 5% (200maA),
—15V+5% (100mA) or +12v+5% {200mA},
—12v1£5% (100mA) modem logical power suppiy

Note

SLAVEn
J2078

]TERMINATOR

EEEEE]

-j TERMINATOR

EE

EEEEEEEETS

1 Two signal lines of two-core twisted cable do not have polarity
2 Both ends of two-core twisted cable are provided additionalty

with terminators (min 10042 1/2W or more)

3 J2078 at the master side can be located in any place on the

Fig 48 Typical Connection between Modems

same line, not specialty required to be in the end

17
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5. SETTING COMMUNICATION PARAMETERS

5.1 SETTING COMMUNICATION PARAMETERS OF U84 SLAVE

Set the communication parameters of U84 slave via the register access panel (RAP) of the com-
munication module The U84's communication module 1s provided with two MEMIBUS slave
ports and communication parameters are set independently for them

MAIN POWER SUPPLY CPU MODULE

COMMUNICATION

REGISTER ACCESS
PANEL{RAP]
MEMOBUS PORT 1
{SLAVE)
MEMOBUS PORT 2
[SLAVE]

584-358

Fig 5% MEMOBUS Poris and Register Access Panel

{1} Displaying of Communication Parameters
It 1s possible to display a paramater communication between the communication module and

device {the programming panel, etc) connected to a port by entering a specified number which
Is described below 6 and 000 are fixed

Particular Number
[6x[ofofo]Y]
X Port number
X=1 MEMOBUS port 1
X=2 -MEMOBUS port 2
Y See Table 51
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Table 5 1

Y =1 Slave address 1 to 247 (default 1)

Baud rate (default 3600 baud)
150, 300, 600, 1200, 2400, 4800, 9600, or 19200

Parity check enabled/disabled (default enabled)
¥y=3 ENRLLE Panty check enabled
41585t Panty check disabled

Party type {default even panty)

Y=4 CLEN  Even panty
ods ©Odd panty
Y=5 Number of stop bits 1 or 2 (defacit 1 bit)

Communication mode (default RTU mode)
Y=6 beEBLE RTU mode
asrr  ASCl mode

i

Preset value of port delay timer (default Q)
Y=7 0 to 255 {correspond to 0 to 2550 ms)
U84 delays response for this time interval

+ Sample Operation
Operate as follows to display the baud rate of MEMOBUS port 1, for example

Depress

key

Indicator Display

Emers10002 [ —= [ [G]O][G]2]

9600 BAUD

popress [REF] [ Baud rate 15

The value of Y 15 increased by one each time | NEXT| key Is depressed
{2) Setting or Altering of Communication Parameters

{a) To set a slave address or baud rate, enter the number to be set and depress |[ENTR| key
Then the number is set
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5.1 SETTING COMMUNICATION PARAMETERS OF U84 SLAVE (Cont'd)

+ Sample Operation
To alter the baud rate of the MEMOBUS port 1 to 4800

Turn cff memory
protect switch

Depress

key

indicator Display

— [EL/[B]Z]2ie]

Enter 610002

Depress

key

— [CTZISIE1TTT] raie 5600 bae

Enter 4800

— [B]2T4i8[818]

4800 baud 1s set

— m Display remains

unchanged

Depress| ENTR

key

(b) For other parameters, it 1s not necessary to set any number Depress ENTR| key only
Then one of two choices changes to the other

« Sample Operation
To change even partity of the MEMOBUS port 1 to odd

Tum off memary
protect switch

Depress

key

indicator Display

— [ TEILIETR] Gaphee ©

Enter 620004 and

depress

key

Depress| ENTR

key

— L1 lofdld] aames "

NOTE

Set all of the communication parameters (except the addresses) of
the slave units connected to the same master unit equally
Never assign the same adress to more than one slave unit

20
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5.2 SETTING COMMUNICATION PARAMETERS OF R84H-M SLAVE

The R84H-M 1s provided with two switches to set the communication parameters, Fig 52
Remove the front switch cover when setting communication parameters

R&4H M
8012 (MEMOBUS INTERFACE)
——
@
[ l } INDICATORS
*1 OFF —=—=ON
SETTING fs
TCH
SWITCHES | sw i
ADDRESS 1
. SAMPLE SET |_J 9600 BAUD
. == A 1 STOPBIT
hd EVEN PARITY
rs RTU MODE
|- MEMOBUS 2 SW
PORT |_
2 1
9 . \
?J neser| [o]
[ ]
Note

1 Except when setting baud rate, be sure to push the reset swich
after changing a switch setting

2 Set all of the communication parameters (except the addresses)
of the slave units connected to the same master unit equally

Fig 52 Paramater Setting Swilches of RB4H-M

{1} Address Setting
Table 5 2 Address Setting

Sw Address f OFF ON
1 SW-8 Address 1{2%) 1 0
1 8W-7 Address 22" 2 0
1 SW-6 Address 4(27) 4 0
1 SW-5 Address 8(2%) 8 0
1 SW-4 Address  16(2%) 16 0
1 8W-3 Address  32(25) 32 0

Note

1 Weighted values (2"} are assigned to switches 1SW-8 to 18W-3, respectively, and the sum of the weight-
ed values of the switches turned off become an address number
2 Address numbers may range from 1 to 63 Never assign the same address to more than one slave unit
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5.2 SETTING COMMUNICATION PARAMETERS OF R84H-M SLAVE (Contd)

Table 5 3 Sample Address Setting

A?:Lees%;dto Switch Settings
1 1SW-8 OFF, 1SW-7 to 1SW-3 ON
2 1SW-7 OFF, 1SW-8 and 1SW-6 to 1SW-3 ON
3 1SW-8 and 1SW-7 OFF, 18W-6 to 1SW-3_ ON
7 1SW-8 to 1SW-6 OFF, 1SW-5 to 1SW-3 ON
15 1SW-8 to 1SW-5 OFF, 1SW-4 and 1SW-3 ON
32 18W-3 OFF, 18W-8 to 18W-4 ON

{2} Parameter Data Format Setting

Table 5.4 Parameter Data Format Setting

SW No Parameter OFF ON
25W-8 Number of stop bits 1 bit 2 bit
25W-7 Parity enabled/disabled Enabled Disabled
2SW-6 Even/odd panty Even Odd
(3) Baud Rate Setting
Table 5 5 Baud Rate Setting
28wW-2 28W-3 25W-4 28W-5 Baud Rate

0 0 0 0 50

0 0 0 1 75

4] 0 1 0 110

0 0 1 1 1345

0 1 0 0 150

0 1 0 1 300

0 1 1 0 600

0 1 1 1 1200

1 0 0 0 1800

1 0 0 1 2000

1 0 1 0 2400

1 0 1 1 3600

1 1 0 0 4800

1 1 0 1 7200

1 1 1 0 9600

1 1 1 1 19200

Note 25W-11s not used (1 OFF)
0 ON
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(4} Parameter Mode Setting

Table § 6 Parameter Mode Setting

1SW-1 15W-2 Mode
ON ON ASCIl (7 bits)
ON OFF RTU {8 bits)
OFF ON Not used
OFF OFF Test (self diagnosis)

Note Refer to Section 11 4 for self diagnosis

5.3 SETTING COMMUNICATION PARAMETERS OF GL20 SLAVE

GL20 CPU
ON OFF
D 1
ADDRESS 1
18w 9600 BAUD RATE
1= EXAMPLE 8
5_‘. SwW :Vr\ < 1 STOP BIT
':2 SwW 1_| EVEN PARITY
25w RTU MCDE
PORT 2 B_I
PORT 1 (P180)
(MEMOﬁJS) PRIOR TO SHIPPING
(1) Address Setting
Table 5 7 Address Sething
SW No Address
1SW-3 Address 32 (25) OFF
1SW-4 Address 16 (24) OFF
1SW-5 Address 8(2°) OFF
1SW-6 Address 4 (27?) OFF
1SW-7 Address 2(27) OFF
18W-8 Address 1(2°) OFF
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5.3 SETTING COMMUNICATION PARAMETERS OF GL20 SLAVE (Contd)

(2} Parameter Data Format Setting
Table 5 8 Parameter Data Format Setung

SW No Setting | tems OFF CN
25W-8 No of stop bits 1 2
25W-7 Panty provided Yes No
25W-6 Even/odd panty Even Odd
(3) Baud Rate Setting
Table 5.9 Baud Rate Setung
25W-1 25W-2 2SW-3 25W-4 285W-5 Baud Rate
{OFF) (ON) {OFF) (OFF) (OFF) (1200}*
ON OFF ON OFF ON 2400
OFF OFF OFF OFF ON 9600
OFF OFF OFF OFF OFF 19200

* Setting 1200 baud rate 1s optional  For details, contact YASKAWA representative

(4) Parameter Mode Setting
Table 5 10 Parameter Mode Seting

18W-1 18SW-2 Mode
ON ON ASCII (7 bits)
ON OFF RTU (8 hits)
OFF OCN Not used
OFF OFF Test (Self-diagnosis)

24

Note

1 For setting parameter conditions, remove the front switch cover

2 Each 1SW-8 to 1SW-3 has significance (2")
The sum of each significance of the switch when being off 1s an address number

3 For address number, 1 to 63 can be set However, do not set the same number for two slaves or more
4 After changing setting switches, depress the reset switch, except in the case of setting baud rate
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6. COMMUNICATION PROTOCOL

Communication between the master and slave units 1s controlled by programs held in the mas-
ter umt In all cases, the master unit initiates data transmission and a slave unit will respond to
it When master unit begins data transmisston, 1t sends a set of data (query message) to a
slave unit In a fixed sequence Upon receving the query message, the slave unit decodes 1it,
takes the necessary action and then returns data (response message) to the master unit

6.1 MESSAGE FORMAT

The message consists of four parts slave address, function code, data, and error check code,
which are always transmitted in this sequence Fig 6 1 shows the format of the message

SLAVE ADDRESS

FUNCTION CODE

DATA

ERROR CHECK

Fig 61 Format of Message

(1) Slave Address

This 1s a number In a range of 1 to 247 (1 to 63 for R84H-M ,GL20 slave units) which I1s preset
for every slave unit The master unit communicates with only one slave umt at a time
Although all connected slave units receive the query message sent from the master unit, only
the slave unit having the slave address coinciding with the query message accepts the mes-
sage

NOTE

1 The slave address “0” can be used with some function codes (see Table 6 1) so
that all slave units accept the query message regardless of their preset address-
es In this case, no slave units return a response message to the master unit
after execution

2 The range of address numbers depends on the type of slave unit  It1s 1 to 247
for GL60S and U84, and 1 to 63 for R84H-M and GL20
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6.1 MESSAGE FORMAT (Cont'd) ‘

Table 6 1 Function Codes

Maximum Number of Data Maximum Number of Data
Function Function In a Message tn a Scan
Code - GL60S, us4
{Hexadecimal) ua4, R84H-M | GL20 o R84H-M | GL20 GL60S
ua4s
Ug4s
M Reading out coif state 2000(976} 256 256 64 32 32 2000
2n Reading out input relay state 2000{976) 256 256 64 32 32 2000
3u Reading cut hotding register contents 125(61) 125(61) 125(61) 32 16 16 125
4 Reading out mput register conterts 125(61) a2 32 a2 16 16 125
54" Changing state of single coil 1 1 1 1(in 2scans) | 1(in 2scans) | 1(in 2scans] | 1{in 2scans)
6" Writing 1n single holding register 1 1 1 1 1 1 1
T Reading out paticular coil state 8 8 8 8 8 8 8
8y Loopback test - - - - - - —
Fu™ Changing multi-coil states 800 — 64{In 2scans) - — 800
10" Writing in muth-holding registers 100(59}) - — 32 — 100

* Slave address 0" can be specified
Note
1 All functions above can be executed even if a memory protect switch of slave unit 1s ON
2 Function codes Fy and 10y cannot be applied to R84H-M and 684H
3 Numbers in [ ) mdicate those for ASCHl mode
(2) Function Code
The master unit specifies function to be executed to a slave unit using function code Table

6 1 summanzes the function cedes

(3) Data

After sething the function, the master unit sends the data needed to execute the function to the
slave unit Data depends on the function  For detall, refer to the description of the message
format given for each function

Note that the coll, input relay, input register, and holding regsster are identified by rela-
tive numbers relating to their reference numbers  The value of the last four digits (minus 1) of
the reference number 15 used for GL60S and U84, and of the last three digits (minus 1) of the
reference number I1s used for R84H-M and GL20 (see Table 6 2)

Table 6.2 Reference Number and Relative Number

Reference Number Relative Number
Elements
GL60S, Us4 | RB4H-M, GL20 GLB0S, Us4 R84H-M, GL20
Cail DX XXX OX XX XXX X1 XX XA
Input Relay IX XXX TXXX 1 XX X X-10001 X X X-1001
Input Register IXXKX IXAX 3XX X X-30001 AX X X-3001
Holding Register 4X XXX 4X XX 4 X X X X-40001 4 X X °X-4001

Note Relative numbers are used In messages
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(4) Error Check Code

The message ends with data for detecting errors (wrong bits) in the contents of the message
which may possibly occur during transmission The MEMOBUS system employs different
methods of error detection, CRC-16 (Cyclhic Redundancy Check) and LRC (Longitudinal Redun-
dancy Check), depending on whether in RTU and ASCHi modes Refer to Sections 7 11 and 8 4
for details

6.2 COMMUNICATION MODES

There are two modes of communication between the master and slave units RTU (Remote Ter-
mimal Unit) and ASCIl modes The communication mode 1s defined by the number of data bits,
7 or 8, when setting the communication parameters The capability {speed) of the master unit
ts the major factor in selecting a mode RTU mode s selected when the data processing
speed of the master unit 1Is comparatively fast and ASCIlI mode in other cases

