MEMOBUS
DESCRIPTIVE INFORMATION

INDUSTRIAL COMMUNICATION SYSTEM
FOR MEMOCON-SC GL60S / U84 / U84S / GL20 / R84H-M

YASKAWA

- PS60

POWER

® run

BATT
* ALARM

] GLB0S2 crv

s v e

- READY maresny | .- HEADY
= TX1 - PP TX - YX1/ERRT
- Ax1 - PP AX max1 i
= ERA1 - PP EAR & rxzERnz,
-rxz " LINK TX mRxz o
= RXz memkax |  RLTX/ERRS
- EaRz wunkeps | T RAX s
‘mHAT ALM ¢
Y
. B
- MEMGRY L mEmoRY
PROTECT I rrorkey
; !3 oN jlgm oN
oFF . jf % P {arr
RESET "I reser .
. : ] I
STATION i
1SW .1SW ADDRESS ;
oN 3 on I .
g T =10 R
3 .
—— ‘
_— ¢
1 K
S —
AP

|TF64 L IETT asen}

& AEADY
=-Txa
wRxa
.= ERRa
[ gt}
- AXa
M ERA4

« MEMORY

PROTECT
h ON

| I —

SIE-C815-13.60E

s
§
-5
3

IF61 com| IF65 ax

N REAL
-_TY
| RX
- NS
48 NCD
I BCh
. FOWw

NODE
ADDRESS.

H

[

(P



OVERVIEW OF MEMOBUS

The MEMOBUS programmable controller is an internal plant transmission system
compatible with the following systems: MEMOCON-SC GL70H, GL60H, GL60S, S0, S1, S2,
S3, GL40S1, S2, S3, U84, Us4S, GL40S, GL20, and R84H-M.

MEMOBUS is designed to be used as a single master unit compatible with the following
computers: ACGC, P150, GL70H, GL60H, GL60S, GL40S, U84 etc.

Transmission between master and slave (serial transmission) is controlled according to the
master program with the master initiating 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 is able to read and change coil conditions and
register contents of machines in various locations, and control and monitor a wide variety of
production systems. ‘

MEMOBUS transmission protocol (MEMOBUS message) ‘is extremely 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
controller.
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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."

be

: 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 in minor or moderate injury
to personnel and damage to equipment. It may also

used to alert against unsafe practices.

Even items described in

/A 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 INSTALLATION

/\ CAUTION

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

Do not use the MEMOCON-SC in the following locations.

+ Locations subject to direct sunlight or ambient temperatures not
between 0 and 55°C.

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

.in humidity, or condensation.

» Locations subject to corrosive or flammable gas.

* Locations that would subject the MEMOCON-SC to direct vibration or
shock.

+ Locations subject to contact with water, oil, chemicals, etc.

* Instali products correctly according to the instructions.
Improper installation may result in accidents or malfunctions.

+ Do not allow wire cllpplngs or other foreign matter to enter the MEMOCON-
SC.

Foreign matter can cause fires, product failure, or malfunctions.

2 WIRING

/\ CAUTION

+ Wiring must be performed by qualified personnel.
Mistakes in wiring 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.

—iii —



3  PRECAUTION UPON USE

/\ CAUTION

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

TURNING POWER ON/OFF WHEN USING MODEM

« If the slave power unit is 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 transmission 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

() PROHIBITION

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

/\ CAUTION

+ Attaching, installing or removinglother modules is only to be made after the
power is turned OFF. l

; : | .. .
Otherwise, electric shock, malfuri' ction or breakdown will result.

—div —



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 is to be installed in any location in which a failure of
MEMOCON-SC involves a life and death situation or in a facility where
failure may cause a serious accident, safety devices must be mstalled to
minimize the likelihood of any accident. )

- Any illustrations, photographs, or examples used in this manuai are provided
as examples only and may not apply to all product to which this manual is
appllcable

+ The products and specmcanons descrlbed 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 is damaged or lost.
Please provide the document number listed on the front cover of this manuai
when ordering.

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

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




OVERVIEW OF MANUAL

+ This manual describes the functional specifications of MEMOBUS. Read this manual
carefully in order to use MEMOBUS properly. Also, 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, application
methods, etc., for the GL408S.
MEMOCON-SC GL60H/ SIE-C815-17.1 Describes system configuration
GL70H devices and their functions,
DESCRIPTIVE specifications,application methods,
INFORMATION etc., for the GLEOH/GL70H.
MEMOCON-SC GL80S SIE-C815-14.2 Describes functions, specifications,
P150 PROGRAMMING PANEL application methods, etc., for the
DESCRIPTIVE P150 Programming Panel.
INFORMATION

Man/Machine

Interface Iy 1EMOGON-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 is an industrial data communication system applicable to the programmable
controliers Memocon-SC GL60S, S0, S1, 82, S3, U84, UB4J, U84S, GL20 and R84H-M (hereaf-
ter abbreviated to GL60S, U84, GL20, R84H-M).

The MEMORBUS system is comprised of one master unit {computer, ACGC, P150, pro-
gramming panel, U84) and up to 32 slave units (GL60S, U84, GL20, and/or R84H-M).

Transmission {serial) between the master and slave units is controlled by programs held
in the master unit. The master unit initiates transmission and the slave units respond to it. _

The master unit communicates with one slave unit at a time. - Each slave unit is 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.

tn this way, the master unit can detect the states of coils and read or rewrite the contents
of registers of the slave units which may be disbursed in various locations so that centralized
monitoring and control becomes possible over a wide production area.

The transmission protocol of the MEMOBUS system is called the MEMOBUS message.
it is very simple and easy to understand, is usable for any slave unit of GL60S, U84, GL20, and
Fl84H M and it is deS|gned with a common format.

Any computer may become the master unit only if it is provided with an RS-232C port.
The GL60S and U84 can function as the master unit and communication is possible with the

programmable controller.

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

2. SPECIFICATIONS

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

- Between modems Frequency shift keying (FSK)
(2) MEMOBUS Master Unit: Any one of computer, ACGC, P150, GL60S, and U84

(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, ASCII mode (user selectable)



(7) Data Format: RS-232C
* Data: 8 bits (RTU mode), 7 bits (ASCIl mode)user selectable)

+ Parity check: Even parity, odd parity, no parity (user selectable)

* Stop bit (s): 1 bit, 2 bits (user selectable)

TRANSMISSION

DIRECTION
LSB MSB MARK
L A e e e A e L S alc o Rl ")
PREVIOUS 1 | 1 | 1 i i 41 1 0 | ¢NEXT
CHARACTER : 8:P+ 1 1 GHARACTER
: P SPACE
b [T IS, wpn
Rl + (LoGIC“ 0"}
STOP BIT
START BIT PARITY BIT

Fig. 2.1 Data Format

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

(9) Distance of Communication : 4.5km max

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

2.2 SPECIFICATIONS OF MODEM

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

(2) Transmission Qutput Voltage : 6Vp_p at 100kHz, 100} load

(3) Receiving Input Voltage : 100mVe_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+85C(—20 to+60C for P1 50)

(3) Humidity: 5 to 95% R. H. (no condensing)(20 to 80% R. H. for P150)

(4) Vidration Resistance : In compliance with JIS*C 0911 I B class 3 (except for P150)

(5) Grounding Resistance: 100Q or less



2.4 FUNCTIONS

2.4.1 General Functions

(1) Reading out Coli State

(2) Reading out Input Refay State

(3) Reading out Contents of Holding Register
(4) Reading out Contents of Input Register
(5) Changing Paticular Coil State

(6) Changing Coil State |

(7) Writing in Holding Register

(8} Loopback Test

2.4.2 Exclusive Functions for GL60S

{1} Reading out Specified Link Relay State
(2) Reading out Constant Register

(3) Reading out Passing Register

(4) Reading out Link Register

(5) Reading out Extension Register

{6) Reading out Step State

{7) Changing Specified Link Relay State
{8) writing in Specified Constant Register
(9) Writing in Specified Link Register

10 writing in Specified Extension Register
(17 Changing Multi-link Relay State

{12 Writing in Multi-constart Register

(13 Writing in Multi-link Register

()  Writing in Multi-extension Register



3. SYSTEM CONFIGURATIONS

3.1 COMPUTER MASTER

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

advance in the computer.
each core providing one-way transmission.

since it is connected via a terminal block.

TERMINAL
BLOCK

T

TWO-CCRE TWISTED
CABLEX2FOR
RETURN]) TYPE

RG-108/u OR
EQUIVALENT

GLS0S SLAVE
JZMSZ-W1006-1 DDSCR
(0-
JZMSZ-W1015-T1_U/[: -GLe0sO
COMMUNICATION
MCDULE
MEMOBUS PORT a4 SLAVE
*
JZMSZ-W1006-1 DDSCR
Rs-239C PORT | 0 Tzwszwostr OH -usaDxx
MASTER
F
GL20 SLAVE
*
b X "
JZMSZ-W1006-1 0 Oboscr.atzo
—
MEMOBUS PORT  R84H-M
MODEM SLAVE
DISCT *
-srors_fi0 JZMSZ-W198-001 1y 4 DDSCR
\ “RBAH-M
JZIMSZ* JZMSZ-W2030-001 )
W194-TT1 | WHEN MODEM IS DISGT-J2708 MEMOBUS PORT j
MODEM UB4 SLAVE
DISCT JZMSZ-W1017-T1 DOSCA
1078 iy 00 Gaaiixx
COMMUNICATION .
MCDULE
MODEM MEMOCBUS PORT GLEOS SLAVE
DISCT JZMSZ-W2020-001 DOSCR
-J2078 i, 1 ° GLE0ST]
GL20 SLAVE
MODEM
1SCT JZMSZ-W1017-T1
Enst??s it {] JpDSCR-GL20)
MEMOBUS PORT
R84H-M
MODEM 84H-M SLAVE
DISCT JZMSZ-W194-TO1 DDSCR
-J1078 JG } -RB4H-M

1

TO NEXT MODEM

patible with the connectors.