In both modes, the communication procedures are the same  In ASCIl mode, marks are
needed to indicate the beginning and end of a message, each 8 bit data of RTU mode 15 di-
vided into two ASCII characters of 7 bits before transmission, and the method of error detection
vanes from that used in RTU mode Table 6 3 summarnzes the differences between the two
modes

Table 6 3 Differences between RTU and ASCll Modes

Item RTU Mode ASCIl Mode
Number of Data Bits 8 (binary) 7 (ASCIH)
Message Start Mark Unnecessary (colon)
Message End Mark Unnecessary CR/LF (carriage return/line feed)
Message Length N 2N+ 1
Data Time Interval 24 bits’ ime cr less 1s or less
Error Detection CRC-16 LRC

Note With UB4, the data ttme interval 15 less than 1 second, even in RTU mode

NOTE

In the query message of the master unit, the time interval between adjacent data
should not exceed the data time interval specified above If the mnterval 1s too
large, the slave unit regards that transmission as having ended and ignores the
message because the format 1s wrong
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6.3 SLAVE UNIT RESPONSE

Receiving a query massage from the master unit, the slave unit examines 1t and, when vahd,
moves the query message from the receive buffer to the execution buffer If invalid, the slave
unit ignores the message and takes no action Processing I1s done in interrupt mode up to that
time

At the end of that scan, the query message 1s decoded and executed Then the slave
unit prepares a response message and moves it to the transmit buffer  If the query message 15
defective (for example, an illegal function code 15 referred to), the slave unit does not execute
it, but rather creates a message dentifying the defect and enters 1t in the transmit buffer

When the response message Is prepared in the transmit buffer, the slave unit calls for in-
terrupt and sends the message to the master unit

(1) Normal Response
With the functions of changing the state of a coll and writing In a holding register and loopback,
the slave unit responds with the same message as the query message

With the functions of changing mult-coil states and wnting in multi-holding registers, the
stave unit returns part of the multi-query message (slave address, function code, starting num-
ber, and the number of coils or holding registers) as the response message

In the response message of the reading-out functions, the slave address and function
code are the same as in the query message and the data read out is appended

(2) Response to Defective Message
If the query message s defecive (except in the case of transmission error}, the slave unit takes
no action and returns the response message shown in Fig 6 2

The master unit can determine whether or not the query message it has sent has been
executed, by examining the funchon code involved In the response message If it detects an
error, It should further examine the error code that follows the function code (see Table 6 4)

SLAVE ADDRESS

1 FUNCTION CODE FUNCTION CODE +80H
ANY ONE OF 1 2 3 AND 11y

ERRCR CODE

ERROR CHECK

Fig 6 2 Response to a Wrong Query Message

Table 6 4 Error Codes

ggg; Meaning

1 Invahd function code

2 Coll/input relay/register number wrong (out of range)

3 Number of elements of colls/input refays/registers wrong (out of range)
174" CRC-16 or LRC error

* Applicable only to U84 and GLE0S
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(3) No Response

In the cases noted below, the slave unit ignores the query message and does not respond

When the slave address 1s “0” with a writing function, all slave units execute the query message

but do not respond

* A transmission error (overrun, framing, parity, CRC-186, or LRC) 1s found in the query message
In case of CRC-16 or LRC error with U84, the response shown in Fig 6 2 will be made

* The slave address given in the query message differs from the address assigned to the slave
unit

* The time interval between adjacent data n the query message 15 too long 24 bits’ time (1
second or more with GL60S and U84) in RTU mode, and 1 second or more in ASC!l mode

NOTE

A time should be prepared to monitor responses In the master unit and retransmit
the same query message if no response Is received within a certain time The
time hmit should normally be 3 to 5 seconds

6.4 REQUIRED TIME FOR SIGNAL TRANSMISSION

Required time for a signal transmission in the MEMOBUS system can be calculated from the
following seven related ttmes If more than one slave is connected to the same port on the
master, calculate the required time for a signal transmission for each slave and add the results

(1) Query Message Transmission Processing Time by Master

This ttme interval comprises the time during which the master constructs a query message and
then prepares it at a communication port  In case of a U84 master and a 584 master, the time
Interval depends on the scan time of each master

* U84 master 1-2 scan times
* 584 master 2-3 scan times

(2) Delay Time of Modem (Master Side)
This tme interval comprises the time from the modem receiving RTS from the master to the

time when the modem sends CTS to the master With a J478 ((J1078), (J2078)] modem the
delay time s up to 5 ms

(3) Query Message Transmission Time
To calculate the time, use the equation below Number of bits per character 15 the sum of the
number of data bits (7 or 8 bits), start bits (1 bit), stop bits (1 or 2 bits), and parity bits (0 or 1 bit)
Transmission time=

Number of characters of % Number of bits X 1000

guery message per character

Baud rate

(ms)

(4) Slave Processing Time

This time interval comprises the time from a slave recelving processing a query message sent
from the master to the time when the slave prepares a response message to the master at
MEMOBUS port

This time depends on the scan time of the slave and on assigned numbers {number of
colls, Input relays, input registers, and holding registers) in a query message

29
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6.4 REQUIRED TIME FOR SIGNAL TRANSMISSION (Contd)

Divide a specified number in a query message by a maximum number which can be pro-
cessed within one scan as shown 1n Table 61  Decimal numbers should be converted to the
next whole number

For exampie, reading out 100 holding registers for U84 slave 1s as follows

i

* Processing ime=100/32=23 125—+4 scan time

{5) Delay Time of Modem (Slave Side)

This ttme interval consists of the time from the modem receiving RTS from a slave to the time
when the modem returns CTS to the slave  In the case of J478 [((J1078) , (J2078)] modem
the delay time 1s up t0 5 ms

(6) Response Message Transmission Time
The following equation, which 1s the same as that of the calculation of query message transmis-

sion time, should be used

Transmission time=

ber of bits
Number of characters of % Number X 1000
query message per character (ms)
Braud rate

(7) Response Message Processing Time by Master
This 1s the time required to process a response message from a slave by the master In case
of U84 master, the time depends on the scan time of each master

+ U84 master 1-2 scan limes
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The data length and contents vary with the function

7. MESSAGE FORMAT (RTU MODE)

fn RTU mode, the message format should be as shown in Fig 71

sponse messages are described below according to the functions
message lengths of the functions

8 BITS

SLAVE ADDRESS

FUNCYICN CORE

i¢
7

- DATA

CRC 16 (HIGH ORDER]

CRC-16 {LOW ORDER)

oS
N

} ERROR CHECK

DEPENDING ON FUNCTION

Fig 71 Message Format in RTU Mode

The formats of the query and re-

Table 71 summarizes the

Table 7.1 Message Lengths in RTU Mode
Function Query Message Response Message
Code Function Mirmum Maximum Minimaum Maximum
poe GLOO0S| poan M| G20 | 695 | ngan M| G20 |OEE%% agen ) G20 [©5%% Raan | aLeo
U4 uss ug4 ug4
1u Reading out coll state ] a B 8 a B 6 [ 6 255 37 37
24 Reading out Input relay state 8 8 8 8 8 8 6 6 6 256 | 37 37
3u Reading out holding register contents 8 8 8 8 3 B8 7 7 7 255 | 255 | 255
4y Reading out (nput register contents 8 8 8 8 ) 8 7 7 7 255 | 69 69
B Changing state of single coil 8 8 8 8 8 8 8 8 8 8 8 8
[: ¥ Writing n single holding register 8 8 8 8 8 8 8 8 B 8 8 8
Tn Reading out paticular coll state 4 4 4 4 4 4 5 5 5 5 5 5
84 Loopback test B8 8 8 8 8 8 8 8 8 8 B8 8
Fu Changing multi-call state 10 — — 109 - — 8 — - 8 - -
104 Writing in multi-holding register 11 — — 209 — — 8 — — 8 — -

7.1 READING OUT COIL STATES [01,)

)

Function

The states of colls whose numbers are continuous will be read out when the number of colls
and the starting number are designated

The data includes the states of eight coils, arranged n the order of the coill numbers, in

the response message

number

LSB of the data indicates the state of the caill having the smallest

When the number of coils I1s a multiple of eight, MSB of the last data represents the state

of the last coil

Otherwise, the redandunt bits {MSBs} of the last data are all 0's
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7.1 READING OUT COIL STATES [(01,)

(Cont'd)

(2) The following shows examples where the states of a total of 37 (2545) colls among coils 20
(144) to 56 from slave 2

« Query Message

» Response Message

LsB

(Normal)
SLAVE ADDRESS | 0 24
FUNGCTION GGDE | 0 1w
ND
OF DATA ITEMS | 0 5H
FIRST 6 GOIL
STATE CDw
NEST 8-COIL
TATE 6B
NEST 8-COIL
STATE Biw
NEST 8-COIL
STATE 0Ex
NEST 8-COWL
STATE 1Bw
aehel 044
CRC-16
Ic')%gsn FFu

SLAVE ADDRESS | 0 24
FUNCTION CCDE| 0 14
Bt 00w
O
iLART'”G roen )FIRST COIL NO —1
Gadenl 130
HIGH
orber] O 0 | | 114 2000 (U8
QUANTITY T } 1 to 256 (GL20 R84H-M)
GROen| 251
BKOEs| 0 Cw
CRC-16
508n| 27
Note
1 The following shows arrangement and indecations of the data
items
MSB
FIRST 8-CCIL -

SPECIFIED DATA

\

M. SHOWS FIRST

b
T

3
t

COIL STATE

1
C 0

LAST 8-COIL STATE

ON
OFF

2 With RB4H-M and 684H, states of the cutput coils (0001-0256)
and internal coils (0257-0512) cannot be read out using a singie

message

ber of coils must not be greater than 55
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If the starting number 15 200 for example the num-

15 auh

* Response Message

{Abnormal)
SLAVE ADDRESS | 0 2w
FUNCTION COBE| 8 1w
ERROR CODE 0Zu
SLGDHER 31w
CRC-16
530enl 9 1w

*N shows the number of mput relays [227] 1s

N+7

the largest integer that does not exceed ——




7.2 READING OUT INPUT RELAY STATES (02,)

(1) Function
The states of input relays whose numbers are continuos will be read out when the number of
input relays and the starting number are designated

The data includes the states of eight input relays, arranged in the order of the input relay
numbers, in the response message LSB of the data indicates the state of the input relay hav-
ing the smallest number

When the number of input relays 1s a multiple of eight, MSB of the |ast data represents
the state of the last input relay Othewise, the redandunt bits {MSBs) of the iast data are all 0's

(2) The following shows examples where the states of a total of 22 input relays among 10197 to
10218 (1197 to 1218) are read out from slave 2 (197=C5,,, 22=16,)

* Query Message * Response Message - response Message
{Normal) (Abnormal)

SLAVE ADDRESS | 0 24 SLAVE ADDRESS | 0 2 SLAVE ADDRESS | ¢ 2w
FUNCTION GODE | 0 2 FUNCTION CODE | 0 2 o + ERRETION 4 5y

He NO_ OF Nt 7.
STARTING |0RbEe| 0 O } FIRST RELAY NO —1 DATA ITEMS 03w ‘ [ 3 ERROR GODE 03+
NO —10001 {1001 8-INP

SRpen| €44 10001 10013 RECAY STaTe | ACH BRtte] FOm

CRC-16

wan | 50 NEXT 8-INPUT DB w wow | At

QUANTHY QRLER } 1 to 2000 (U84) RELAY STATE OADER
> NEXT §-INPUT
el 16 L to 256 (GL.20 RB4H M) RELAY STATE 354
HIGH 4 B g Aktel 224 +7
CRC-16 f:;“ : CRC-16 o:;ep *N shows the number of inpul relays [NT] 1s
oroer| O AW oroer| B B 1 the targest (nteger that does not exceed “a-
Note The following shows arrangement and indicabions of the data
items
MSB LSB
FIAST 8 INPUT N
RELAY STATE | SHOWS FIRST
INPUT RELAY STATE
1 ON
+ 0 OFF

LAST B-INPUT —|
RELAY STATE
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7.3 READING OUT CONTENTS OF HOLDING REGISTERS [03,,)

(1} Function
The contents of holding registers whose numbers are continuous will be read out when the
number of holding registers and the starting number are designated

The contents of the holding registers are entered in the response message as data, di-
vided Into two parts the high order eight bits and the low order 8 bats, arranged in the order of
the register numbers

(2) The following shows examples where the content of total 3 holding registers among 40108
to 40110 {4108 to 4110} are read out {108=6C4)

* Query Message + Response Message » Response Message
{Normal) {Abnormal)
SLAVE ADDRESS | 0 Zn SLAVE ADDRESS | 0 2 SLAVE ADDRESS | 0 2«
FUNCTION CODE | © 3 » FUNCTION GODE! 0 3x e+ BARGTION 1 g3y
No NG OF HOLDING
G
sTARTING Hen 00w E'Eé’fs?&f'fﬁasn OF paTa TEMS | 0 6% | |REGISrERSX2 ERROR CODE D3
14}
el 8Bu | | —s0001 4001 FESE NG (ot 0 2w dfe| F 1w
REGISTER_ [, ow CRC 16
Bkal 00w CONTENTS |baben| 2 B oroer| 3 1w
QUANTITY i 110125 NEXT
tolen| 030 | f HOLDING Bltal 00w
REGISTER
Bitn) 7 44 CONTENTS |6Rbes| 0 0
A e NEXT gl 00w
ORDER HOLDING  |ORDER
REGISTER | —
GONTENTS [oRben| 6 3w
Srbea| 501
CRC-16
Gaten| 4 8w