MEMOBLIS PORT

Fig. 3.1 Configuration with Computer Master

* Depending on the computer, the cables shown here may not be com-

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 ASCIl module (C8160) or
(C8660) is used to perform communication through its ASCII port.

Us4
SYSTEN
BUS

COMMUNICATION

. MODULE . .
MEMOBUS PORT
ASCII POAT \ UBd SLAVE
, _ et
ASCIt MODULE Jzmsz | poscR
o -W1D19-1 -UBdOX X -
[ JAMsC JzmszZ GL50S SLAVE
(-Cae60) -W1018-1
-C8160 Jﬂﬁ DDSCR
\ -6L60s0]
ASCIl PORT !
COMMUNICATION
. MODULE
MEMOBUS PORT
¢ ASCIl PORT GL6OS SLAVE
ASCI| MODULE / JZMSZ E DESCR
h g w1019-1 | 00 sieosm ers '
IN 15 MET
L JAMSC JZMSZ U84S SLAVE r
(-CB880) -W1018-1 .
-C8160 JD—————LD bosGR
' \ ‘ O uses-xx
ASCl -
MEMOBUS PQRT Gt20 SLAVE
ASCI| MODULE JZMSZ \C DDSCA )
o191 UL a0
JAMSC
JZMSZ N
(-CB660) sz R84H-M SLAVE ]
-cet0  [J D—LU bDSCR
' O ‘RasH-M J
ASCH PORT
Ascl popr - MEMOBUS PORT TERMINAL BLOCK
' MODEM MODEM - UB4 SLAVE
ASCIl MODULE JZMszZ g owser DISCT |y JZMSZ-WH017-TH DDSCR
= SW1017-T1 |—U 3 -
: 0 J1078 41078 GCOMMUNICATION # | -U8400xX
S JAMSC JZMSZ MODULE
(-CB560) .« WI0I7-T1 MODEM MODEM MEMOBUS PORT  OLB0S SLAVE
-cats0  HO ] og  oscr DISCT JZMSZ-W1017-T1 np] ©Psch
-J1078 -Jto7s -GLsos]
' : COMMUNIGATION *
.o MODULE
TWO-CORE TWISTED
"
ASCI POR CABLEX 2(FGR RETURN) MEMOBUS PORT U843 SLAVE
MODEM  TYPE RG108/u OR MODEM
ASCII MODULE JZMSZ d oscr EQUIVALENT oscr | JZMSZ-W2020-001 DDSCR
: w1017t f 08 v - N
] 21078 J2078 GOMMUNIGATION # uBasxx
JAMSC JZMS2Z MODULE GLB0S SLAVE
(-C8660) h SW1017-T1 MODEM MODEM MEMOBUS PORT
CB180 D—‘—GE DISCT DISCT JZMSZ-W1017-T1 i DDSCR
. -J1078 e PO 00 5 5050
TWO-CORE TWISTED
ASCHl PORT CABLEX2(FOR RETURN). MEMOBUS PORT
' TYPE RG108/u OR GL20 SLAVE
. MODEM  EQUIVALENT MODEM
ASCI MODULE JZMSZ d oser DISCT | pyZMSZ-w1017-T1 d ooscr
o -W1017-T1 | 0 -J1978 -J¥078 -GL20
JAMSC ' ’
1 (-C8860} fﬂ,‘;zr_n MODEM MEMOBUS PORT 84H-M SLAVE
-C8160 JD—————LG g oISeT DISCT JZMSZ-W194-T0H ] DDscR
-J1078 ors PO U0 Resn-m
1
ASCINPORT MEMOBUS PORT

(a)
Fig. 3.2 Confi

guration with U84 Master

One Slave Unit Connected to an ASCII Port




MASTER ASCIH PORT

ASCIl MODULE
. JZMSZ-WI017-T1
samsc P
us4 — | -C8160
SYSTEM tcessn) PO

BUS \

TERMINAL BLOCK

MODEM
gl oser g
-J1078
MODEM GLBOS SLAVE
DISCT h JZMSZ-W2020-001 DDSCR
TWO-CORE TWISTED zore PI— —01] -gLeos O
CABLEX2(FOR RETURN). cOMMUNICATION &
TYPE RG108/u OR MODULE
EQUIVALENT MODEM MEMOBUS PORT ~ UB4 SLAVE
>E DISCT JD— JZMSZ-W1017-T1 0 DDSCR
-41078 .
COMMUNICATION 7] ~UBAIXX
MODULE
MODEM MEMOBUS PORT ~ UB4S SLAVE
DISCT JZMSZ-W1017-T1
> O po— —og %058,
COMMUNICATION &
MODULE oLo0 SLAY
MODEM MEMOBUS PORT L0 SLAVE
DISCT JZMSZ-W1017-T1 DDSCR
>E -J1078 10~ 00 -GL20
MEMOBLUS PORT
-M SLAVE
MODEM RB4H-M
JZMSZ-W194-T01 o
s PO ~07 “rainn
MEMOBUS PORT

TO NEST MODEM

(b) Multipie Slave Units Connected to an ASCII Port
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3.3 P150/P140 MASTER
Basic communication is performed between P150 (P140) and U84 (GL60S) using MEMOBUS

messages.

Therefore, P150 can be considered as a computer.

COMMUNICATION
MODULE
MEMOBUS PORT

UB4 SLAVE
~
JZMSZ-W1015-T1 DDSCR
U0 “ysatixx
COMMUNICATION
MODULE
MEMOBUS P{ UB4S SLAVE
JZMSZ-W1015-T1 DDSCR
(g— i 00 pesxx
. COMMUNICATION
MODULE
. T
s I MEMOBUSPORT . . =
DDSGR
CONTROLLER 0
PORT o JZMSZ-W1015-T1 0 Gweeso | p
MASTER
B; ll
. GL20 SLAVE
. JZMSZ-W1015-T1 DDSGR
10 _aLzo
. MEMOBUS PORT  R84H-M
TERMINAL BLOCK  MODEM SLAVE
ISCT
T~ 315;5 ngp——oms—~ JZMSZ -W198-TT1 DDSGA
-A84H-M
J2MSZ JZMSZ-W2030-001 When J
-W194-T71 | modem is DISCT-J2078
MEMOBUS PORT
TWO-CORE TWISTED U84 SLAVE
CABLEX 2 (FOR RETURN) MODEM
TYPE RG108/u OR DISCT b JZMSZ-WA017-T1 DDSCR
EQUIVALENT -J1078 : 08 Jsatixx
COMMUNICATION
. MODULE
MODEM : MEMOBUS PORT  U84S SLAVE
DISCT JZMSZ-W1017-T1 gd ooscr
-11078 _UB4SX X
COMMUNICATION
MODULE
MEMOBUS PORT
MODEM GL20 SLAVE
DISCT 0 JZMSZ-W1017-T1 {|E DDSCR
-J1078 -GL20
MEMOBUS PORT
MODEM RBAH-M SLAVE
DISCT J W JZMSZ-W194-T01" 3[ ODSCR
-J1078 -R84H-M
MEMOBUS PORT
MODEM GLBOS SLAVE
DISCT JZMSZ-W2020-001 DDSCR
szors pO- U0 Gleoso

TO NEXT MODEM

COMMUNICATION
MCDULE
MEMOBUS PORT

Fig. 3.3 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 ali the units in series, Fig. 3.4 (3). The master unit may be located any-
where in the communication line of the units, Fig. 3.4 (b). Be sure to terminate both ends of the
line of units with terminators.

TWO-CORE
TWASTED CABLE
TERMINATOR . TERMINATOR
MASTER SLAVE SLAVE SLAVE SLAVE
e TR 1 2 3 n
() nx3z
TERMINATGR "« TERMINATOR
NN N N NS
SL!I\VE sr.;ve BoaeTER SL;VE SL:VE
: n=32
(b}
Note : Modem is ommited in these illustrations N
Fig. 3.4

{2) No modem is necessary when only one slave unit is involved and is not more than 15
meters from the master unit. Modems become necessary when more than one slave unit is in-
volved or when one is more than 15 meters from the master unit, Fig. 3.5

TWO-CORE
TWISTED CABLE

RS-232C s
caiLe ] e s L
’ s iy
/ 15m TO 4.5km

@ SLAVE TWO-CORE
\ TWISTED CABLE
il
WITHIN 15m TO OTHER

MODEMS

Fig. 3.5

(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 witl be performed in parallel.

(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 is 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 controlled by software to reattempt communication when it has de-
tected an error.

13



3.4 PRECAUTIONS FOR BUILDING A SYSTEM (Cont'd}

If a message of master unit is 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 slave unit is turned on or off while modem power is on, the modem will produce a spu-
rious 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 siave unit, then turn on the modem.

+ Power OFF—Turn off the modem, then tL}rn off the slave unit, or turn off the modem and the
slave unit simultaneously.
Refer to Fig. 3.6.

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 ’li ‘1’
',)_-?) . . N 3 A p)__‘;)
ua4 GL60S
GL20 ug4
R84H-M R84H-M
GLE0S . GL20
- 1TLR QN-DELAY TIMER
@_ ON-DELAY 1TLR o {t SEGOND)
TIMER (1 SECOND) . 3
IKR 06— MODEM
o Ay DISCT
o o—— MODEM ——I = - AVA -J2078
- - - 1 l-umopem power suppLy
Fig. 3.6 Power Sequence Concept (J1078, 478) Fig. 3.7 Power Sequence Concept (J2078)

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

(8) Memocon-SC184, 184H, 484, R84, and R84H withdut the MEMOBUS interface can not be
used with the MEMOBUS system.

14



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 terminal block provided on the front panel of modem.

A B
RECY [ D@ T
TERMINAL

D@
SHIELDED ala

NOT USED

SEND I: @@
TERMINAL

®l® Note: Do not use B() 1o B® (not even as
SHIELDED ele| junction terminals for extending leads)

of the terminal block.

Fig. 4.1 Terminal Block

When cbnnecting the two-core twisted cables to a modem, connect master side send
terminals (SEND) all 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 TERMINAL TERMINAL
A A
TERMINATOR ?

(10002, 1/2W) N

=

X TERMINATOR
Note: AC signals flow through the two-core (1000, 1/2wW)

twisted cables and connections to A (D
and A @ {or A @ and A ®) may be
interchanged.

Fig. 4.2 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. 4.3. Provide both ends of the two-core twisted cable with terminators
{100Q, 1/2W), Fig. 4.4.

TERMINATOR
(0. /2w TRE  TEmMNAL
B
® ®
® NOT USED ® NOT USED
® ®
Fig. 4.3 Branching Two-core Twisted Cables Fig. 4.4 Terminator

15



4.1 CONNECTIONS BETWEEN MODEMS (Cont'd).

(2) J1078 MODEM _
As shown in Fig. 4.6, for connection of two-core twisted sheilded cable, connect all send ter-
minals (SEND) at the master side with receive terminals at the siave side. Then gather alli
send terminals at the slave side to connect with receive terminals {RECV) at the master side.

@

RECY TERMINAL
L @
SHIELDED @
Cl ®

RECY TERMINAL
®

SHIELDED @

cle|sa|le|le|e

SHIELDED

SEND TERMINAL

SHIELDED

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

in J1078.

Fig. 4.5 Terminal Biock

16

MASTER  SLAVE1 SLAVE 2 SLAVE n
1078 J1078 J1078 91078

TERMINATOR

T
1
)

N
o
[

UBETERMWAL BLOCK TERMINAL BLOCK

- CABLE CA . 1] CABLE
& ; ca BLE L% | @

<o)
Fi [
- @tﬁ LQ @
TERMINATOR[ L] = A\ LT
(1000.1/2w) | ® |STriELDED|  [SHIELDEDYD)| @
L J
Note : )
1. Two signal lines of two-core twisted cable do not have polarity.
2, Both ends of two-core twisted cable are provided additionally
with terminators {min. 1009 ,1/2W or more).
3. J1078 at the master side can be located in any place on the
same line ; not specially required 1o be in the end.
4, J478 and J1078 can be used in the same system.

Fig. 4.6 Connection of Two-core Twisted Shielded Cables



(3) J2078 MODEM
As shown in Fig. 4.7, for connection of two-core twisted sheilded cable, connect all send ter-

minais (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.

Ter:’c";'_'"al Signal | Internal Circutt
5 —
TERM 1 100G (1/2W) TERMINATOR
[ t FOR TERMINATOR
7 SENLH .
§ || g + SEND
) SEND2Z
TERMINATOR
9 [SHIELD—
10 r
TERMZ| 1000 (1/2W)
11 L FOR TERMINATOR
12 RECV1 .
}” é ~ RECV
13 RECV2
14 SHMIELD—
15 +12v +iz2v
16 +15v AVR
17 ov > oV
18 —15v AR
19 —12v —12V
20 FG [

5=
8%
-~
o]
m
n

M |
(2068880980000 00 Y |

Do not use terminals O to @.

Fig. 4.7 Terminal Block

SLAVE 1 SLAVE 2 SLAVE n
J2078 J2078 J2078
SEND @ © ®
— ® ® %
HD>
@-J @A @
i @ o
a @ i
B4l I 2
"@ v 17,50 @
T} Lth HG3
@ U] ®
& 18 8
@ I O
ULy iE] 134
6@ @ (E;
& & &
L _— L

* External power supply : +15V £5% (200mA),
—15¥15% (100mA) or -+12v£5% (200mA),
—12vE 5% (100mA) modem logical power supply
Note :
1. Two signal lines of two-core twisted cable do not have polarity.
2. Both ends of two-core twisted cable are provided additionally
with terminators (min. 100Q, 1/2W or more).
3. J2078 at the master side can be located in any place on the
same line ; not specially required te be in the end.

Fig. 4.8 Typical Connection between Modems

]TEHMINATOH

ETERMINATOH

17
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5. SETTING COMMUNICATION PARAMETERS

5.1 SETTING COM.MUNICATIO‘I 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 is provided with two MEMIBUS slave
ports and communication parameters are set independently for them.

MAIN POWER SUPPLY CPU MODULE

- . COMMUNICATION
MODULE :

REGISTER ACCESS
PANEL{RAP)
MEMOBUS PORT 1
(SLAVE)
MEMOBUS PORT 2
{SLAVE)

584-358

‘Fig. 5.1 MEMOBUS Ports and Register Access Panel

(1) Displaying of Communication Parameters

It is 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

6 [x]ofofo]Y]

X: Port number
X=1---MEMOBUS port 1
X=2---MEMOBUS port 2

Y : See Table 5.1.




——

Table 5.1

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

Y=02 Baud rate {default: 9600 baud)
150, 300, 600, 1200, 2400, 4800, 9600, or 19200

Parity check enabled/disabled (default: enabled)
Y =3 ENARLLE ... Parity check enabled
Ji585, - Parity check disabled

Parity type (default: even parity)

Y=4 EEN... Even parity
add - Odd parity
Y=5 Number of stop bits: 1 or 2 (default: 1 bit)

Communication mode (default: RTU mode)
Y=86 H55bES5.. RTU mode
AS5C 1 - ASCll mode

Freset value of port delay timer (default: 0);
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

Enter 610002, — En

9600 BAUD

oy %5 [ [OToT5l61g10] S

The value of Y is 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.

19



5.1 SETTING COMMUNICATION PARAMETERS OF U84 SLAVE (Cont'd]

. » Sample QOperation .
To alter the baud rate of the MEMOBUS port 1 to 4800

Turn off memory
protect switch.

Depress

key.

Indicator Display

Enters10002.. / —= (5] {18101 2]
Depress [REF] / o [DTTTGIEIIT] rare: o600 waue

Enter 4800. —_— E

4800 baud is set. ~
E:ﬁress — g Displaya':err:ziies

unchanged.

(b) For other parameters, it is 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:

Turn off memory
protect switch.

Depress

key.

Indicator Display

Enter 620004 and : .
depress ﬂ — - -. :;r;%;)é? is

kay.

E::ress ENTR — ...mﬂ :izggytzge Is

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



5.2 SETTING COMMUNICATION PARAMETERS OF R84H-M SLAVE

The R84H-M is provided with two switches to set the communication parémeters, Fig. 5.2.
Remove the front switch cover when setting communication parameters.

R84H-M
C8012 IMEMOBUS INTERFAGE)
——
I l —]| . INDICATORS
. OFF —t——t= ON
< || serming e
S| switcHes
o ¢ 15w e
(e ADDRESS 1,
. SAMPLE SET L] 9600 BAUD.
. | = A 1 STOP BIT,
3 * EVEN PARITY,
l (3 RTU MODE
l-t— MEMCBUS 2 W,
o] PORT L
: 1
<] . v
ﬁJ A eser| [0]
J
Note :

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

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

Fig. 5.2 Paramater Setting Switches of R84H-M
(1) Address Setting
Table 5.2 Address Setting

SW Address OFF ON
1 SW-8 Address 1(29) 1 0
1 SW-7 Address 22"} 2 o
1 SW-6 Address 4(2%) 4 0
1 SW-5 Address 8(2%) 8 0
1 SW-4 Address  16(2%) 16 0
1 SwW-3 Address  32(2%) 32 ]

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 swilches 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 (Cont'd)

Table 5.3 Sample Address Setting

A?g Leesssglto. 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, 1SW-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 {SW-3: OFF, 1SW-8 to 1SW-4: ON

(2) Parameter Data Format Setting

Table 5.4 barameter Data Format Setting

SW No. Parameter ’ OFF ON
25W-8 Number of stop bits 1 bit 2 bit
25W-7 Parity‘enable_d/disabled Enabled Disabled
28W-6 Even/odd parity . . Even Odd
(3) Baud Rate Setting
Table 5.5 Baud Rate Setting
2SW-2. 25W-3 2SW-4 2SW-5 Baud Rate