Note The following shows arrangement
and indications of the data tems

MSB LSB

FIRST HOLDING REGISTER
HIGH ORDER & BIT
FIRST HOLDING REGISTER
LOW ORDER & BIT

3
t
3
t

LAST HOLDING REGISTER
HIGH ORDER 8-BIT

LAST HOLDING REGISTER
{ LOW ORDER §&-BIT
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7.4 READING OUT CONTENTS OF INPUT REGISTERS [(04,,)

(1) Function
The contents of input registers whose numbers are continuous will be read out when the num-
ber of input regssters and the starting number are designated

The contents of the input registers are entered in the response message as data, divided
Into two parts the high order eight bits and the low order eight bits, arranged in the order of
the register numbers

(2) The following shows examples where the content of input register 30009 (3009) are read out
from slave 21 (15,

* Query Message * Response Message * Response Message
(Normal) {Abnormal)

SLAVE ADDRESS | | 6« SLAVE ADDRESS | 154 SLAVE ADDRESS | 15«
FUNCTION CODE | 0 4 1 FUNCTIGN GODE| 0 44 0t GARETON 18 4

‘ FIRST INPYT NG NO OF INPUT
STARTING |oroen| 0 Om } REGISTER NO oF oaTaITEmMs | 9 24 || REGISTERSX? ERROR CODE 03w
NO Z

ol 08w 30001 (3001) NPUT el 05 A EY

REGISTER CRC-16

s } 1 0 125 (US4 CONTNTES |58%a| 3 9 50%e| 05H
QUANTITY

wor | 01 | | 11032(GE20 Reti- o | A

CRC 16
S8t B 3w Efben| 71w
CRC-16
693“ 1CH

Note The following shows arrangement and indications of the data
items

MSB LSB
FIRST iNPUT REGISTER
HIGH ORDER 8-8IT

FIRST INPUT REGISTER
LOW QRDER 8 BIT

LAST INPUT REGISTER
HIGH ORDER 8 BIT
LAST iNPUT REGISTER
LOW ORDER 8 BIT
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7.5 CHANGING STATE OF SINGLE COIL (05,)

(1} Function
A designated coll wiil be put into a designated state (ON or OFF)

(2) The following shows examples where the states of col 00173 (9173) are changed from

slave 3 (173=AD y)

* Query Message

SLAVE ADDRESS | 0 3w
FUNCTION CODE| O 5w
Seten] O 0K
COIL NG
E8le| ACH
spEGIFED |orota| T A
STATE
SRl 00w
Ukslal 4D
CRC-16
53%ea| F 9n
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* Response Message
{Normal)

SLAVE ADDRESS | 0 3w

FUNCTION GGDE | 0 54

HIGH 0 0

CRDER H
} COIL NO —1 COIL NO } COIL NO —1
LOW
cnroeal ACH

HIGH
FFOO' ON speciFep [onber| FFu
STATE

0000 OFF

FFOOU' ON
000¢ OFF

CHE IR

L

o

HIGH

croer| 4 D#

CRC-16

LO!
530en] F OH

Note

1 When ‘0 s set slave address, all slave execute this command
However, any slave will not send response message back after
execution Therefore, master should read out coll state again to
check before the execution

2 Normally use coil to be changed 1n DISABLE The command
can be executed even in ENABLE however coil states will be
renewed with internal logec reading results

- Response Message

(Abnormat)
SLAVE ADDRESS | 0 3
s e ERNGTION 1 g 5
ERRCR CCDE 03x
dantal A 3w
CRC 16
58%a| 5 1w




7.6 WRITING IN SINGLE HOLDING REGISTER (06,,)

(1) Funchon
Designated data will be writen into a designated holding register

(2) The following shows examples of write-in to holding register 40136 (4136) of slave 5

* Query Message * Response Message * Response Message
{Normal) (Abnormati)
SLAVE ADDRESS | 0 5+ SLAVE ADDRESS | 054 SLAVE ADDRESS | 0 5 n
FUNGTION CODE| 0 6 FUNCTION CODE| 0 6 & gon+ SPNGTION | 5 4,

HEGranG, |3k 004 } HOLDING REGISTER NO  |HOLDING |BRStal 00w |\ o) ning pegisTeER no | ERRORCODE | € 3w
— 40001 {4001} REGISTER [ o, — 40001 (4001) mes | 4 3
ORDER H

baten| 8 7 NO croer| 8 TH
e AQw

CRC 16

WRITE-IN  [Orben| 0 34 WRITE-IN  |8KEte| 0 3=

} ANY DESIRED DATA } ANY DESIRED DATA

DATA
188 9Ew DATA S3lks| 9 Ew
Sktie| B9 SRbin B 9w
CRC-16 CRC-16

&0n) 3 F o bAben| 3Fn

Note

1 The following shows arrangement and mdications of the data

items
MSB LSB
WRITE-IN DATA

HIGH ORDER 8-BIT

WRITE-IN DATA
LOW ORDER §-BIT |

2 When 0”15 set to slave address, all staves execute this com-
mand However any slave will not send response message
back after execution Therefore master should read out coil
state again to check before the execution

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7.7 READING OUT STATES OF PARTICULAR COILS [07,,]

(1) Function
The states of eight fixed coils wil! be read  The colls are 00001 to 00008 when the slave unit 1s

U84, and 0257 to 0264 when the slave unit 15 GL20 or R84H-M

LSB of the data of the response message indicates the state of coll 00001 (0257) and
MSB the state of coill 00008 {0264)

(2) The following shows examples of read-out of specified colls of slave 1

* Query Message » Response Message * Response Message
(Normai) {Abnormal)
SLAVE ADDRESS | 0 1w SLAVE ADDRESS | 0 1+ SLAVE ADDRESS | 0 14
FUNCTION CODE| 0 7% FUNGTION CODE| 0 7« gt DRNCTION .| g 7
Blal 4 1 P e 60w ERRORCODE | © 34
CRC 16
SRbea; E 21 SRt k3w Gita| 03w
CRC-16 CRC 16
530r| DD 530en) F 1

Note The following shows arrangement and ind:cations of the data
tems

MSB LSB

- P
L T
Lo

T T"— STATE COLL 00001 (0257)

STATE CF COlL 0008 (0264)
1 ON
33 OFF

7.8 LOOPBACK TEST (08,)

{1) Function
The query message will be returned directly as the response message This function permuts
checking communication between the master and slave units

(2) The following shows examples of loopback test with slave 2

* Query Message » Response Message - Response Message
{Normal) (Abnormal)
SLAVE ADDRESS | 0 2w SLAVE ADDRESS | 0 2 SLAVE ADDRESS | G 2w
FUNGTION GODE | 0 8« FUNCTION CODE| 0 8w B+ CENCTION | g 5.y
HeH L 00w HeH L 00w ERROA CODE 01w
TEST CODE } SET TEST CODE TO 00 TEST CODE ; SET TEST CODE TO 00
53%al 008 688ea| 00w B8] 77w
ORDER| QRDER QROER
s CRC 16
acnl Asw eal ASH Ll COu
DATA } ANY DESIRED DATA DATA } ANY DESIRED DATA
63‘6’5»: 37w b‘.{}?;n 37H
Betkn| DAH S| D AN
CRC 16 (RC 16
HAea] BT b3oen| BEW

Note Set test code to 00

38
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7.9 CHANGING STATES OF MULTI-COILS (ONLY FOR U84 SLAVE) [(OF,)

(1) Function
When the number of cotls and the starting number are designated, the states of the coils will be
changed to (ON or OFF), even when they are disabled

The data includes the new states, ON and/or OFF, of eight ¢olls arranged In the order of
their numbers  LSB of the data indicates the state of the coil having the smallest number

When the number of coils 1s a multiple of eight, MSB of the last data represents the state
of the last coll  Otherwise, the slave unit ignores the redandunt bits (MSBs) of the last data

If the slave address 1s “0” in the query message, all slave units execute this function but
none of them return response messages The master unit should therefore read out the state
of the colls afterward to make sure that the function has been actually executed

(2) The following shows examples where the states of total 10 coils among coil 00020 to 00029
of siave 1 are changed (20=14,, 10=Ay)

* Query Message * Response Message - Response Message
(Normal) {(Abnormal}

SLAVE ADDRESS | 0 1w SLAVE ADDRESS | 0 1w SLAVE ADDRESS | 0 1«
FUNCTION COBE | 0 F FUNCTION CODE | 0 F u b4 EINGTION | 5
STARTING |8%BEs] 0 0 T petel 00w ERROR CODE 02
NO G } FIRST RELAY NO —1 ffc‘,“‘ ING

bober| 13w omal 13w B%ks| C S

CRC-16

NO 83kl 00 NO Hiita| 00 x BBt F L
OF ColLs | } 110 800 (UB4) OF CoLS [

oaben| O AW 9P| O Aw
NO OF N+7Ts o
DATE ITEMS 02w } [ 8 CRC-18 Bter 2 4w
FIRST & COIL 00 ow | oo
SPECIFIED DDATA " GROER

NEXT 6 COIL o
SPECIFIED DpATA| @ 0¥

HIGH
oRpes| E 7 H

CRC 16— # N shows the number of Inpyt relays E-Nai] 1s the largest inte-
oaoen| 9 BH ger that does not exgeed -N%
Note
1 The following shows arrangement and indications of the data
items
MSB LSR
FIRST & COIL -

.
SPECIFIED DDATA S~ SPECIFY THE FIRST COIL STATUS

1 ON
T T 0 ork

LAST & COIL SPECIFIED |
DATA

2 When 0"1s set to slave or address, all slaves execute this com-
mand  However any slave will not send response message
back after execution Therefore master should read out coll
state again to check before the execution (Coil should be in
DESABLE  Otherwise the execution cannct be checked )
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7.10 WRITING IN HOLDING REGISTERS (ONLY FOR U84 SLAVE) (10,,]

(1) Function
When the number of holding registers and the starting number are designated, given data will

be written into them

Write data should be entered in the query in the order of holding register numbers, with

the high order 8 bits followed by the low order 8 bits

If the slave address i1s “0” in the query message, all slave units execute this function but
The master unit should therefore read out the con-
tents of the holding registers afterward to make sure that the function has been actually ex-

none of them return response messages

ecuted

{(2) The following shows examples of write-in to a total of 2 registers of holding registers 40135

to 40137 (4136 to 4137) of slave 1 (136=88y)

* Query Message

SLAVE ADDRESS

FUNCTION CODE

STARTING
NO

HIGH
QORDEA|

580en

01s

10n

00n FIRST HOLDING
REGISTER NO

87w —40001(4001)

QUANTITY

HIGH
OADER

LOW
ORDER

D0m }l~100(U84)
02n

NG 04w
QF DATE ITEMS NO X2
DATETO |38kl 0 0w
FIRST
ReGisTER |59 o A
DATE TO HigH 01w
Nt ORDER
REGISTER bﬂn‘gﬂ 02H
Onben| 1A
CRC-16
530er| 7 AH
Note

HOLDING REGISTER

+ Response Message

(Normal)

SLAVE ADDRESS

01w

FUNCTION CODE

10H

oz
{n]
o
mT
o

STARTING

00w

NO

or
g
=23
o

8 7H

21
4]

BT

=

00H

QUANTITY

on
8%
2
)

02x

oz
(]
=)
m3
7

Flx

CRC 16

aw
QRDER

Eln

1 The following shows arrangement and indications of the data

tems

MSB

LSB

HIGH-ORDER 8 BITS TO
FIRST REGISTER

LOW ORDER B BITS TG
FIRST REGISTER

H!GH ORDER B BITS TO
LAST REGISTER

LOW CRDER 8 BITS TO
LAST REGISTER

2 When “0 15 set to any slave or address, all slaves execute this

command
back after execution

state again to check before execution

40

However, no slave will send a response message
Therefore master should read out coll

* Response Message

(Abnormal)
SLAVE ADDRESS 01ln

FUNCTION
06 +~nE 90H
ERRQR CCDE O 2w
Ja| CDw

CRC-16

§RBen| C 1
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7.11 CALCULATING CRC-16 CODE

The CRC-16 code 1s calculated as the remainder (16 bits) when ail 8-bit data, from the slave
address to the last data of the message, are joined In series as shown n Fig 7 2 and the result-
Ing number s divided by the 17-bit number, 1 1000 0000 0000 0101

(1}

8BITS

= { This becomes the MSB
M5B LSB ==—n calculation of the
CRC-16 code
l - SLAVE ADDRESS —l
MSB LSB

I:’.i— FUNCTION CODE
MSB LSB
i FIRST DATA

—-— e
MSB LSRE
L LAST DATA

Fig 7 2 Calculating the CRC-16 Code

NOTE

T Inibalze the remainder to-1 (all 16 bits to I's} in the MEMOBUS system, unlike
ordinary initialization to 0

2 The LSB of the slave address becomes the MSB of long divided and the MSB
of the last data becomes LSB

3 Even for the response message of a stave unit, calculate the CRC-16 code and
compare it with that of the resp'onse message

How to calculate CRC-16 Code

Perform the following procedures

(a)

fmtiahize all the 16 bits of the remamnder to 1's
Exclusive OR (EX OR) the slave address and the remainder
Shift the result one bit to the night until “1” 1s moved out

Exclusive OR the result with the ieast significant 16 bits (1000 0000 0000 0101) of the con-
stant divider

Shift the result eight bits to the night and, If “1” is moved out, finally, perform EX OR opera-
tion for the result with the constant used in Step{d] Then perform EX OR operation for re-
sult with the next 8 its (function code)

Repeat the above steps until the last data 1s reached

Place the high-order 8 bits {actually low order) of the 16-bit result then the low-order 8 bits
(actually high order) in the last part of the query message
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7.11 CALCULATING CRC-16 CODE (Cont'd)

(2) Sample Program of CRC-16 Code Calculation

10 XMT()=& H2 XMT{2)=& H7 N=2 « Message data

20 GOSUB *CRC16 « To CRC-16 calculation routine

30

40

50

100 #*CRC16 « CRC-16 calculation started

110 CRCTMP=&HFFFF * Inthal set

120 FOR1=1TON « N No of data tems excluding CRC-16
130 CRCTMP=CRCTMP XOR XMT{1)

140 FOR J=1TO8 « No of shifts

150 CT=CRCTMP AND & HI « Check for bits moved-out after shift
160 IF CRCTMP< THEN CH=1ELSE + CH=1 All bits are 1

CH=0 GOTO 180
170  CRCTMP=CRCTMP AND & H7FFF
180 CRCTMP=CRCTMP ¥2 « Right 1-bit shift
190 IF CH=1 THEN CRCTMP=CRCTMP
OR & H4000
200 IF CT=1 THEN CRCTMP=CRCTMP - When moved-out bit 1s 1
XOR & HAO001
210 NEXT]J 1
220 1F CRCTMP<0 THEN CL.=1 CRCTMP
=CRCTMP AND & H7FFF ELSE CL=0
230 Cl = CRCTMP AND &HFF C2 =
{(CRCTMP AND & H7F00) ¥ 256
240 IF CL=1 THEN C2=C2 OR & H8&0

250 XMT (N+1) =C1 XMT (N+2) =C2 - Decimal (CRC-16)} C1 1n high order, C2 n
low order

260 XMT $ (N+1) =HEX $ (XMT (N+1)) -When converted to hexadecimal (figh
order)

970 XMT $ (N+2) =HEX $ (XMT (N+2)) -When converted to hexadecimal (low
order)

280 RETURN

42
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For Fig 7 3, CRC-16 calculation process 1s shown in Fig 7 4 and the calculated resuit in

Fig 75

o000 0010 SLAVE ADDRESS (2)

o000 0111 FUNCTION CQODE (7}

{READING OUT PARTICULAR COIL STATE)}

Fig 73 Message Example

CRCTMP FLAG
1111 1101 1ti1aortti INITIAL SET
DEVICE ADDRESS
1111 111t 11311 1161 RESULT OF EX CR
0111 1111 111t 11160 1 SHIFT 1

1010 0Q00 0000 0001

1101 311t1 1111 1111 RESULT OF EX CR

0110 1111 111t 1111 1 SHIFT 2

1100 1111 3111 11190 RESULT OF EX OR
¢110 0111 1111 11t 0 SHIFT 3
0011 0011 111) Y111 1 SHIFT 4

1¢01 001t 1111 1110 RESULT OF EX OR
0100 1001 1111 13111 0 SHIFT 5
00to 8100 1111 1111 1 SHIFT &

L1000 6100 $111 1110 RESULT OF EX DR
0100 0010 6111 1L2rl1 0 SHIFT 7
oplo ¢00i o006l11r 1111 1 SHIFT 8

1000 G000l 001 1110 RESULT OF EX OR

FuNGTION CoDE

tred¢oe Goo1 9011 1001 RESULT OF EX OR

0100 0000 1001 1t00 1 SHIFT 1

11190 008¢ 1601 1101 RESULT OF EX OR

0111 0O0ODO 0100 1110 1 SHIFT 2

L1061 00o0e 0100 1111 RESULT OF EX OR

c11¢ 1000 00O D111 1 SHIFT 3

1100 1900 0010 011C RESULT OF EX OR
0110 D100 0001 0011 0 SHIFT 4
0011 001¢ 0000 1001 1 SHIFT 5

1601 ¢010 0000 1000 RESULT OF EX OR
0100 100 000@ 0100 0 SHIFT 6
0010 0100 1000 0010 o SHIFT 7
0001 0010 ©100 D0D1 o SHIFT 8
12 41
CRC-16 CRC-16

(LOW ORDER}  (HIGH ORDER)

0000 000
pgoe o1
g1o00 0001
0go01 0010

SLAVE ADDRESS
FUNGTION CODE
CRC-16 (HIGH GRDER)
CRC-16 (LOW CRDER)

Note Proper care should be taken for making high
order and tow order of CRC-16

Fig 7.5 Calculated Resuit of CRC-16 Code

Fig 74 CRC-16 Code Calculating Process
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8. MESSAGE FORMAT (ASCIlI MODE)

Regardless of the ASCH and RTU modes, the message 18 configured 1n order of the slave
address, function code, data, and error check code The differences are as follows In ASCH
mode, marks, respectively, indicating the start and end of a message are needed 8-bit data s
divided into two ASCIt characters (7 bits each) and transmitted  An error check is performed
by LRC Fig 81 shows the message format of ASCIi mode

7RITS
(ASCil CODE)

START MARK QOF MESSAGE

SLAVE ADDRESS
(HIGH ORDER]
SLAVE ADDRESS
{(LOW ORDER)
FUNGTION CODE
(HIGH ORDER}
FUNGTION GODE
(LOW ORDER)

:l;‘. DATA +~ }DEPENDING ON FUNCTIONS
LRC {HIGH ORDER)
ERROR CHECK
LRC (LOW ORDER)
CR
END MARK OF MESSAGE
LF

Note The meanings of high and low orders are not the
same as those in the description of RTU mode

The tugh-and low-order parts are respectively 7-bit ASCIl
codes converted from the mgh-and low-order 4 bits of the 8-
bit data in RTU mode

Fig 81 Message Format of ASCll Mode

The data length and contents depend on the function as in the RTU mode Table 81 shows
the message lengths of the Functions

Table 8 1 Message Lengths in ASCIlI Mode

Function Instruction Message Response Message
Code Function Minmum Maximurmn Minimum Maxsmum
(Hexadecma) GLEOS GLE0S GLE0S GL60S
ugd RB4H M| GL20 U84 R84H M G120 us4 R84H M| GLZ0 UB4 R84H M| GL2O
LM Reading out coll state 17 17 17 17 17 17 i3 13 13 | 265 | 75 75
2n Reading out input relay state 17 17 17 17 17 17 13 13 13 255 | 75 75
3u Reading out holding regsster contents 17 17 17 17 17 17 15 15 15 255 | 255 | 255
dy Reading out input register contents 17 17 17 17 17 17 15 15 15 2565 | 139 | 139
Sy Changing state of single coil 17 17 17 17 17 17 17 17 17 17 17 17
;Y Writing in single holding regsster 37 17 t7 17 17 17 17 17 17 17 17 17
Tn Reading out paticular coll state 9 9 9 9 9 9 11 11 11 1 11 11
Bu Loopback test 17 17 17 17 17 17 17 17 17 17 17 17
Fr Changing multi-coii state 21 — — | 219 | — — 17 — — 17 — —
104 Writing in muit-holding register 23 — — 255 — — 17 — — 17 — -
Note Each value given above 15 the number of 7-bit ASCIl characters from ' at the top of LF at end, of 2 message The

message jength 1s longer in ASCIl mode {double or more) than in RTU mode ‘Therefore care should be taken to prevent
excessive capacity from overflowing the master unit receive buifer
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8.1 SENDING QUERY MESSAGE

(1) Prepare a query message just as in RTU mode

ate to the function code It 1s not necessary to calculate the CRC-16 code

(2) Calculate the LRC code

Refer to Section 7 4

(3) Convert the data (8 bits) to two ASCII characters (7 bits}
address to LRC at the end, into the high order 4 bits and the iow order 4 bits  Then convert
each into an ASCI| character and arrange in the order of high order, then low order (Fig 8 2)

(4) Place “

{low order) and send the result {from “ “to “LF” ) to the slave unit in that order

Fig 82 Sample Binary-to-ASCil Conversion

8 BITS (BINARY)

7 BITS {ASCII)

L 011
S

0101

000

MSB

Refer to Sections 7 1 to 7 10 as appropri-

Divide the data, from the slave

" before the slave address (high order) and “CR” then “LF” after the LRC code

NOTE

The slave unit waits until 1t receives “LF” {for a delay of up to 1 second after re-

cewving “CR")

If the slave unit responds too early, the master unit cannot receive

the message properly A solution to this problem 1s to delay the transmission of

] LFn

Table 8 2 shows the relationships between the binary numbers (4 bits) and the ASCII codes

(7 bits)

When the master unit 1s G605 or U84 (PC master) , it performs binary-to-ASCIl conver-
sion automatically

Table 8 2 Relationships between Binary Numbers { 4 bits)

and ASCII Codes ( 7 bits)

Binary ASCII Binary ﬂ:SCfI

0000 011 0000 1000 011 1000
0001 011 0001 1001 011 1001
6010 011 0010 1010 100 0001
0011 011 0011 1011 100 0010
0100 011 0100 1100 100 0011
0101 011 0101 1101 i 100 0100
01190 011 0110 1110 100 0101
0111 011 0111 T111 100 0110
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8.1 SENDING QUERY MESSAGE (Cont'd)
NOTE

Prepare a timer counting up to a hmit of 3 to 5 seconds in the master unit, and start
the timer immediately after sending out a query message If no response mes-
sage comes back from the slave unit after the time limit has been reached, re-
transmit the same query message Repeat the same steps for a few times (3to 5
times) , If necessary

8.2 RECEIVING RESPONSE MESSAGE

Receiving the query message from the master unit, the slave_unit examines It, executes the
specific function, then returns a response message to the master unit

The master unit should receive the response message from the slave unit by the follow-
ing procedure

(1) Immediately after sending out a query message, be ready to receive a response message
from the slave unit

(2) When a response messaage which begins with®  "and ends with “LF” has come from the
slave unit, make sure it begms with © " then convert the data (ASCIl character) to a binary
numbers {4 bits)

Arrange the 4-bit numbers in such a way that the high order 15 followed by the low order
(Flg 8 3) LRC (low order) is the last data to be converted to a binary number Make sure
that only “CR”" and “LF" are present, but do not include them n conversion

8 BITS (BINARY)

T
I

7 BITS (ASCIN MSE ]

0r1 Do O

100 0101
MSB

Fig 83 Sample ASCil-to-Binary Conversion

(3) Add up all 8-bit data from the slave address to LRC {ignore the carry) and make sure the
resuit 1s “0”

NOTE
When the master umt 15 GL60S or U84 {PC master}), it performs ASCIl-to-binary
conversion automatically
8.3 SAMPLE MESSAGES

Figs 84 and show sample messages of the function to read out the contents of some holding
registers in RTU and ASCIl modes
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8 BITS 7 BITS ¢

"-I—-'——v—v—l-! 8 BITS 7 BITS
SLAVE ADDRESS(2) (0000 0010 011 1019 3a.
SLAVE ADDRESS (2) 011 101
FUNCTION CODE3) [0 0 0 0 0011\ 011 0600|o a0 o080 DUIO\\ 0
FUNCTION £ (3) 01
5006 0000 011 00102 an UNCTION COD 0000 0011 1 0000
START NUMBER (107) NUMBER OF DATA(6} (00 00 10 011 00190
it lor1o 1011 011 0006]0 304 ol
(6B 1 0600
HOLGING REGISTER {3} 0 1 011 ¢
Bals 0000 0011 011 0000f0 304 =to228,) | [° 0! 10! ol
0 011 000
0111 0100 011 00000 30 CONTENTS OF HOLDING 0000 ¢o00 0
CRC-16 REGISTER 40109 OR 1090} | [a 900 o000 ¢11 0110
0010 0109 011 01108 36y
CONTENTS OF HOLDING | (0000 0000 011 0000
RT
®TL) 100 007 9B 42 QroisTER 40110 OR 4110 89
=(53 0110 0011 011 0019
@11 0000jo0 304 {63u)
0101 0000 011 0010
Note This query message reads the con- 011 o0000[0 304 CRC-16 0
tents of the holding registers 40108- 0Y00 1000 100 0010
10110 of GLEOS/UB4 or the holding 011 00000 304 e TERrTY)
registers  4108-4110 or RB4H- 011 00113 sa 0
M/GL20 011 0000
011 10008 38,
LRC 011 ¢0Co
100 0100/ 44y
011 0000
000 1101 CRroODy
Flg 84 Sample Query Message 000 101 0[LF oA, Note This response message 15 an J 011 oaooo
answer to the query message of | 011 0000
(ASCIY) Fig 84 The contents of holding
ASCI sode registers 40108-40110 (4108-4110) 011 0110
(Hexadec.mal) are assumed, as 555, 0, and 99, 011 0011
respectively
011 0110
LRC
011 0101
000 1101
Fig 85 Sample Response Message
000 1010
{ASCII)
ASCl code
{Hexadecimal)
8.4 CALCULATING LRC CODE

The LRC code 1s calculated before binary-to-ASCI! conversion in the same date format (exclu-

stve of CRC-16) as in the RTU mode  “

Ignored, of the slave a

ddress through the last data

Fig 8 6 shows how to calculate the LRC code for the query message shown in Fig 8 4

SLAVE ADDRESS(2) (0000 001 0[—= 0000 0010
FUNCTION CODE (3] [0000 001 1) —w= 0080 Q011
0000 0000 —— 0000 0000
START NUMBER (107}
={6By) (0110 101 ] —- 0110 1011
NUMBER OF 0000 0000 — 0600 0000
HOLDING REGISTER {3)
0000 001 ——e30000 0011
LRC 000 1101 B111 0011 (RESULT OF
ADDITION)
Note The result of addition from the slave l
address through LRC must be ‘0 1000 1100 {1SCOMPLEMENT)

Artisan Technolo

(with the carry ignored)

When a 16-bit additron 1s per-
formed, check the low-order 8§ bits
only

+) |

1800 1101 {28 COMPLEMENT)

Fig 8.6 Calculating LRC Code
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, "™CR", and “LF" are not involved in the calculation