0 0 0 : 0 50

0 0 0 A 75

0 0 1 0 110

0 0 1 1 134.5

0 1 0 0 150 -

0 1 0 1 300

0 1 -1 0 600

0 1 ) 1 1 i 1200

1 0 0 0 1800

1 0 0 1 2000

1 c 1 0 2400

1 0 1 1 3600

1 1 0 0 4800

1 1 0 1 7200

1 1 E 0 9600

1 1 1 1 19200

Note: 28W-1 is not used. (1: OFF
0: ON



(4) Parameter Mode Setting

Table 5.8 Parameter Mode Setting

1SW-1 18w-2 Mode
ON ON ASCIt {7 bits}
ON QFF 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

{1) Address Setting

GL20

CPU

PORT 1

{MEMOBUS)

[]

PORT 2
{P18Q)

ON QOFF
1
_I ADDRESS 1
1 8w
9600 BAUD RATE
EXAMPLE 3_]
—— 1 STOP BIT
‘—[ EVEN PARITY
28W  “RATU MODE
)

PRIOR TO SHIPPING

Table 5.7 Address Setting

SW No. Address

1SW-3 Address 32 (2%) OFF
1SW-4 Address 16 (24) OFF
18W-5 Address §(2°%) OFF
1SW-6 Address 4{2%) OFF
1SW-7 Address 2(2") OFF
15W-8 Address 1(2°) OFF

23
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Table 5.8 Parameter Data Format Setting

5.3 SETTING COMMUNICATION PARAMETERS OF GL20 SLAVE (Contd)

{(2) Parameter Data Format Setting

SW No. Setting |-tems OFF ON
25W-8 No. of stop bits 1 2
25W-7 _-Parity provided Yes No
28W-6 Even/odd parity Even Qdd
Baud Rate Setting
Table 5.9 Baud Rate Setling
28W-1 25W-2 25W-3 25W-4 25W-5 Baud Haté
(OFF) (ON) (OFF) (OFF) (OFF) (1200)*
ON OFF ON OFF _ON 2400
OFF OFF OI;'F OFF ON 9600
OFF OFF OFF OFF OFF 19200

Parameter Mode Setting
Table 5.10 Parameter Mode Seiting

* Setting 1200 baud rate is optional. For details, contact YASKAWA representative.

15wW-1 18W-2 Mode
ON ON ASCII (7 bits)
ON OFF RTU (8 bits)
OFF ON Not used
O_FF OFF Test ($elf—diagnosis)

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 is 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.



6. COMMUNICATION PROTOCOL

Communication between the master and slave units is controlled by programs held in the mas-
ter unit. In all cases, the master unit initiates data transmission and a slave unit will respond to
it. When master unit begins data transmission, it sends a set of data {query message) to a
slave unit in a fixed sequence. Upon receiving the query message, the slave unit decodes it
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. 6.1 Format of Message

(1) Slave Address

This is a number in a range of 1 to 247 (1 to 63 for R84H-M ,GL20 stave units) which is preset
for every slave unit. The master unit communicates with only one slave unit 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 siave units accept the query message regardiess of their preset address-
€s. 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. It is 1 to 247
for GL60S and U84, and 1 to 63 for R84H-M and GL20.

25
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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 in & Scan
Code GL60S, . B4
{Hexadecimal) L84, R84H-M | GL20 4 RB4H-M | GL20 GL60S
. Lg4s
u84s -
1 Reading out coll state 2000(976)| 256 256 64 32 32 2000
24 Reading out input relay state 2000(976) 256 256 64 . 32 32 2000
3n Reading out holding register contents 125(61) 125(61) 125(61) 32 16 16 128
4y Reading out input register contents | 125(61) 32 32 a2 16 % 125
54" Changing state of single coil 1 1 1 1(in 2scans) | 1{in 2scans) | 1{in 2scans) | 1{in 2scans)
(W Writing in single holding register 1 1 1 1 1 1 t
Tn Reading out paticular coil state 8 B . 8 8 8 8 8
Bu Loopback test — — —_ — — — -
Fu™* Changing multi-coil states ; 800 — — B4(in 2scans)i = — - 800
104" Writing in multi-holding registers 100(58) ~ — — 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 is ON.

2. Function codes Fy and 104 cannot be applied to R84H-M and 684H.
3. Numbers in ( ) indicate those for ASCII mode.
(2) Functlon Code
The master unlt _specifies functlon to be executed to a slave unit using functlon code., Table

6.1 summarizes the function codes.

(3) Data ,
After setting the function, the master unit sends the data needed to execute the function to the
slave unit. Data depends on the function " For detail, refer to the description of the message

format given for each function. - o - t-

Note that the poil, input relay, input register, and holding register are identified by rela-
tive numbers relating to their reference numbers. The value of the last four digits (minus 1) of
the reference number is used for GL60S a_'hd U84, and of the last three digits (minus 1) of the
reference number is used for R84H-M and GL20 (see Table 6.2).

Table 6.2 Reference Number and Relative Number

Reference Number Relative Number
Elements .
GL60S, U84 |R84H-M, GL20| GL60S, Us4 R84H-M, GL20
Coil ' 0X X X X OXXX | DXXXX-1 0X X X -1
Input Relay IX XXX 1X XX 1 X X X X-10001 1 XX X-1001
Input Register IXXXX 3IXXX IH XXX -30001 3IX X XK-3001
Holding Register 4X XXX 4% XK 4 X X X X-40001 4X X X-4001

Note: Relative numbers are used in messages.



(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 (Cyclic Redundancy Check) and LRC {Longitudinal Redun-
dancy Check), depending on whether in RTU and ASCIl modes. Refer to Sections 7.11 and 8.4
for detaits.

6.2 COMMUNICATION MODES

There are two modes of communication between the master and slave units : RTU {Remote Ter-
minal Unit) and ASCIHl modes. The communication mode is defined by the number of data bits,
7 or 8, when setting the communication parameters. The capability {speed) of the master unit
is the major factor in selecting a mode. RTU mode is selected when the data processing
speed of the master unit is comparatively fast and ASCIi mode in other cases.

In both modes, the communication procedures are the same. in ASCI mode, marks are
needed to indicate the beginning and end of a message ; each 8 bit data of RTU mode is di-
vided into two ASCII characters of 7 bits before transmission, and the method of error detection
varies from that used in RTU mode. Table 6.3 summarizes the differences between the two
mades.

Table 6.3 Differences between RTU and ASCI! Modes

ltem ' RTU Mode ASCIl Mode
Number of Data Bits 8 (binary) 7 (ASCII)
Message Start Mark Unnecessary : (colon)
Message End Mark Unnecessary CR/LF (carriage return/line feed)
Message Length N 2N+ 1
Data Time Intervai 24 bits' time or less 1s or less
Error Detection CRC-18 LRC

Note: With U84, the data time interval is 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. |f the interval is too
large, the siave unit regards that transmission as having ended and ignores the
message because the format is wrong.
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6.3 SLAVE UNIT RESPONSE

Receiving a query massage from the master unit, the slave unit exa’rnine"s it aﬁd, when valid,
moves the guery message from the receive buffer to the execution buffer. If invalid, the slave
unit ignores the message and takes no action. Processing is done in interrupt mode up to that
time. : . .

At the end of that scan, the query message is decoded and executed. Then the slave
unit prepares a response message and moves it to the transmit buffer. If the query message is
defective {for example, an illegal function code is referred to}, the slave unit does not execute
it, but rather creates a message identifying the defect and enters it 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 coil 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 multi-coil states and writing in multi-holding registers, the
slave 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 is 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 function 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 L. 2, 3 AND 11y

ERROR CODE

ERROR CHECK

Fig. 6.2 Response to a Wrong Query Message

Table 6.4 Error Codes

ggg; Meaning

1 In;fali'd functioﬁ code

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

3 Number of elements of coils/input relays/registers wrong {out of range)
17" CRC-16 or LRC error

* Applicable only to U84 and GLB0S.



(3) No Response

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

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

but do not respond.

* A transmission error (overrun, framing, parity, CRC-16, or LLRC) is found in the query message.
In case of CRC-16 or LRC error with U184, 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 in the query message is too long: 24 bits' time (1
second or more with GLB0S and U84) in RTU mode, and 1 second or more in ASCIl 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 limit should normally be 3 to 5 seconds.

6.4 REQUIRED TIME FOR SIGNAL TRANSMISSION

Regquired time for a signal transmission in the MEMOBUS system can be calculated from the
following seven reiated times. 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 time 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 time 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 is up to 5 ms.

(3) Query Message Transmission Time
To calculate the time, use the equation below. Number of bits per character is 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 x Number of bits X 1000
query message per character

Baud rate

(ms)

(4] Slave Processing Time

This time interval comprises the time from a slave receiving processing a query message sent
from the master to the time when the stave 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
coils, input relays, input registers, and holding registers) in a query message.
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6.4 REQUIRED TIME FOR SIGNAL TRANSMISSION (Cont'd)

Divide-a specified number in a query message by a maximum number which can be pro-
cessed within one scan as shown in Table 68.1. Decimal numbers shouid be converted to the
next whole number. i

For example, reading out 100 holding régiéters for U84 slave is as foll-ows o
Processing time=100/32=3.125-‘+4 scan time

{5) Delay Time of Modem {Slave Side) . -

This time 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 is up to 5 ms. -

(6) Response Message Transmission Time -~ -~ B
The following equation, which is the same as that of the calculatlon of query message transmis-

sion time, shoutd be used. ’
Transmission time= i )
B . . . ' . f b.
Number of characters of x Number of bits % 1000-
guery message per character
Braud rate

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

(ms)

« U84 master: 1-2 scan times




7. MESSAGE FORMAT (RTU MODE)

in RTU mode, the message format should be as shown in Fig. 7.1.