The LRC code 1s obtained as the 2's complement of the result of addition, with the carry
LRC ceode 1s 2's complement of the resuit

0
2
0
3
0
6
¢
2
2
B
0
0
0
0
0
0
&
3
6
5

JAR
30
32n
30y
334
30,
36y
30u
32
32y
424
30n
30y
30y
30y
30
30K
36n
33u
36y

35y

CR 0Dy
LF o0ay

J
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9. U84 MASTER (PC MASTER)

The U84 can be used as the master unit of the MEMOBUS system  In such a configuration, the
ASCIl module (JAMSC-C8160) should be included, as shown in Fig 91

In the U84 master configuration, the format of the messages exchanged between the
master and slave units are the same as previously described

The U84 master unit sends Instruction messages to slave units by write instruction and
receives response messages from slave units by read instructions  Use of the U84 as the mas-
ter unit of the MEMOBUS system 1s descibed below

NOTE

In the U84 master configuration, the ASCIlI module calculates the
CRC-16 or LRC code and attaches it to the query message and
aiso checks the CRC-16 or LRC included n the receive message

9.1 SWITCH SETTING FOR ASCIl PORT

The U84, the master unit of a MEMOBUS system, communicates with slave units via an ASCII
port of the ASCIl moduie Varnous conditional settings for the ASCIl port are required 1n the
same way as when ASCIl equipment such as a serial printer or a CRT display are connected 1o
a master

9 1 1 Setting Port Number and Transmission Mode

To set the port number and transmission mode, remove the front cover of the ASC!i module and
set an 8-bit DIP switch as appropnate

When setting of DIP switch 1s changed, turn on and then off the power supply For U84
ASCIlI module, depress reset PB for resetting

OFF il ()N

AN ISSASASE RIS SS

584 366
Note Be sure to turn off S; and Sg

Fig 91 DIP Swiich for Setting the Port Number
and Transmission Mode of ASCIl Module
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(1) Port Number

S1 and S2 of the DIP switch set the module number of the ASCII module Then the port num-
ber i1s set as shown in Table 91

Tabie 9 1 Setting the Port Number

Sy S, :lfluc::;i; Port Number
ODD Port EVEN Port
OFF OFF 1 ; ;
ON OFF P 3 .
OFF ON 3 . -
ON ON 4 ; -

Note Never assign the same number to different ASCIlI module

(2) Tansmission Mode

S3 and 54 of the DIP switch set the transmission mode of an odd port, and S5 and S6 set that of
an even port

Table 9 2 Setting the Transmission Mode

ODD Port EVEN Port
83 S4 Transmission Mode Ss Se Transmisston Mode
OFF OFF ASCIl device mode OFF OFF ASCII device mode
ON OFF MEMOBUS mode (LRC) ON OFF MEMOBUS mode (LRC)
ON ON MEMOBUS mode (CRC) ON ON MEMOBUS mode (CRC)

Note
1 Be sure to select MEMOBUS mode (LRC or CRC)
2 MEMOBUS mode (LRC) 1s ASCI} mode and MEMOBUS mode (CRC})1s RTU mode

9 1 2 Sething Commurucation Parameters

Setting the communication parameters I1s performed P150 programming panel ASCII program-
mer  Set the following for each ASCIl port

* Panty Check (“NO PAR “/” PARITY")
Select “PARITY" if parity 1s checked and “NO PAR" if parity 15 not checked

* Even or odd parity (“EVEN"/“ODD")
Select “EVEN” for even parity and “ODD” for odd panty

* Number of stop bits (“1STOP"/*25TOP")
Select “1STOP" (1-stop bit) or “2STOP” (2-stop bits)
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9.1.2 Setting Communication Parameters (Cont’d)

+ Number of data bits (“# OF DATA BITS”)
Select 7 or 8, consistent with the selection of transmission mode
In RTU mode 8 bits
In ASCIHl mode 7 bits

+ Baud rate (“BAUD RATE")
Select any one of 150, 300, 600, 1200, 2400, 4800, 9600, or 19200

+ Keyboard/non-keyboard {“KBD"/*“NON-KBD")
Be sure to select non-keyboard (“NON-KBD”)

9.2 STORING ASCIl MESSAGES

. The U84 master unit sends query messages to slave units by wnte commands and receives re-

sponse messages from slave units by read commands

The write and read commands, repectively, use ASCIl messages that specify the format,
order of arrangement, and number of data to be sent or recewed

The ASCII messages are provided by P150 ASCI| programmer

The ASCII messages used In the U84 master configuration vary in RTU and ASCIl modes,
In the query and response messages, depending on the type of function and the number of
data

NOTE

In the U84 master configuration, no ASCIl message 1s needed for
the CRC-16 code (in RTU mode} , the LRC code or “ "at the top (in
ASCII mode) 1n the query or response messages

9 2,1 ASCIl Messages \n RTU Mode

The ASCIt messages of RTU mode are written in the “A” format Tables 93 and 9 4 show the
ASCIlI messages of the gquery and response messages
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Table 9 3 ASCIlI Messages for Query
Messages (Wnte Commands} in RTU Mode

F%n;ég)n ASCIl Message Remarks
1,2,3,4,56,8 BA -
7 2A —
fn 7A, mA m= [MT”] (M=792)
7A, 98A, 2A (793=M=800)
7A, nA n=2N (NS 49)
10H 7A, 98A, nA n=2(N—49) (S0<N=98)
7A, 98A, 98A, nA n=2(N—98 (99<N=100)

Note
1 m and n are mtegers calculated, respectively from M (number of coils} and N (number of holding regis-
ters) Vary the ASCIl message according to the magnitudes of M and N

2 [Mg_T} 1s the largest of the integers that do not exceed Mé—?

3 The upper mits of M and N are 800 and 100, respectively

Table 8 4 ASCIl Messages for Response Messages
(Read Commands) in ASCIl Mode

Function Code ASCIl Message Remarks
3A, mA m=[M+7, (M=792)
1,2 3A, 98A, mA m=[M—-g—l}—98 (793<M=1568)
_ M+7.
3A, 98A, 98A, mA m=[MFT1—196 (1569=M=2000)
3A, nA n=2N (N=49)
3,4 3A, 98A, nA n=2(N—49) (50=N<08)
3A, 98A, 98A, nA n=2 (N—98) (99= N < 125)
5,6,8,FH, 10H 6A —
7 3A —
Note

1 m and n are integers calculated, respectively from M {number of coils or input relays) and N (number of in-
put or holding registers}  Vary the ASCII message according to the magnitudes of M and N

2 [M-BH'] 15 the largest of the integers that do not exceed M—Bﬂ

3 The upper limits of M and N are 800 and 59, respectively
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9 2.2 ASCIl Messages in ASCIl Mode .
The ASCII messages of ASCIl mode are written in the “H” format  Tables 95 and 9 6 show the

ASCIlI messages of the query and response messages

Table 9 5 ASCII Messages for Query Messages
(Write Commands) in ASCIl Mode

Function Code ASCIl Message Remarks
1,2,3,4,5,6,8 6H2 —
7 2H2 —
mH2 m=[MFT1+7 (M=736)
FH
8H2, mH2 m=ME7 11 (737=m=800)
10H 7H2, nH4 n=N
Note )

+ m and n are the integers calculated, respectively from M {(pumber of cails) and N {number of holding regis-
ters) Vary the ASCIl message according to the magnitudes of M and N

2 [ME;H] 1s the largest of the ntegers that do not exceed ng

3 The upper imits of M and N are 800 and 59, respectively

Table 9.6 ASCIl Messages for Response Messages
(Read Commands) in ASCIlI Mode

Function Code ASCI! Message Remarks
mH2 m=[MFT 13 (m=768)
1,2
4H2, mH?2 m=MF7 11 (re9=m=976)
3, 4 3H2, nH4 n=N
5,6, 8, FH, 10H BH2 —
7 3H2 —
Note

1 m and n are integers calculated, respectively from M (number of colls or input relaysjand N {number of in-
put or holding registers}  Vary the ASCIl message according lo the magnituders of M and N

2 [Mg‘T] Is the largest of the tegers that do not exceed M;_T

3 The upper hmits of M and N are 976 and 61, respectively, with UB4 The himits are 256 and €1 {32 for In-
put registers) with R84H-M and GL20

52 _
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9.3 CREATING LADDER CIRCUITS FOR U84 MASTER CONFIGURATION

To use the U84 master unit of the MEMOBUS system, it 1s necessary to create programs that
control communication with siave units with ladder circuits

The ladder circuits needed for the U84 master configuration are shown below In actual
applications, consider the following examples when creating circuits

9.3.1 Message Transmit/Receive Circuit

The query message goes out on a write command and the response message comes in a read
command Execute the write command followed tmmediately by the read command Fig 92
outlines the circuit

TRANSMIT COMMAND

00g3|4 10500 WRITE ERROR
40430 —{ )
WRIT 00825
_'*1'__000]0 40438
00834 READ ERROR
40597 ;—(Gog g
2
READ READ COMPLETED
i 00060 J
00R34 00821

Fig 9.2 Sample transmit /Receive Circuit for Message

Even when there are various kinds of query messages, use a common transmit/receive
circuit and change query message by using block move before executing a write cormmand

Decide the size of the write and read query (10 and 60 In the example of Fig 9 2) by tak-
Ing Into constderation the longest message Even If the size 1s large, only the number of data
specified with the ASCIl message can be processed

(1) Transmitting Query Messages
Reading out the contents of holding registers 40108 to 40110 of U84 (4108 to 4110 with R84H-M
or GL20) 1s explained below

Store the query message In a register table in advance Fig 93 shows how the query
message I1s stored

40400 (O 2 0 3| SLAVE ADDRESS{2) FUNCTION CODE (3) 40400 |0 0 0 2| SLAVE ADDRESS(2)
40401 |0 ¢ ' 6 B FIRST HOLDING REGISTER NUMBER 40001 (4001) 4401 (¢ 0 0 3 [ FUNCTION CODE (3)
FIRST HOLDIN ISTER
40402 [0 O ' 0 3] NUMBER OF HOLDING REGISTER 3 40402 t0 0 0 D NUMBER 4000?(?0%(1;)
40403 |0 0 6 B

Note

1 The numbers written n the registers are hexadectmal 4404 1O 0 D 0 }NUMBER OF HOLDING REGISTER 2

2 ASCIl message “6A' 1s used 40405 [0 0 O 3

(@)RTU Mode Note

1 The numbers written in the registers are hexadecimal
2 ASCIl message 6MH2' s used

(bIASCI Mode

Fig 9.3 Sample Storage of Query Message
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9.3.1 Message Transmit/Receive Circust (Cont'd)

Move the query message to the source table of write commands before executing the
write command (Fig 9 4)

Ry
[} 40400

40500
BLKM

00006 |~

Note Select 00003 as the size of BLKM in RTU mode
and 00Q06 in ASCIl moede

Fig 94 Circuit for Moving Query Message

Assign seven holding registers to the destination of the write command Before execut-
ing the write command put the ASCIl port number in the top register and the ASCIlI message
number In the next register (second from the top)

40430 PORT NUMBER ASCI PORT NUMBER
40431 MESSAGE NUMBER ASGII MESSAGE NUMBER
40432
40433
1043 FOR SYSTEM

434 INTERNAL PROCESSING
40435 OF WRITE COMMAND
40438

Note Any helding register can be used but it cannot
be shared with anather write or read command

Fig 95 Destination of Write Command

When coill 834 15 turned on, the circuit of Fig 9 2 aborts the write and read commands at
the transitional contact {(OFF to ON} because execution of the write or read command would
hang up and other commands would not be accepted If there shouid be a transmission error
As coil 834 1s turned off, execution of the wrnte command 1s started by the transiional contact
{ON to OFF)

NOTE

1 In RTU mode, the contents of the source table (6 characters) are transmitted to
the slave unit serially according to the specification of “6A™ The ASCil module
calculates the CRC-16 code and attaches it to the data

2 In ASCIl mode, “ " 1s transmitted to the siave unit at the top of the ASCII mes-
sage, followed by the contents of the source table (two hex digits by six 12
characters In total) according to the specification of “6H2,” after being converted
to ASCII codes (7 bits) The LRC code Is calculated by the ASCH module and
attached to the data  Finally, “CR” and “LF” are transmitted

54
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{2) Receving Response Messages

Assign seven holding registers to the source of the read command Before executing the read
command, set the ASCII port number in the top register and the ASCIl message number In the
next register (second from the top)

40438 PORT NUMBER ASCIl PORT NUMBER
40438 MESSAGE NUMBER ASCH MESSAGE NUMBER
40440
40441

FOR SYSTEM
40442 ( INTERNAL PROCESSING )
40443 OF READ GOMMAND
10444

Note Any holding register can be used but it cannot
be shared with ancther write or read command

Fig 9.6 Source of Read Command

in the circuit shown in Fig 9 2, when transmission of the Qquery message ends, the cutput
at the bottorn of the write command s turned on (for only one scan) and execution of the read
command starts

The response message from the slave unit is converted to the fromat specified with an

ASCIl message by the read command, then stored in the destination table of the read com-
mand

Described below 1s the way a response message associated with a query message 1s re-
celved In RTU and ASCIi modes

* RTU mode
Consider reception using the ASCIi message of “3A, BA” The slave address, function code,
and the number of data are stored in the destination table according to the specification of

llsAH
The number of data enter the MSBs of the register

Next, the contents of the holding registers enter the destination table according to the
specification of “6A”

Finally receiving CRC-18, the ASCIl module checks If the received response message
Is correct or not  The received response message is shown In Fig 97

40597 SLAVE ADDRESS (2) FUNCTION CQDE {3)

NUMBER OF DATA {6)

CONTENT OF HOLDING REGISTER
40108 OR 4108 (555)