The data length and contents vary with the function. The formats of the query and re-
sponse messages are described below according to the functions. Table 7.1 summarizes the
message lengths of the functions.

8 BITS

SLAVE ADDRESS

FUNCTICN CODE

= DATA > ] DEPENDING ON FUNCTION

CRC-16 (HIGH CRDER)

} ERROR CHECK

CRC-16 (LOW ORDER)

Fig. 7.1 Message Format in RTU Mode

Table 7.1 Message Lengths in RTU Mode

Function Query Message Response Message
Code Function Minimum Maximum Minimum Maximum
(Hesagecimz) GL80S GLBOS GL60S GL60S
Ugs |RBAHM| GL20 |7 o " RaaH-M| GL2G |70 7 IRBIH-M| GL20 | ° o " | RBAH-M| GL20
14 Reading out coil state 8 8 8 8 8 8 6 ] 3] 255 37 ar
2u Reading out input relay state 8 B 8 8 8 8 ] 6 & 255 jeyg 37
3u Reading out holding register contents 8 8 8 8 8 8 7 7 7 255 | 255 | 255
44 Reading out input register contents 8 -] 8 3 8 8 7 7 7 2565 69 69
5y Changing state of single cail 8 8 g 8 8 8 8 8 8 8 8 8
[: 9 Writing in single hotding register ] 8 a 8 8 8 8 8 8 ] 8 8
7w Reading out paticular coil state 4 4 4 4 4 4 5 5 5 5 5 5
Bn L.oopback test 8 8 8 ] 8 8 8 8 8 8 8 8
Fu Changing multi-coil slate 10 — s 109 — — 8 — — 8 — —
104 Writing in multi-holding register 1 — 209 — — 8 — - 8 — —

7.1 READING OUT COIL STATES (01,

(1) Function
The states of coils whose numbers are continucus will be read out when the number of coils
and the starting number are designated.

The data includes the states of eight coils, arranged in the order of the coil numbers, in
the response message. LSB of the data indicates the state of the coil having the smallest
number.

When the number of coils is 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,) (Contd)

(2) The following shows examples yvhere the states of a total of 37 (25,) coils among coils 20
(14y) to 56 from slave 2. - '

Query Message

+ Response Message

{Normal)
SLAVE ADDRESS | 0 2
FUNCTION CODE| 0 1n
e baTa TEMS | 05
;I_PAS;I'EB-COIL 1 Con
T Y
S
NEST 8-GO T B
Hte| 04w
CRC-16
T Rt FFu

SLAVE ADDRESS ¢ 0 2w
FUNCTIONCODE| 01w
HIGH U 0
ORDE:
f‘TAHTJNG 2 } FIRST COIL NO.—1
* 5%l 13
KIGH
croea| 0 0 n 1 t0 2000 (US4) ]
UANTITY
° Low } 1 to 256 (GL20. R84H-M)
GRben| 2 5 H
botn] 0 Cw
CRC-16
Saler| 271
Note : )
1. The following shows arrangement and indecations of the data
iterns.
MSB LSB
FIRST 8-COIL Pl

SPECIFIED DATA

LAST 8-COIL STATE

SHOWS FIRST
COtL STATE.
“1" 1 ON

"g” T OFF

. With R84H-M and 684H, states of the output coils (0001-0256)

and internal coils {0257-0512) cannot be read out using a single

message.
. ber of coils must

not be greater than 55,

If the starting number is 200, for example, the num-

-+ Response Message
(Abnormal) -

SLAVE ACDRESS | 0 2w

FUNCTIONCODE| 8 1w

ERROR CODE G2x

{r

SiFIGDHEF\ 3lw
CRC-16

&30ea| G 1w

* N shows the number of input relays. [Y2] is

the largest integer that dees not exceed rh-'g



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 is a multiple of eight, MSB of the last data represents
the state of the last input relay. Othewise, the redandunt bits (MSBs) of the last data are ail 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 2w SLAVE ADDRESS | 0 2« SLAVE ADDRESS | 0 24
FUNCTION GODE | 0 2 FUNCTION CODE| 0 2# e FANGTION |y 5
‘ NO. OF N+7 ] i
STARTING |ORbER| 0 0# } FIRST RELAY NO. —1 DATA ITEMS 03w l [ B ERROR CODE 03w
NG — 10001 (1001 FIRST 8-INP (GH
EaBen] C 4w (1001) RELAY STATE | ACo i IR
HiGH NEXT 8-INPUT DE CRC-16 sl A
okberl @9 [ 1 1 2000 Usa) RELAY STATE K OAGER "
QuANTITY Low 1 to 256 (GL20, R84H-M) NEXT 8-INPLIT
SApes| 1 6w ’ RELAY STATE 35w
HIGH HIGH
CRC-16 UZDER BEv CRC-16 ::f“ Ziw *N shows the number of input relays. ["T”] is
LOW
onoes| 0 Aw onoer| B BH the largest integer that does not exceed 17,

Note : The following shows arrangement and indications of the data

items.
MSB LSB

FIRST B-INPUT e

RELAY STATE oA SHOWS FIRST
INPUT RELAY STATE.
“1" I ON

T T “0" . QFF
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 reglsters are entered in the response message as data, di-
vided into two parts the hlgh order elght bits and the low order 8 blts arranged in the order of

the register numbers,

{2) The following shows examples where the content of total 3 holdlng registers among 40108

to 40110 (4108 to 4110) are read out (108 6CH)

* Query Message " -

ORDCER

SULAVE ADDRESS | 0 2w
FUNCTION CODE | 0 3 s
HIGH
STARTING |Orbes] O O
No.
bhoee| 6 B
Hléﬂ 0 0 H
QuanTiTy [T
bAbeat 0 3 H
SRoEn| 7 4 W
CRC-16
KRl 24n

FIRST HOLDING
REGISTER NUMBER
—40001 (4001)

1
I 1t 125
I

-+ Response Message
= {Normal)

SLAVE ADDRESS | 0§ 2+

|FUNCTION CODE | 0 2+

No.
OF DATAITEMS | ¥ 62

. ﬂggme Srea| 0 20

REGISTER
CONTENTS |838en| 2 Bn

ngﬁ:me BRbts| O Ow

REGISTER [ om
CONTENTS |oRozn| O €%

NEXT
HOLDING |OFbks| O G

REGISTER
CONTENTS [685ta| 6 34

ORbEr| 9 O ¥
+ CRC-16

o
Eien| 4 8x

NO. OF HOLBING
REGISTERSX2

Note The following shows arrangement
and indications of the data items.

MS8 " 1sB

*{FIRST HOLDING REGISTER
HIGH ORDER 8-BIT

FIRST HOLDING REGISTER
LOW ORDER 8-BIT

2
T
)

2
T
3

LAST HOLDING REGISTER
HIGH ORDGER 8-BIT

LAST HOLDING REGISTER
LOW ORDER 8-BIT

* Response Meésage

(Abnormal) -
SLA;E ADDRESS 0Zn
SOH-}EUNCT!ON ’ 81
ERAQR GODE 03
BRBtn| F L4
CRC-16
: Saben] 3 1w




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 registers 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 siave 21 (154).

* Query Message

SLAVE ADDRESS | | 5
FUNCTION CODE | 0 41
STARTING |O%pes| © 0
NO.

Gadea| © BH

Bigta| 00w
QUANTIFY

&38| O th

85ta| B 3w

CRC-16
LOW l C n

!
}

* Response Message

* Response Message

{Normal) {Abnormal)
SLAVE ADDRESS | 154 SLAVE ADDRESS | 1 54
FUNCTION CODE| O 4 # son+ FINETION | 5 4,
FIRST INPUT NO NG OF INPUT
REGISTER NO. OF paTA ITeEMs | 9 2¥ || mreisTERSX? ERROR CODE U3k
~30001{3001) INPUT Eibte) 05w Siital 4 3w
REGISTER CRC-16
1 to 125 (UBd) CONTNTES 630t 3 94 6%0en] 054

1 to 32 (GL20, RB4H-M) an [y a0
CRC-16

LOw
Saper| 7 Ln

Nate : The following shows arrangement and indications of the data

items.

MSB

LSB

FIRST INPUT REGISTER
HIGH ORDER 8-BIT

FIRST INPUT REGISTER
LOW CRDER 8-BIT

LAST INPUT REGISTER
HIGH ORDER B-BIT

LAST INPUT REGISTER
LOW ORDER 8-BIT
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7.5 CHANGING STATE OF SINGLE COIL [(054)

(1} Function
A designated coil will be put into a designated state (ON or OFF).

{2) The following shows examples where the states of coil 00173 (9173) are changed from
slave 3 (173=AD ).

* Query Message * Response Message ~ + Response Message
’ (Normalj ) (Abnormal)
SLAVE ADDRESS | 0 3 SLAVE ADDRESS | 0 3w SLAVE ADDRESS | 0 3w
FUNCTION CODE] 0 5 . FUNCTION CODE | 0 5n B0+ EUNCTION 55h
Hihea| 0 0w ‘ . SR 00w ERROR CODE 03n
COIL NO. } COIL NO.—1 COIEL NO. } COIL NO —1
tohen| ACH KON ACH Eistal A 3m
o CRC-16 —
speciFep |Ofoksl FFH | ) wppoor. o SPECIFED |OFOe? FEH || «pFo0": ON GRbEr) 5 1K
TATE — 000" -
s saw. 00w 000" : OFF wnl oom 0000" : OFF
Ofben] 4D Atal 4 DH
CRC-16 . CRC-16
Sher| F 9 Silen| F Om

Note :

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

2. Normally, use coil to be changed, in DISABLE. The command
can be executed even in ENABLE, however, coil states will be
renewed with internal logic reading results.
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7.6 WRITING IN SINGLE HOLDING REGISTER (06,,)

(1) Function
Designated data will be written into a designated hoiding register.