CONTENT OF HOLDING REGISTER
40109 OR 4109 (0)

CONTENT OF HOLDING REGISTER
40110 OR 4110 (99)

40598
40599

40600

olololaolo

oleo|nv|ao|n
alolmlol|loe
wWlo | WO | w

40601

Note The numbers written in the register are hexade-
cimal

Fig. 97 Received Response Message (RTU Mode)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

55



9.3.1 Message Transmit/Receive Circuit (Cont'd)

« ASCIl mode
Consider reception using the ASCH message of “3H2, 3H4” Data reception begins when
the ASCII module recognizes that “ ', which tops the response message, has come from the
slave unit

The slave address, function code, and the number of data (two ASCI| characters each),
converted to two hex codes each, according to the specification of “H2,” enter the destination
table in that sequence

Then, ASCII characters, converted to hex digits according to the specification of “H4,”
are stored the deshnation table, in groups of four characters

The ASCIl module checks the two ASCII characters representing LRC

Upon receiving “CR” and “LF,” execution of the read command ends and bottom out-
put 1s turned on (only for one scan) The received response message 1s shown in Fig 98

40597 SLAVE ADDRESS (2}

FUNGCTION CODE (3)

40598
40599

NUMBER OF DATA ()

CONTENT OF HOLDING REGISTER
40108 OR 4108 (555)

CONTENT OF HOLDING REGISTER
40109 OR 4109 (0)

CONTENT OF HOLDING REGISTER
40110 OR 4110 (99)

40600

40601

mlcoclrm:o |l o | o

oclo|lnviolole
wlolmiolwln

Qo | s|olo| o

40602

Note The numbers written in the registers are hex-
adecimal

Fig 98 Receved Response Message (ASCIl Mode)

9 3 2. Circuit Rearranging of Received Data (Coil and Input Relay States)

When the states of coils and input relays are received, they are arranged in an order (MSB 1s
associated with the smaliest number) different from that of the U84 memory

Fig 99 shows the arrangement of data when the states of 80 coils or input relays are re-
cewved with the circutt of Fig 92

RTU MODE  ASClU MJDE

R

40599 {40600) 81 | 169
40600 (40601) 247 ) 3225
40601 (40602} 4p-33 ' 48-41
40602 (40603) 56-49 64-57
40603 {40604) 72-85 ' 80 73

Note 1 1s associated with the coll or Input relay hav-
ing the smallest number

Fig 99 Data Arrangement when Receiving
the States of Coils or input Relays
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The arrangement shown in Fig 99 1s inconverient for calculation Therefore, a twist
command (TWST) Is used to rearrange the data Fig 9 11 shows the result of rearrangement of
data

COMMAND 40599
“' {OR

40600)
TWST
00005

Fig 910 Circuit Rearranging Received Datle
{States of Coils and Input Reiays)

40599 (40600} 1-8 9-16

40600 {40601 17-24 : 2532
40601 (40602) 33-40  41-48
40602 {40603) 49-56  57-64
40603 (40604) 65-72  73-80

Fig 911 Result of Rearrangement of Received Data
(States of Coils and Input Relays)

9.3.3 Error Detection Circuit

Be sure to provide the U84 master unit with an error detection circuit and, if an error has been
detected during communication between the master and slave unis, reintiate communication
from the beginning

(1) Types of Errors
The following errors may occur
* Error during execution of a write command

« Error during execution of a read command {(including CRC-16/LRC error)

* No response error

{2} Errors during Execution of Write/Read commands
The write/read command checks for errors during execution and, if an error 1s detected, turns
on the middle output for one scan

Coils 825 and 822 in Fig 9 2 turn on for one scan when an error has been detected dur-
ing execution of the wrnite or read command, respectively
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9.3.3 Error Detection Circuit (Cont'd)

{3) No Response Error

Let the circuit shown in Fig 9 12 monitor the time taken unitl a query message 1s recewed
no response Is received after the timer has counted up to the limit, consider It as a no-response

error
TRANSMIT
COMMAND READ COMPLETED
H— :
B34 00BZB 00821
SELF
HOLEIHNG
F—1quoo3o0
00818 JdJTO 1
Ls0548

Fig 912 No-Response Detection Circuit

(4) Error Counter

It 1s convenient to prepare error counters, each of which counts various kinds of errors separ-

ately (see Fig 9 13)

Fig 913 Sample Error Counter

WRITE ERROR

00825
RESET

00989
UCTR
40581

READ ERROR

ERROR AT EXECUTION OF
WRITE COMMAND

00822
RESET

— —

00899
UGCTR
40592

READ COMMAND

ERROR AT EXECUTION OF

NO RESPONSE

00828
RESET

00999
UCTR
40593

9 3 4 Circuit to Retransmit Command Messages

If communication to a slave unit has failled, let the master unit send the same query message

again to the slave unit

An error would rarely occur twice In & row

signed to permit retransmission of the query message 3 to 5 times

purpose
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(1) Retransmission Command Circuit

. Issue the command to send the query message again with a delay of 2 to 3 seconds after de-
tection of the error  Once the count of retransmisstons has reached a predetermined himit, do
not execute any further retransmissions  Fig 8 14 shows the circuit that orders retransmission

WRITE ERROR
= = 3

00825 0082

READEAROR

— 1

00827

NO

RESPONSE
L

— 0000 S
00%&2 CUT OF LIMIT IN ! 00023 00832)
NUMBER OF UCTR TO 1
-

ERRCR
r

RETRANSMIT

40511 4051 21

DOB3Z 00842

. Fig 9 14 Circuit for Ordenng Retrasmission of Query Message

{2) Retransmission Command Counter

Communication with another slave unit becomes impossible if retransmission I1s repeated un-
hmitedly when errors occur repeatedly

To prevent this, prepare a counter like that shown in Fig 9 15, so that retransmission be
prohibited after the counter has reached a limit

QOUT OF LIMIT IN
NUMBER OF

ERROR RETRANSMIT
[ ¢ )
00827 UCTR 00842
RESPONSE OK
k . 40510}

00838 00842

Fig 915 Retrasmission Command Counter Circunt

. In this example, If errors continue four times, the counter reaches its limit and coil 842 1s
turned on so that the retransmission command (shown in Fig 9 14) 1s not executed

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

&9



10. HANDLING AND MAINTENANCE OF EQUIPMENT

10.1 MODEM (TYPE DISCT-J1078, J2078, J478)

(1) General

A modem consists of a modulator which converts digital signals (RS-232C) to 50 kHz and 80
kHz analog signals and a demodulator which converts these analog signals to digital signals

(RS-232C) (Fig 11 1)

Logic “1” (— 12V) of digital signal Is called “Mark™ and logic “0” (4 12V) 1s called

“Space” They correspond to 50 kHz and 80 kHz analog signals, respectively

Digital Signal Analcg Signal

Logic “1” {(—12V) Mark ——e 50 kHz
Logic “0” (+12V) Space =—= 80 kHz

MODEM

DIGITAL SIGNAL ANALOG SIGNAL
(RS-232C) {50kHz, 80kHz}

] MODU e
nnn A mwocone
SEIGE0 TWISTED
|- CABLE
LU - AN~
POWER
SUPPLY
| (FOR J2078 * 15vDC OR X 12vDC IS

NECCESSARY AS EXTERNAL POWER
100V AC SUPPLY)

MASTER OR
SLAVE

Fig 101 Modem Block Diagram

(2) Instaliation

(a) J1078

Fig 10 2 shows the J1078 modem J1078 can be installed in any slot (one span) on a mounting

base for 1000 series 1/Os

A panel-mounted type 1s also availlable by using a metal fitting  Be sure to install J1078

vertically as shown in Fig 113

INDicATORS —- AN
! UPPER DIRECTION

t
TERMINAL BLOGK ~= IR
D—SUBCONKECTOR —a I

POWER SUPPLY TERMINAL o B

] I

587 2

Fig. 102 J1078 Modem Fig 103 J1078 Mounting Direction
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(b) J478
Fig 10 4 shows the J478 modem

INDICATCRS Il

‘i— TERMINAL BLOCK

D—SUBCONNECTOR

T
FUSE I
—— i
(1A} [g POWER SUPPLY
of TERMINAL

583-177

Fig 104 J478 Modem

J478 1s a panel-mounted type of module and I1s fixed with four M6 screws J478 should
be installed vertically as shown in Fig 105

=] o o L]
8 aa
° C
g i
O -] o I o
1 ocoooo[JOf ] 000000
9 o © o o
O 5
[rai] =]
<] [:] Q o
O & x X
Good Faur Poor Poor

Fig 105 J478 Mounting Direction

{c) J2078

Fig 106 shows the J2078 modem J2078 can be installed in any slot (one span) on a mounting
base for 2000 senies 1/0s

A panel-mounted type is also avallable by using a metal fithing  Be sure to install J2078
vertically as shown in Fig 107

4 UPPER
DIRECTION
INDICATOR — e

-+
D SUBCONNECTOR _--D D
[PIN@)

TERMINAL BLOCK —

4

Fig 106 J2078 Modem Fig 107 J2078 Mounting Direction
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10.1 MODEM (TYPE DISCT-J1078, J2078 J478) {Cont'd)

{3) Connection

» Power supply terminal

100 VAC 1s applied to the “AC INPUT” pin at the power supply terminal “GND” terminal
should be grounded with 100 Q or less of grounding resistance

+15 VDC or £12 VDC 1s required for J2078 external power supply

+ Terminal block
Two-core twisted cable (RG108/U or equivalent} should be used for the terminal block Refer
to “4 1 CONNECTIONS BETWEEN MODEMS” for details

- D-subconnector

Standard D-subconnector (DB-25P connector) 1s used for the connection between a modem a
master (or slave) Signal level 1s EIA standard RS-232C

For J2078, pin® 1s used

MODEM MODEM
6] FG (GROUND) r®—| FG (GROUND OR SHIELDED CABLE)
& ~—TXD (TRANSMIT DATA) - +~TXD (TRANSMIT DATA)
ol RXD (RECEIVE DATA)—~ ® RXD (RECEIVE DATA)~
ol ~—RTS (REQUEST TO SEND) & —RTS (REQUEST TO SEND)
& CTS (CLEAR TO SEND)—~ - CTS (CLEAR TO SEND)—~
o DSR (DATA SET READY)~ ® DSR (OV CIRCUIT)
& G (OV CIRCUIT) - SG [0V CIRCUIT)
= CAR (CARRY DETECTION) — & +DTR [DATA TERMINAL READY)
® --OTR (DATA TERMINAL READY) =

Note Pin {B)1s not used

Note Pins of @ to @ and P to @5 are not used
(b} J2078

(a) Ja478, J1078

Fig 108 RS-232C Cable Connection

KTS J
CTS —*—-I,

APPROX 5ms

Fig 109 CTS Signal Response Time
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(4) Indhcators

Table 10 1 [ndicators
{a) J478, J1078

indicator Description
POWER J478 logical power supply 1s normal
REQUEST TO
T w g
SEND (RTS) RST signals from a master or a slave are logic “ 1 (+12V)
CARRIER Carry signals or data have arrived at a receive terminal At this
DETECT (CAR) time, CAR (Carry detection) signals are logic “ 1~ {(+12v)
RECEIVED Data are bemg received from the receive terminal  This indicator
DATA (RXD) lights at logic “ 0~
TRANSMITTED Data are being transmitted from the transmit terminal The in-
DATA (TXD) dicator lights at togic “ 0 ”
(b} J2078
Indicator Description
POWER Normally external power supply (15V or £12V) is input

REQUEST TG SEND RTS signals from a master or a slave are logic “1"

(RTS)
TRANSMITTED Data are being transmitted from the transmit terminal
DATA (TXD) The indicator lights at logic “ 1"
RECEIVED DATA Data are being received from the receive terminat
(RXD) The indicator lights at logic “1”

10.2 R84H-M CPU MODULE (TYPE DDSCR-R84H-M)

(1) General
There are two types of Memocon-SC R84H CPU modules One I1s R84H-M, provided with
MEMOBUS interface (C8012), and the other 1s R84H without the interface

Fig 1010 R84H-M CPU Module

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



10.2 R84H-M CPU MODULE (TYPE DDSCR-R84H-M) (Cont'd)
NOTE

1 CPU module R84H-M can be used as MEMOBUS slave However,
it cannot be used as MEMOBUS master
2 CPU module cannot be changed from R84H type to R84H-M type

(2) Instaliation

R84H-M 1s installed on an exclusive mounting base Refer to “Memocon-SC R84H Designer's
Reference Manual” (SIE-C815-9 4) for details

(3) Connection

BASIC POWER SUPPLY
MODLLE (PB0S1)

] CPU MODULE {R84H-M)
PERIPHERAL PORT
0O 1/C MODULES
™

o

MOUNTING BASE
{B 1026)
/ RE411

1/ CABLE
CONNECTOR m i1

o 1 ]

~

Q
[ (]

|

(|

]

[
<)

ODP

SETdob ][ -

OD::] D:Db
o ——30——a0.