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

* Query Message * Response Message * Response Message
{Normal) (Abnormal)
SLAVE ADDRESS | ¢ 5 SLAVE ADDRESS | 0 5n SLAVE ADDRESS | 054
FUNCTION CODE | 0 6 1 FUNCTION CODE| 0 6 i wa+ EANGTION | 4 ¢
HOLDING |88t 0 0 } HOLDING REGISTER NO | HOLDING |5Wbes| 0 O» } HOLDING REGISTER ho. | ERRORCODE | 0 3w
- REGISTERA -
NO ww T g7y 40001 (4061) N wow Iy 40001{4001) gt 4 3n
IG G CRC-IS Low
_ AlGH 03n RAITE- Bk 03w oroer| A OH
YRITE-N | SRote } ANY DESIRED DATA \,';AT AE P } ANY DESIRED DATA =
SRbenl 9 En SRfen| 9 En
oRbts) B 9w ORptal B 9w
CRC-16 CRC-16
] TR S 3 F
Note :
1. The following shows arrangement and indications of the data
items.
MSB LSB

WRITE-IN DATA
HIGH ORDER B-BIT
WRITE-IN DATA
LOW ORDER B-BIT

2. When “0" is set to slave address, all slaves execute this com-
mand. However, any slave will not sand response message
back after execution. Therefore, master should read out coil
state again to check betfore the execution.



7.7 READING OUT STATES OF PARTICULAR COILS

(1) Function

[07H] Tt

The states of eight fixed coils will be read. The coils are 00001 to 00008 when the siave unit is

U84, and 0257 to 0264 when the siave un@t is GL20 or RB4H-M.

LSB of ihe data of the responée message indicates the state of coil 00001 (0257) and

MSB the state of coil 00008 (0264).

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

- Query Message . Respbnse Message

(Normal)
SLAVE ADDRESS | 0 1w SLAVE ADDRESS | ¢ 1w
FUNCTIGN CODE| 6 7w FUNCTION CODE| 0 7+
. SPECIFIED
MGH | 4 ) g 6D
QADER ]
CRC-16 COIL STATE
ER%n| E2 aGhal E3m
CRC-16
538l DD

Note : The following shows arrangement and indications of the data
items.

MSBE LSB

I T‘— STATE COIL 00001 {0257)

STATE OF GQIL 0008 {0264)

T1T U ON
0" L OFF

7.8 LOOPBACK TEST (08y)_" -

(1) . Function
The query message will be returned directiy as the response message.
checking communication between the master and slave units.

{2} The following shows examples of loopback test with slave 2.

« Query Message » Response Message

(Normai)

SLAVE ADDRESS | 0 2 SLAVE ADDRESS | 0 2+

FUNGTION GODE | 0 8w FUNGTION GODE| © 8%
SHtta| 0 0w Bt 00

TEST CODE SET TEST CODE TQ "00 | TEST CODE SET TEST CODE TO “00”
LOW 0 0 K LOW 0 D H
ORDER| ORDER
HIGH AGH HiGH ASH
ORDER [a]

DATA } ANY DESIRED DATA DATA Rben }ANY DESIRED DATA
KW 37 H Een| 37w
A DAw dibte| D AN

CRC-16 CRC-16

t%al BEH Geber| BEH

Note : Set test code to "0Q"
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* Response Message

(Abnormal)
SLAVE ADDRESS | 0 1
0+ e o | a7w
ERROR CODE 03

CRC-16

HIGH
KoEn] 034

ow
baper| F 1H

This function permits

* Response Message

(Abnormai)
SLAVE ADDRESS | 0 2%
FUNCTION

LIER e 88&Hn
ERROR CODE 01w

S‘F?S'EFI 77w

CRC-16
WR¥al COwH




7.9 CHANGING STATES OF MULTI-COILS (ONLY FOR U84 SLAVE) (OF.)

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

The data includes the new states, ON and/or OFF, of eight ¢oils arranged in the order of
their numbers. LSB of the data indicates the state of the coil having the smaliest number.

When the number of coils is a multiple of eight, MSB of the last data represents the state
of the last coil. Otherwise, the slave unit ignores the redandunt bits (MSBs) of the last data.

If the slave address is “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 coils 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 stave 1 are changed. (20=14,, 10==A}))

* Query Message * Response Message * Response Message
{Normat) {Abnormal)
SLAVE ADDRESS | 0 1 SLAVE ADDRESS | 0 1 SLAVE ADDRESS | 0 1w
FUNGTION CODE | 0 Fw FUNCTION CODE | 0F u fon+ FUNCTION [0
Gl 00K Wes 00w ERROR CODE 02n
t::;mme il } FIRST RELAY NO -1 EB‘RT'NG
) BAlka| 13w ' BRbea| 13w HSitkel C5w
CRC-16
NO B4ftn| 00w - NO. wan .l 00w doel F 1
OF COILS | 1 to 800 (U84) OF colLs [
orber| 0 An o8ber| QAW
N+7 N
Dare TEMS bzu } [ 8 }‘ - Ghfts] 24
FIRST B-COIL CRC-16
SPEGIFIED DDATA| @ O GRbea| 0 9w
NEXT B-GOIL

SPECIFIED DDATA| 0 94

HIGH .
ORbta| E 7w

CRC-16 EREYY %N shows the number of inpyt relays. [M+] is the largest inte-
ger that does not exceed —5—
Note:
1. The following shows arrangement and indications of the data
tems.
MSB LSB
FIRST 8-COIL
SPECIFIED DDATA___~~ 1"~ SpECIFY THE FIRST COIL STATUS.
“1" I ON
T T “0" @ OFF

LAST 8-COIL SPECIFIED
DATA

2. When "0” is set to stave or addross, all slaves 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. (Coil should be in
DESABLE. Otherwise the execution cannot 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 startlng number are designated, glven data will
be written into them. )

Write data should be entered in the query in the order of holding reglster numbers, with
the high order 8 bits followed by the low order 8 bits. - -

If the slave address is “0” in the query message, aII slave units execute this function but
none of them return response messages. The master unit should therefore read out the con-
tents of the hoiding registers afterward to make sure that the function has been actually ex-
ecuted.

(2) The followmg shows examples of write-in to a total of 2 registers of holding registers 40135
to 40137 (4136 to 4137) of slave 1 (136=884)

* Query Message * Response Message * Response Message
(Normal) {Abnormal)
SLAVE ADDRESS | 0 1w SLAVE ADDRESS | 0 1w SLAVE ADGRESS | 0 1%
FUNCTION CODE | 1 0w FUNCTION CODE | 1 0n gu + FNCTION 9 0n
FIRST HOLDING
STARTING |DRbt; 0 O }REGISTER NO. STARTING |ORbta; O O ERROR CODE 02%
i NO.
NO. 5ea| 8 7 40001 (4001) 5ater] B 7H Bttel CDw
HIGH a0 CRC-IS LOW C] V
mel G0w _ ORDER H X H
QUANTITY [—— } 1 ~106uss QUANTITY ==
E0er| O 2w ober| © 2w
ND. 04 HOLDING REGISTER - ek [ gy
OF DATE ITEMS * 1 INo.x2 ORDER
CRC-18
DATETO  [B&H. ¢ G&r Lowal Elx
FIRST
REGISTER [40W 1 0 Aw
DATETO  |Hflite| © 1 ®
NEXT
REGISTER [saw | o 25
Sitte| 1Ax
CRC-15
SAber| 7 AR
Note :
1. The following shows arrangement and indications of the data
items.
M5B LSB

HIGH-ORDER 8 BITS TO
FIRST REGISTER
LOW-QORDER 8 BITS TO
FIRST REGISTER

3
T
)
T

t
3
1

HIGH-ORDER 8 BITS TO
LAST REGISTER
LOW-CRDER 8 BITS TQ
LAST REGISTER

2, When “0" is set to any slave or address, all slaves execute this .
command. However, no slave will send a response message
back after execution. Therefore, master should read out coil
state again to check before execution,



7.11 CALCULATING CRC-16 CODE

The CRC-16 code is calculated as the remainder (16 bits) when all 8-bit data, from the slave
address to the last data of the message, are joined in series as shown in Fig. 7.2 and the result-
ing number is divided by the 17-bit number, 1 1000 0000 0000 0101.

4BITS

B == in calculation of the
CRC-16 code

—'g This becomes the MSB
L.

SLAVE ADDRESS

MSB L3B
r’l FUNCTION CODE
M5B LSB I

1
.
w

FIRST DATA

-— e
MSBE L5B
l LAST DATA

Fig. 7. 2 Calculating the CRC-16 Code

NOTE

1 Initialize the remainder to-1 (all 16 bits to I's) in the MEMOBUS system, unlike
ordinary initialization to Q. '

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.