O—0—dk
O——0—3e
O— 00—,

1o

T

o — 0k

MEMOBUS INTERFACE (C 8012)
PLATE COVER MEMOBUS PORT

Fig 1011 Memocon-SC R84H-M Slave
* Power supply terminai

Remove the plate cover and connect 100 VAC to the “100 VAC” terminal of the basic power

supply module (P8051) “GND” terminal should be grounded with 100 Q or less of ground-
ing resistance

* Penpheral port
Pernpheral units such as programming panels P180 or P100 1s connected to this port
- MEMOBUS port
Modems or MEMOBUS masters are connected to this port
NOTE

Both Perpheral port and MEMOBUS port use D-subconnectors (DB25S)

(4) Indicators
Table 10 2 R84H-M indicators

Indicator Description

POWER ON Lights when MEMOBUS interface { C8012 ) 1s proper

COM ACTIVE ‘J Lights when communicating between C8012 and external devices

I/F ERROR Lights when any error occurs duning communication between G8012
and CPU .
COM ERROR Lights when any error occurs dunng communication between C8012

and external devices
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(5) Maintenance

For the maintenance of R84H-M, refer to “Momocon-SC R84H Maintenance Manual” (SIE-
C815-9 1)

10.3 GL20 CPU MODULE (TYPE DDSCR-GL20)

(1) General
Standard Memccon-SC GL20 1s provided with MEMOBUS interface

‘nEADv"\@i/ RUN
. . I
COMM ACT” —a=s

"\ /F ERRT —E2 - BATT ERR

“COMM EAR”

K / BATTERY COVER

A~ poRT 2

{P180)

587-88

Fig 1012 GL20 CPU Moduie

(2) Installation
GL20S 15 installed on an exclusive mounting base refer to “Memocon-SC GL20 User's Manu-
al, Dasign and Maintenance” (SIE-C815-13 1) for details

{3) Connection

* Power supply terminal
Connect 100VAC between power terminals “R" and “T" “GND” terminal should be
grounded with 100 Q or iess of the grounding resistance

+ PORT 1 (MEMOBUS)
Modems or MEMOBUS masters are connected to this port D-subconnector pin 9

« PORT 2 (P180)
Peripheral units such as programming panels P180 or P100 i1s connected to this port

(4) Indicator
“I/F Error” indicator may be It while cail status 1s displayed by using P150 However, it can be
disregarded since this does not indicate any data transmission error

(5) Maintenance
Refer to “Memocon-SC GL20 User's Manual, Desigh and Maintenance” {SIE-C815-13 1) for de-
tails
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10.3 GL20 CPU MODULE (TYPE DDSCR-GL20) (Cont'd)

Table 10.3 GL20 MEMOBUS Indicators

Indicator Descrniption

READY Lights when GL20 MEMOBUS interface 1s proper
COMM ACT Lights when communicating with master

I/F ERR Lights when an error occurs during data transmission with GL20 mainframe
COMM ERR Lights when an error occurs during data transmission with master

10.4 SELF-DIAGNOSIS OF MEMOBUS INTERFACE

R84H-M and GL20 MEMOBUS interface perform various self-diagnosis (power up check) when
power 1s apphied or the reset switch located below the setting switches 1s pressed If the re-
sult of self-diagnosis I1s correct, then MEMOBUS nterface indicators light for a short time (from
bottom to top) and at the final stage only the “POWER ON” indicator (R84H-M) or the“READY"In-
dicator (GL20) hghts MEMOBUS interface repeats the same self-diagnosis thereatter

if setting switches 1SW-1 and 1SW-2 (C8021) are both set to OFF position, then test
mode 15 activated  In this mode MEMOBUS interface repeats self-diagnosis only and, as long
as the result 1s correct, the same lighting pattern as that in power up check will be repeated
Duning test mode, MEMOBUS interface does not respond to any message from the master

If any error 1s detected during self-diagnosis, then MEMOBUS interface indicators flicker
to indicate the type of error At the time, 4 indicators are combined In a particuiar way to Indi-
cate a specific error code These indicators do not indicate original meanings but indicate
particular error types at the time

To reset this state, turn the power supply OFF and ON, or press the reset switch of
MEMOBUS interface If an error 1s corrected, then MEMOBUS interface performs self-reset
and returns automatically to normal (it starts from the power up check)

NOTE

Open circut between pin 4 and pin 5 of MEMOBUS port in the test -
mode causes asynchornous bus falure Therefore, in the test -
mode, the two pins should be connected together

If setting switches 1SW-1 and 1SW-2 are set to OFF and ON positions, respectively, then
it also causes asynchronous bus tailure
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Table 10 4 C8012 Error Codes

“POWER ON” | “COM ACT” “I/F ERR" “COMM ERR" Error Contents
0 0 0] 1 C8012 CPU faiure
Prallel port fatlure
0 0 1 0 Data transmission parl)
te GL20 mainframe
Asynchronous bus failure
0 0 1 1 (Data transmission part
to external devices
0 1 0 0
0 1 0 1 Defective Timer
0 1 1 0
0 1 1 1
1 0 0 1
Defective ROM
1 0 1 0
1 0] 1 1
1 1 0 0
1 1 0 1
Defective RAM
1 1 1 0
1 1 1 1
Note O-Indicator QFF

1—Indicator bhnking

Tabie 10 5 GL20 Error Codes

“READY" “COM ACT" “I/F ERR" “COMM ERR” Error Contents

] 0 0] 1 3475 CPU failure
Parallel port fallure

0 0 1 0 Data transmission part)

to GL20 mainframe

Asynchronous bus failure

0 0 1 1 Data transmission part

to MEMOBUS

0 1 ¢] 0

0 1 0 1 Defective Timer

0 1 1 0

0 1 1 1

1 0 0 1
Detective ROM

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1
Defective RAM

1 1 1 0

1 : 1 1 1

Note O—Indicator OFF

1—Indicator blinking
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10.5 TROUBLESHOOTING

(1) U84 MEMOBUS Port Buffer Contents Check

if signal transmission to a slave cannot be accomplished properly (1 e no response from a slave,
transmission error), check the contents of the receiving buffer and the transmitting buffer of the
communication module

By entering the following specified number into RAP of the communication module, the
contents of MEMOBUS port buffer can be checked “7” and “0” In the specified number are
constant

NOTE

Query massage from the master 1s stored in the receiving buffer
Response massage to the master Is stored in transmitting buffer

7X0YZZ
! 4—Buffer Address (hex)
ZZ=00-FF
Selects Transmitting or Receiving
Buffer Y=0 Rec¢eiving buffer

Port Number ¥=1 Transmitting buffer
X=1 Port 1
X=2 Port 2

Operate as follows to display the content of transmitting buffer of port 1 for exampie

K Depress key [

\ Enter 710100 J ~ o] 1o]E]

are displayed

! Contents of
AEiiiEs]
e e [HIETOIEISL)
\ Depress key/ -

! Contents of

\ Deprass | NEXT | key are disptayed "‘L

- The data i1s displayed n form at first

- The buffer address ZZ 1s incremented (decremented) by one every time you push [NEXT

([PREV])
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(2) R84H-M MEMOBUS interface Troubleshooting
Table 10 6 MEMOBUS Interface C8012 Troubleshooting List

Conditrons

Posgsible Cause l Corrective Action

R84H-M indicaters do not light at all
even if power 1$ apphed to R84H-M

AC power does not come Check AC power supply
Blown fuse Replace fuse

Defective power supply module
Replace power supply module
{(JRMSP-P8051)

Sheort-circeuited power in CPU or 08012] Replace R84H-M umt

€8012 indicators do not hght at all
even If the power 15 apphed to R84H-

Poor connection of C8012 flat cable
Reinsert connector
connector

M (CPU indicators are ON )

Defective C8012 Replace R84H-M unit

Only indicator “I/F ERROR” blinks
during a self-diagnosis operation

— —1

Poor connection of C8012 flat cable
connheactor

Retnsen connector

Defective CB012
Defective CPU

-I Replace R84H-M unit

Wrong setting of 1SW I Check setting of 1SW

Indtcators “I/F ERROR" and "COM
ERROR” blink during a self-diagnosis
operation

Poor connection between MEMOBUS
Check RS5-232C cable connection
port and RS-232C cable

Detective C8012 Replace R84H-M unit

Only indicator "COM ERROR" blinks
during a self-diagnosis operation

Defective C8012 Replace R84H-M unit

Defective timer, ROM, or RAM are
detected dunng a self-diagnosis op-
eration

Defechive C8012 Replace R84H-M unit

The result of self-diagnosis 1s normal,
but C8012 does not communicate with
MEMOBUS master

MEMOBUS master’s software defective | Check software
Wrong setting of C8012 communica-
| tion parameters

Check setting switch

Poor connection between MEMOBUS

Check RS-232C cable connection
port and RS-232C cable

Poor connection of two-core twisted Check two-core twisted cabie con-

cable nection

Defective modem Replace modem

* Check wiring of two-core twisted
cables and RS-232C cables
« Check grounding

External noise

Transmssion €Iror or No-response
efror occur frequently

Not provided with terminator for two-
tnstalt terminator
core twisted cables

Poor connection of RS-232C cable

Check cable connections
and two-core twisted cable

Two or more slaves respond at same
time

Check address switch

!

Indicator “COM ERRQR" Jights

Defective modem Replace modem
Error in CRC-16 check or LRC check [ Check master software

Nole When C8012 indicator blinks, depress the reset switch of the C8012 after analzing the situation

If 1t blinks again, institute the troubl

eshooting procedures above
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10.5 TROUBLESHOOTING (Cont'd)

(3) GL20 MEMOBUS Intertace Troubleshooting
Table 10. 7 GL20 MEMOBUS Interface Troubleshooting List

70

Conditions

Possible Cause

Corrective Action

GL20 indicators do nct ight at all
even If power 1s apphed to GL20

AC power does not come

Circuit pratector tnpping

Check AC power supply

Reset

Defective power supply moduie
(JRMSP-PS20)
Short-circuited logical power in GPU

Replace power supply module

Replace CPU

MEMOBUS interface indicators do not
hght at all even if the power 15 applied to
GL20 (CPU indicators are ON )

Detective MEMOBUS interface

Qnly indicator ‘I/F ERROR’ blinks
during a self-diagnosis operation

Defective CPU

indicators “I/F ERROR" and “COM
ERROR” blink dunng a self-diagnosis
operation

e orrree |
Only indicator COM ERROR’ blinks

during a self-dragnosis operation

Wrong setting of 1SW

Replace CPU

Repiace CPU

Check setting of 15W

Poor connection between MEMOBUS
port and R$-232C cable
Defective CPU

Defective CPU

Check RS-232C cable connection

Replace CPU

Replace CPU

Defective imer, ROM, or RAM are
detected dunng a self-diagnosis op-
eration

Defective CPU

The result of self-diagnosis 1s normal,
but S475 does not communicate with
MEMOBUS master

MEMOBUS master's software defec-~
tive

Wrong setting of communication para-

Replace CPU

Check software

Check setting switch

meters
Poor connection between MEMOBUS

port and RS-232C cable

Check RS5-232C cable connection

Poor connection of two-core twisted
cable
Defective modem

Check two-core twisted cable con-

nection
Replace modem

TransmissIon error or no-response
error occur frequently

Indicator “COM ERROR" lights

External noise

Not provided with terminator for two-
core twisted cables

Poor connection of RS-232C cable
and two-ceore twisted cable

* Check wiring of two-core twisted
cables and RS-232C cables

* Check grounding

Install terminator

Check cable connections

Two or more slaves respond at same

Check address switch

Li|me
Defective modem

Replace modem

Error m CRC-16 check or LRC check

Check master software

Note When S475 indicator blinks depress the reset switch of the 8475 after analizing the situation |1 1t blinks again instiute
the troubleshooting procedures above
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11. WIRING

{1) RS-232C Cables

The length of RS-232C cable which connects modem to other devices should be as short as
possible {up to 16 meters}  RS-232C cable shouid not be stored in the same duct with other
power lines or control lines

They should be stored in separate ducts or should be wired independently RS-232C
cable can be stored with analog signal lines or transmission cables in the same duct

(2) Two-core Twisted Cables
For panel wiring, two-core twisted cables should not be stored in the same duct with power
supply lines or control lines  They should be stored in séparate ducts or should be wired inde-
pendently However, two-core twisted cables can be stored with analog signal lines or trans-
mission hines in the same duct

For the panel wirning, the cables shouid be stored 1n a pit If they are stored n a pit,
other power supply hines or control lines should be stored in a separate pit If these cables
and lines are stored in the same pit, then the cable should first be run 1n a condutt

Both ends of the conduit should be grounded If the cables have to be stored i the
same pit with power lines, the power lines and the conduit should be separated as far as possi-
ble by separating trays The cables can be stored with analog lines or transmission hnes in the
same pit

TWO CORE
TWISTED CONTROL
CABLE LINE CONDUIT
{ ? CONTROL LINE
0O TWO-CORE ~]
TWISTED
L CABLE G0,
ANALOG OR POWER LINE POWER LINE

TRANSMISSION
LINE

Fig 111 Winng of Two-core Twisted Cable

Whether the shielding of two-core twisted cable should be single-side grounded or dou-
ble-side grounded depends on the nature of external noise  Normally, single-side grounding
should be employed Double-side grounding should be used If 1t produces better results  In
case of single-side grounding, either side can be grounded In general, reception side I1s re-
commended See Fig 42
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APPENDIX A SAMPLE MEMOBUS
MESSAGES

1 Reading-out States of Cails 00020-00056
{0020-0056)

{1)Query Message

FUNCTION
NO OF

ADDRESSI STARTNO oqs
—_—t—

|02jm]00|13[00[25]0?|;, (RTU]

COLON FUNCTICN

CRC

o OF
|ADDRESSI START NO cou_s LAC
———— —— T

1 3002 5C 5CRLF

‘3Al30‘32|30\31 ‘30|30l31 ]33‘30\30132|35‘43135|0D‘OA| {ASCH)

(2)Response Message
FUNCTION
ADDRESS lNO OF DATA COIL STATES
PR S ————

Ehl|ns|co[ss[szlos|1s|o4ln| (ATU)

CRC
—r——

COLON FUNCTION
| ADDRESS INO OF DATA COIL STATES LRC
.- 0 261 05CD&6BEB20E]! BESCRLF

(2)Response Message

FUNCTION CONTENTS OF
ADDRESS | EETEF HOLDING REGISTER

GRC
——

[oz]oa[oe]oz|2alm[m[m[e3|50j4ag] (RTU]