(1) How to calculate CRC-16 Code
Perform the foliowing procedures

(a) Initialize all the 16 bits of the remainder to 1's.
(b) Exclusive OR (EX. OR) the slave address and the remainder.
(¢) Shift the result one bit to the right until “1” is moved out.

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

{e) Shift the result eight bits to the right and, if “1” is moved out, finaily, 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 bits (function code) .

(f) Repeat the above steps until the last data is reached.

(9) 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)

10
20
30
40
50
100
110

‘120

130
140
150
160
170
180
190
200

210
220

230

240
250

260
270

280

Sample Program of CRC-16 Code Calculation

XMT(1)=& H2: XMT(2)=& H7.. N=2 .

GOSUB * CRC16

% CRC16
CRCTMP=&HFFFF

FOR 1=1 TON i
CRCTMP=CRCTMP XOR XMT(1)’
FOR J=1TO 8

CT=CRCTMP AND & HI

IF CRCTMP<0 THEN CH=1 ELSE
CH=0: GOTO 180 _
CRCTMP=CRCTMP AND & H7FFF
CRCTMP=CRCTMP ¥2

IF CH=1 THEN CRCTMP =CRCTMP
OR & H4000

IF CT=1 THEN CRCTMP=CRCTMP
XOR & HA001

NEXT J. 1

IF CRCTMP<0 THEN CL=1: CRCTMP
=CRCTMP AND & H7FFF ELSE CL=0

Cl1 = CRCTMP AND &HFF: C2 =

(CRCTMP AND & H7F00) ¥ 256
IF CL=1 THEN C2=C2 OR & H80
XMT (N+1) =C1: XMT (N+2) =
XMT $ (N+1) =HEX $ (XMT (N+1) )
XMT § (N+2) =HEX $ (XMT (N+2) )-.

RETURN

+ Message data
= To CRC-16 calculation routine

+ CRC-16 calculation started
* |nitial set
» N: No. of data items excluding CRC-16

~« No. of shifts -
+ Check for bits moved-out after shift

« CH=1: All bits are 1.
+ Right 1-bit shift

- Whern moved-out bit is 1~
, P

+ Decimal (CRC- 16) Clin h|gh order, C2 in
low order

* When converted to hexadec_lmal (high
order) '
« When converted to. hexadecimal (low

order)



For Fig. 7.3, CRC-16 calculation process is shown in Fig. 7.4 and the calculated result in

Fig. 7.5.
0000 0010
0000 0111

[READING OUT PARTICULAR COIL STATE)

SLAVE ADDRESS (2}

FUNCTION CODE (7}

Fig. 7.3 Message Example
CRCTMP

1111 11

1

1111 1111

coowo 00140

1111 111t 1111 1101
6111 1111 1111 11te
1019 0000 0000 0001
1101 1111 1111 i111
0110 111 1111 ti1r
1910 0000 0000 0001
1100 1111 1111 11190
0110 0111 1111 1111
D011 0011 1111 111
1¢10 0000 06080 0001
1001 0G¢11 1111 1110
0100 1601 1111 1111
2010 0106 1111 111
1210 0000 0000 0O0OQ1
1ocd 01900 1111 t11¢
01060 0010 011] 1111
C010 000l 0011 1111
1010 8000 0000 0001
1080 0001 0911 1110

0000 111
1200 0001 0011 10073
0100 0000 1001 1100
i01le 0000 0O0CO0Q OGO
L1100 0000 1001 1101
01ty 0000 0100 1110
1010 00060 0000 0001
11061 6000 0100 1111
0110 1000 0010 0111
1210 0000 0000 0001
1160 1000 00140 010
0110 0100 0001 001}
Co0ll C¢o010 0000 100¢1
10610 0000 0000 0001
1001 06010 0000 1000
0100 19001 0000 0100
0610 0100 1000 001090
0001 00310 0100 0001

12 41
CRC-16 CRC-16

(LOW ORDER)

(HIGH ORDER}

INITIAL SET
DEVICE ADDRESS

RESULT OF EX. OR

SHIFT 1

RESULT OF EX. OR
SHIFT 2

RESULT OF EX. OR
SHIFT 3

SHIFT 4

RESULT OF EX. OR
SHIFT 5
SHIFT &

RESULT OF EX. OR
SHIFT 7
SHIFT 8

RESULT OF EX. OR
FUNGTION CODE

RESULT OF EX OR

SHIFT 1

RESULT OF EX. OR
SHIFT 2

RESULT OF EX. OR

SHIFT 3

RESULT OF EX. OR
SHIFT 4
SHIFT 5

RESULT OF EX. OR
SHIFT 6
SHIFT 7
SHIFT 8

0000 0019
a000 0111
0100 0001
0001 007160

SLAVE ADDRESS
FUNCTION CODE
CRC-16 {HIGH ORDER)
CRC-16 (LOW ORDER)

Note : Proper care should be taken for making high
order and low order of CRC-16.

Fig. 7.5 Calculated Result of CRC-16 Code

Fig. 7.4 CRC-16 Code Calculating Process
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address, function code, data, and error check code.

- 8. MESSAGE FORMAT (ASCII MODE)

Regardiess of the ASCIl and RTU modes, the message is configured in order of the slave

The differences are as follows.

In ASCII

mode, marks, respectively, indicating the start and end of a message are needed. 8-bit data is
divided into two ASCII characters {7 bits each) and transmitted. An error check is performed
by LRC. Fig. 8.1 shows the message format of ASCIl mode.

7 BITS
- {ASCIt CODE)

SLAVE ADDRESS
{(HIGH ORDER)

SLAVE ADDRESS
{LOW ORDER)

FUNCTION CODE
{HIGH ORDER)

FUNCTION CODE
{LOW ORDER)

- DATA

—

el

LRC (HIGH ORDER)

[.RC (LOW QRDER)

CR

LF

STAAT MARK OF MESSAGE

DEPENDING ON FUNCTIONS

} ERROR CHECK

} END MARK OF MESSAGE

Note: The meanings of high and low orders are not the
same as those in the description of RTU mode. -
The high-and low-order parts are, respectively, 7-bit ASGI
codes converted from the high-and low-order 4 bits of the 8-

bit data in RTU mode.

Fig. 8.1 Message Format of ASCIl Mode

The data length and contents depend on the function as in the RTU mode.

the me

ssage lengths of the Functions.

Table 8.1 Message Lengths in ASCIH Mode

Table 8.1 shows

Function Instruction Message Response Message
Code Function Minimum Maximum Minimum Maximum
pesteena) GLEOS| posnm| aLzo [ S %S raamm| arzo | ©1%% | pamm| aLao | O neanm| GL2o
ug4 us4 us4 us4
14 Reading out coil state 17 17 17 17 17 17 13 13 13 | 255 | 75 75
2u Reading out input relay state t7 17 17 17 17 | 17 13 13 13 285 5 5
34 Reading out holding register contents 17 17 17 17 17 17 15 15 15 255 | 255 | 255
4y Reading out input register contents 17 17 17 17 17 17 15 15 15 255 1 139 | 139
5y Changing state of single coil 17 17 17 17 17 17 17 17 17 17 17 17
61 Writing in single holding register 17 17 17 17 17 17 17 17 17 17 17 17
Tw Reading out paticular coil state 9 9 9 9 9 9 11 11 11 1 11 11
- Loopback test 17 17 17 17 17 17 17 17 17 17 17 17
Fx Changing multi-coil state 21 — — 219 — — 17 — — 17 — —
104 Writing in multi-holding register 23 - —_ 255 — — 17 — — 17 — —
Note: Each value given above is the number of 7-bit ASCII characters, from “ : " at the top of LF at end, of a message. The

meassage fength is longer in ASCIl mode {double or more) than in RTU mode.

excessive capacity from overflowing the master unit receive buffer.

Therefore, care should be taken to pravent



8.1 SENDING QUERY MESSAGE

(1) Prepare a query message just as in RTU mode. Refer to Sections 7.1 to 7.10 as appropri-
ate 1o the function code. It is 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 ASCI characters (7 bits). Divide the data, from the slave
address to LRC at the end, into the high order 4 bits and the low order 4 bits, Then convert
each into an ASCII character and arrange in the order of high order, then low order (Fig. 8.2).

8 BITS (BINARY)

rars asciy

MSB
L { ¢1t1t G101

l’“—-ioo 000

MSB

Fig. 8.2 Sample Binary-to-ASCH Conversion

(4) Place “ : ” before the slave address {high order) and “CR" then “LF" after the LRC code
(low order) and send the result (from “ : "to “LF” ) to the slave unit in that order.
NOTE

The stave unit waits until it receives “LF” {for a delay of up to 1 second after re-
ceiving “CR”). If the slave unit responds too early, the master unit cannot receive
the message properly. A solution to this problem is to delay the transmission of
“LF",

Table 8.2. shows the relationships between the binary numbers (4 bits) and the ASCII codes
{7 bits).

When the master unit is GL605 or U84 (PC master) , it performs binary-to-ASCH conver-
sion automatically.

Table 8.2 Relationships between Binary Numbers ( 4 bits)
and ASCIi Codes ( 7 bits)

Binary ASCI Binary ASCII

cgoo 011 0000 1000 011 1000
0001 011 0001 1001 011 1001
0010 011 00190 1010 100 0001
0011 011 0011 1011 100 0010
0100 011 0100 1100 100 0011
0101 011 0101 1101 100 0100
0110 011 0110 1110 100 0101
0111 011 0111 1111 100 0110
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8.1 SENDING QUERY MESSAGE (Cont'd)
NOTE .