COLON  FUNGTION
\ ADDRESS INO OF DATA

—— —— —

0
\3A[30‘32|30{33|30|36|3D|32132|42!30'30‘30[30‘30'30‘36133[36‘35'0Di0#\}

CONTENTS OF
HOLDING REGISTER LRC

(ASG!)
4. Reading-out Contents of Input Register

30009 (3009)
{1)Query Message

FUNCTION
NO OF

ADDRESSl STARTNO o5 g CRC

- —r— —_——— —t—

|15|o4]00|os|oc}m|s3|;c} (RTU)

——

f—_~_~,
0 ¢ 1 D ECRL

|37i |35{30134|30‘30|30!38130130‘30‘3\144‘45'00[0;\

COLON  FyNCTION
|ADDRESS L START NO

——

NO OF
COILS

l (ASCI)

W0|32l30‘31 |30{35143|44‘36142{42‘32|3OI45131 ‘42\45}35'0010_;\! {ABCI) (Z)Response Message

2. Reading-out States of Input Relays 10197-10218

{1197-1218)

(1)Query Message
FUNCTION

NO OF
ADDRESS ! STARTNO COILS  CRC
P bt .
i02|02|00|04|00|16[8810;\| {RTL}
COLON  puNcTION NG OF
| ADDRESS L STARTNO  cois LRC
—_— e — —_—
02020 0¢C 4040816 2 2CRLF

(2)Response Message

FUNCTION INPUT

LAY
ADDRESS | N
IDETEF STATES

[[ee]w]xc[oe =]z s8] o

COLON INPUT

CRC
—_—

FUNCTION RELAY
ADDRESS |N0 OF DATA STATES LRC
,_._.__

2 03 ACDB LF
'3A‘30I32|30‘32‘30|33\4];43\44‘42|33|35{33144{00'0»\]

(ASCI)

3 Reading-out Contents of Holding Registers
40108-40110 (4108-4110)

(1)Query Message

FUNCTION

UNETIO NC OF

ADDRESS | START NO COoILS CRC
_— ————, —_——

(e[ 03 [0 [ 6800 [ 0 ¢ [ o]

FUNCTION
START NO

(R™W)

COLON
| ADDRESS |

NO OF
COILS LRC

B O OOS3 8 D CRLF
|3A‘30|32|30‘33'30{30‘36[42\30130] \33|3BL44‘0DIOA| (ASCII)
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CONTENTS OF
INPUT REGISTER
CRC

Mo e[ [w]ea] o] comun

CONTENTS OF

FUNCTION
ADORESS l NO_GF
. _|DATA

COLCN

[, FUNCTION ¢ INPUT REGISTER
EDDHESSJ Bers’ LRC

4

{ASCH)
‘31\‘31 ’35|30|34|30|32‘30|35l33|39|41 L3?!ODiDA!

5 Changing States of Coil 00173(0173)

(1’Query Message

FUNCTION SPECIFYING
ADDRESSl COILNO STATES CFlC

lji[OSlDOlAC!FF|OOI40 F;] (RTU)

COLON  pyncTioN
| ADDRESS |

SPECIFYING
COIL NO  STATES LRG

F 0 O 4 DCRLF
‘3A{30133|30‘35|30i30‘41Id3\46]46|30\30134'44[0D‘0A1

{2)Response Message
Same as that of query message

6 Wrntling-in Holding Register 40136 (4136)

{(1)Query Message

FUNCTION HOLDING
HEGISTER WRITING
ADDRESS | A

CRC
—

l?s[os|oo[s7[03|eejas 3FJ (RTUY

—n—

COLON  FUNCTION WRITING
HOLDING

| ADDRESS[ REGISTER NO DATA LRC

—_———— ,-m—"u—\ ——

9 ECDC

(ASCH)

\3A\30|35‘30!36'30]30i38\37!30|33‘39|45|43|44‘0D|0Al

. Guaranteed | (888) 88-SOURCE | www.artisantg.com



{2)Response Message
Same as that of query message

7. Reading-out States of Particular Coil
{1)Query Message

FUNCTION
ADDHESS | cnc

alola]=] o

COLON FUNGTION
L ADDRESS | LRC

_——— ———

v 10 7 F3Bc
[3a]30[31]30]37] 46]35!00]0A]

{ASCI)

(2)Response Message

FUNCTION

ADDRESSI SC'I%!I'LES CFlC

@ olels]s]

FUNCTION
| ADDRESSI STATES LRC

0107 60D8 BCRLF
[3a]30[3130]37] 36]44[ 28] 42[00] ]

COLON

{ASCIN)

8. Loopback Test
(1)Query Message

FUNCTION TgsT

ADDHESSl CODE DATA CRC
— e el e

02|08 |00 00| a5]37 |DalBE]  (RTY

COLON FUNCTICN
| ADDRESS |

TEST
CODE

—_—— ———
O?DSODOOASS?IA

{_|30|32]361_J_0]30J30|3o]41|35\33|37|31|4||0|3|J (ASCIh

DATA LRC

(2)Response Message
Same as that of query message

9 Changing States of Coils 00020-00029

(1)Query Message SPECIFYING

FUNGCTION NO OF No OF STATES
Ancnessi START HO COILS DATA CRC

(oo [ oo on [ [so o erfee] o

COLON

{2)Response Message

FUNCTION oF
ADDRESS[ START NO cons cnc
——

ﬁm: ‘ 00 I 3 } a0 ‘ 0 ] 24TJ (RTUY)

COLON  FUNCTION

| ADDRESS | EO.LS LRC

———,
010 F0013000AD3GC
I3A130131]30}46130]30]31|33[30|30]30|4| T44]33 ODUA tasciy

Q OF
START NO
—-——M_._

10. Wnting-in Holding Registers 40136-40137
{1)Query Message

FUNCTICN NO OF NO OF
ADORESS | STARTNO GoILS DATA

o —— el

uloloonw]oo]oer]oalmTu?‘M[;ﬂ

WRITING DATA CRG

FUNCTION NO OF NO OF
IADDRESS] STARTNO  ©OILS  DATA WRITING DATA
e
01 100087 000204000A 1

(RTU)

LAC

0 2 5 BCHLF

[3A]3{){31{mmho{za—l3@0]30130|32|30|34[30{30!30]41|30|31 [30]32]35] 35]o0]oA]

(2)Response Message

FUNCTION NO OF
ADDRESS | START NO colLs

SlsTele E ]

COLON  FUNCTION
[Aooness| START NO
S

—_———

NO OF
COILS LRC

0 0 2 G BCRLF
|3A_|30[31|3||3o|3of30]38!37]30!—[30132E36|36|00|—| (ASCl)

COLON  FUNCTION
NO OF SPECIFYING
[ADDRESS | STARTNC NO OF COILSgpary’ grates  LRC
LT . _—
D1 0F g 00 0AD20 000D CALF

3a[30[a ]30[46J30|30|31 |33J30L0]30|41 |30]32]30]30]30]20]44[ 31 [oo]oa

(ASCIl)
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APPENDIX B MEMOBUS CABLE SPECIFICATIONS

Type Length |
JZMSZ- m {inch} Applications
w1006-1 5(197
( ) » Between computer and GL60S, U84, GL20

W10086-2 15(59 1)

W1015-1 25(98)

©8) « Between GLB0S, U84 and R84H-M
W1015-2 15(59 1}
w1017-1 5(197
( ! « Between GLE0S, U84, GL20 and J1078 modem

wW1017-2 15(591)

W10139-1 197

sl ) « Between GLB0S, U84 and GL60S, U84

W1019-2 15 (59 1)

W154-001 25(98) * Between R84H-M and J478 modem

W194-TH 25{(98) » Between R84H-M and 41078 modem
W194-TT1 25(95) » Between P150 and J1078 modem

W198-TT1 25(38) * Between P150 and R84H-M
w2020-001 25(98) + Between GL60S, U84, GL20 and J2078 modem
W2030-001 25(98) * Between P150 and J2078 modem

APPENDIX C DIMENSIONS in mm (inch)

(1) Modem (Type DISGT-J1078)

required for stand-alone nstalia-

|

MOUNTING
SCREW [M4) &
o~
2
~
i et
1 e e——— ——o— QE
i ,_—l Note When /O support (DF8303994) 15
LED INDICATﬁt r___‘ tion, contact your YASKAWA repre-
] | sentative
EXTERNAL |y ———
TERMINAL 5l I—E%g
{M3 5 SCREW) 22
28
[ LY
el
D-SUBCONNECTOR 25P [
H
g
L S|z
G @ — o
POWER =1 I | { 3 — — 2|z
TERMINAL (B8] T > a2l
{M3 SCREW) =
~ N
935 2 APPROX WEIGHT
kg (2 21l
©o3) | 11043 g (2211b)
345

{136
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‘ 36 (0 59)

€




(2}

Modem (Type DISCT-J478)

4-7 5DIA
MG HOLES &
Q
COVER -—re
& EIS
) oh =
o] ]
P
ol 7
al 8
LED INDICATOR ’
gl 71 0§
CONNEGTOR{12P) o o @
2| si a
8l 5 2
q 1]
D-SUBCONNECTGR{25P)
@IE% 5
FUSE' {, # of =
4
poweR suppLy. [\ & &) F-—+
TERMINALS 1
15 50(1 69} ole
~—9—l- -
{0 8! 80 (3 15) =2
82(323)

CASING

do \ ° oo
°
[— [
-] Q -]
-] Q o0
. 186 (7 28)
207 (815}

APPROX WEIGHT 2 5kg {5 5lb)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

75



APPENDIX C DIMENSIONS in mm (inch) {(Cont'd)
{3) Modem {Type DISCT-J2078)

B0 {2 36)

o il .

-

e - _ g,
CONNECTOR 9P | = ( f T -
= - |- L
xo | B H
=Hila 2 == |
s g 2 T sla
= :*—"' b 2
EXTERNAL - 1 gig
CONNECTION | mer | 38 |
TERMINAL vor

(20P M3) .
- H

i o
BT~ oo

APPROX 90 |19(059) | . i
RIS {254 nem_ || s r] T
|l swz4
373

T M4 MTG HOLE aan

A
MOBULE c
MTG SCREW
(M4 PLACES)

Note When |/O support (DF-8305869) 15
required for stand-alone Installation
contact  your YASKAWA repre-
sentative

VIEW

APPROX WEIGHT

06xg [13lb)
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MEMOBUS
DESCRIPTIVE INFORMATION o

TOKYQ OFFICE
New Pier Takeshiba South Tower 1 16 1 Kasgan Minatoku Tokyo 105 Japan
Phone 81 3-5402-4511 Fax Bt 3 5402-4580

YASKAWA ELECTRIC AMERICA, INC
Chicago-Corporate Headquarters

2042 MacArthur Bivd Northbrook, IL. 60062-2028 S A
Phone 1 847-291-2340 Fax 1-847-498 2430
Chicago-Technical Center

3160 MacArthur Bivd Northbrook IL 60062 1917, 4 S A
Phone 1-847-291-0411 Fax 1-847-291-1018

MOTOMAN INC HEADQUARTERS
805 Liberty Lane West Camoltton, OH 45449 US A
Phone 1-937-847 6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA
Avenida Brigadewo Faria Lima 1664 5 CJ 504/511, Sao Paulo Brazil
Phone 55-11-815-7723 Fax 55-11-B70 384%

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2 65824 Schwalbach, Germany
Phore 49-6196-569 300 Fax 49-6196 BBB-301

Motoman Robotics AB
Box 504 538525 Torsas, Sweden
Phohe 46 486-4B800 Fax 46 486 41410

Motoman Robotec GmbH

Kammerfeldstrage1 85391 Affershausen Germany

Phohe 49-8166 800 Fax 49 B166 903%

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchardion Woeds, Cumbemauld Scotland, G68 9LD, United Kingdom
Phone 44 1236-735000 Fax 44 1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Paik Nam Bldg 901 188-3 1-Ga Euliro Joong-Gu Seoul Korea
Phone 82-2-776 7844 Fax B2 2 753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE LTD
151 Lorong Chuan #04 01, New Tech Park Singapote 556741 Singapore
Phone 65-282-3003 Fax 65-289 3003

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiarg Road Taipel Tamwan
Phone 886-2 £63 0010 Fax BB6 2 567 467/

BELWJING OFFICE

Room No 301 Office Building of Being Intemational Club 21
Janguomenwar Avenue Beling 100020 China

Phone B6 10-6532-1850 Fax 86 10 6532-1851

SHANGHAI OFFICE
27 Hul He Road Shangha 200437 China
Phorme 86 21-8553 6600 Fax 86-21 6531 4242 .

YASKAWA JASON (HK) COMPANY LIMITED

Bm 2809 10 Hong Kong Plaza 186-191 Connaught Road West Hong Kong
Phone B52-2803-2385 Fax 852-2547 5773

TAIPEI OFFICE

Shen Hsiang Tang Sung Chiang Bullding 10F 146 Sung Chiang Road Tampe:, Tawan
Phone 886 2 563 G010 Fax 886 2 567-4677

SHANGHA| YASKAWA-TONGJIM & ECO, LTD

27 Hui He Road Shanghai China 200437

Phone 86-21-6531-4242 Fax 86-21-6553-6060

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO , LTD
30 Xue Yuan Road Haidian, Beyng P R China Post Code 100083

Phone 88 10 6233-2782 Fax 86 10 6232-1536

YASKAWA ELECTRIC CORPORATION

YASKAWA

Specifications are subject to change withaut notrce
for ongoing product modsfications and improvements

SIE-C815-13 60E

® Printed in Japan August 1997 90 1 0 05TA &
588-359
——
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.
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