Prepare a timer counting up to a limit 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 (3 to 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. g

(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 begins with “ : " then convert the data (ASCIl character) to a binary
numbers (4 bits). | . “ ) C e s

Arrange the 4-bit numbers in such a way that the high order is followed by the low order
{Fig. 8. 3) . LRC (low order) is the last data to be converted to a bmary number Make sure
that only "CR" ‘and “LF” are present but do not lnclude them in conversmn

B BITS (BINARY)
7 BITS (ASCIR MSE § ]
- T . . . i - -
a1t e01¢ ]
100 0101
S MsB - F -

Fig. 8.3 Sample ASCII-to-Binary Conversion

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

1

NOTE .

When the master unit is GL60S or U84 (PC master), it performs ASCli-to-binary
conversion automatically. '

8.3 SAMPLE MESSAGES. . -

Figs. 8.4 and show sample messages of the function to read out the contents of some holding
registers in RTU and ASCIl modes.

P



8 BITS 7 BITS
r-——.-— !--—-1
SLAVE ADDRESS (2} |0000 0010 011 1010;: 384
FUNCTION CODE(3) (0000 001!\ 011 00000 304
0000 0000 011 0010]2 324
START NUMBER{107)
I 0110 1011 C11 00000 304
(6Bu)
NUMBER OF 0G¢00 0000 011 00113 334
HOLDING REGISTER (3)
° 0000 0011 011 0COG[0 304
011 0LODY 011 Q000|0 304
CRC-16
G010 0500 011 0110]6 364
RTU} 1060 00108 424
011 0000[0 30u
Note: This query message reads the con- 011 aaoolg 304
tents of the holding registers 40108-
10110 of GLE0S/UB4 or the holding 011 000010 304
registers 4108-4110 or R84H- 611 00113 334
M/GL20.
011 10008 284
LRC
100 G100[D 44y
000 1107 CRoDy
Fig. 8.4 Sample Query Message
9 P i 9 000 1010LF 0Aq
[ASCII)
ASCII code

{Hexadecimal)

8.4 CALCULATING LRC CODE

8 BITS
SLAVE ADDRESS{2) |000GC 0010
FUNGTION CODE(3) [0D00 0011 \
NUMBER OF DATA{S) [0000 011 0\
CONTENTS OF HOLDsNG( ) 0000 o010
REGISTER 40108 OR 4108{555
={02284) go010 141 I\
0
CONTENTS OF HoLoing | [0 000 0000
REGISTER 40109 OR 410%0) | |[og00 go o0
CONTENTS OF HOLDING 0000 000D
R
EGISTER 40110 OR 411069 | [ 77— =7 :
={63n)
010% 0Q0O
CRC-16
0100 1000
RTU)

Note: This response message is an
answer 1o the query messags of
Fig. 84. The contents of holding
registers 40108-40110 {4108-4110)
are assumed, as 555, 0, and 99,

raspectively.

Fig. 8.5 Sample Response Message

JAn

R T — - T T~ T B =T - - B - T O~ R S R R T =)

CR oDy
LF oAy

7 BITS
o1 1010
011 000Q
011 0010
01F 0000
011 0011
011 0000
¢11 0110
011 0000
011 0010
011 0010
100 00710
011 0000
011 0000
011 0000
{Gll 0000
011 00090
{0!1 000090
011 0110
{011 o011
011 0110
{011 0101
008 1101
0o0g 1010
{ASCEH}
ASCIl code

{Hexadecimal)

The LRC code is calculated before binary-to-ASCIl conversion in the same date format (exclu-

sive of CRC-16) as in the RTU mode.

L "CR", and “LF” are not involved in the calculation.

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

ignored, of the slave address through the last data.

Fig. 8.6 shows how to calculate the LRC code for the query message shown in Fig. 8.4.

0000
0000
0200
0110

SLAVE ADDRESS (2] 0014

FUNCTION CODE (3} 0071

D0
START NUMBER (107)

=(6Bh)

1011

NUMBER OF 0000 0000

HOLDING REGISTER (3}

0000 0011

LRC (1000 1101

Note :

[with the carry ignored),
When a 16-bit addition

only,

The result of addition from the slave
address through LRC must be “0"

is per-
formed, check the low-order 8 bits

—= 000D 0010
——— 0000 0011
——= 0000 0000
——— Q110 1011
—— 0000 3000
——=—)0000 0011

0111 0011 (RESULT OF

ADDITION)

1000 1160 {1'S COMPLEMENT)
. !

1000 1101 (2'S COMPLEMENT)

Fig. 8.6 Calculating LRC Code

LRC code is 2's complement of the result.

|
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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. 9.1

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

The U84 master unit sends instruction messages to slave units by write instruction and

‘receives response messages from siave units by read instructions. Use of the U84 as the mas-
ter unit of the MEMOBUS system is descibed below.

NOTE

In the U84 master configuration, the ASCIl module calculates the
CRC-16 or LRC code and attaches it to the query message and
also checks the CRC-16 or LRC included in the receive message.

9.1 SWITCH SETTING FOR ASCIlI PORT

The U84, the master unit of a MEMOBUS system, communicates with slave units via an ASCII
port of the ASCH module. Varidus conditional settings for the ASCIl port are required in the
same way as when ASCII equipment such as a serial printer or a CRT display are connected to
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 ASCIl module and
set an 8-bit DIP switch as appropriate.

When setting of DIP switch is changed, turn on and then off the power supply. For U84
ASCIl module, depress reset PB for resetting.

OFF ey ON

7

AT U T L

Note : Be sure to turn off S; and Sy

Fig. 9.1 DIP Switch for Setting the Port Number
and Transmission Mode of ASCIl Module



(1) Port Number

S1 and S2 of the DIP switch set the moduie number of the ASCIl module. Then the port num-
ber is set as shown in Table 9.1,

Table 9.1 Setting the Port Number

S S, m\?gfy Port Number
ODD Port EVEN Port
OFF OFF 1 g 2
ON OFF 2 3 - .
OFF ON 3 . .
ON ON 4 ; .

Note: Never assign the same number to different ASCIl module.

{2) Tansmission Mode

53 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

QDD Port EVEN Port )
S5 Sy Transmission Mode Ss Se Transmission Mode
OFF OF‘F ASCII device mode OFF OFF ASCIl device mode
ON OFF MEMOBUS mode (LRGC) ON OFF MEMOBUS mode (LRC)
ON ON MEMOBUS mode (CRC) ON ON MEMdBUS mode (CRC)

Note:
1. Be sure to select MEMOBUS mode (LRC or CRC).
2. MEMOBUS mode (LRC) is ASCIl mode and MEMOBUS mode (CRC) is RTU mode.

9.1.2 Setting Communication Parameters

Setting the communication parameters is performed P150 programming panel ASCH program-
mer. Set the following for each ASCII port.

* Parity Check (“NO PAR /" PARITY")
Select “PARITY" if parity is checked and “NO PAR” if parity is not checked.

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

* Number of stop bits (“1STOP”/“2STOP")
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 ASCIl 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 ASCII-MESSAGES

The U84 master unit sends query messages to slave units by write commands. and receives re-
sponse messages from slave units by read commands

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

The ASCIl messages are provided by P150 ASCII programmer.

The ASCIl messages used in the U84 master configuration vary in RTU and ASCI| 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 is needed for
the CRC-16 code (in RTU mode) , the LRC code or “ : "at the top (in
ASCIl mode) in the query or response messages.

9.2.1 ASCII Messages in RTU Mode

The ASCIlI messages ‘of:RTU’mode-are written in the “A” format. Tables 9.3 and 9.4 show the
ASCIl messages of the query and response messages. T



Table 9.3 ASCIl Messages for Query
Messages (Write Commands) in RTU Mode

Fucn:éi:n ASCIl Message Remarks
1,2,3,4,5,6,8 6A —
7 2A —
. 7A, mA m=ME7  (m=7e2)
7A, 98A, 2A (793=M= 800}
7A, nA n=2N {N=49)
10H 7A, 98A, nA n=2{(N—49) (S0=N=98)
7A, 98A, 9BA, nA n=2(N—98) (99=N=100)

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

2. [—Mg"—T] is the largest of the integers that do not exceed MéH .

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

Table 9.4 ASCIl Messages for Response Messages
{(Read Commands) in ASCII Mode

Function Code ASCIll Message Remarks
3A, mA m=Md7, (M<792)
1,2 3A, 98A, mA m=[M¥7) g8 (793zm=1568)
3A, 98A, 98A, mA =(M¥7, <
, 98A, 98A, m={MIT 1196 (1569 M= 2000)
3A, nA n=2N (N<49)
34 3A, 98A, nA n=2 (N—49) (505 NS98)
3A, 98A, 98A, nA n=2(N—98) (B9<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. [Mg'7] is the largest of the integers that do not exceed MT-H

3. The upper limits of M and N are 800 and 59, respectively.
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9.2.2 ASCH Messages in ASCIi Mode

The ASCII rﬁ-essages‘of ASCHl mode are Writtei'l in the “H” format. Tébles 9.5 and 9.6 show the
ASCII messages of the query and response messages.

Table 9.5 ASCIl 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=(MF71+7 (m=736)
FH
8H2, mH2 , m=[MT+7]'—1 (737<M=800)
10H 7H2, nH4 n=N
Note:

1. m and n are the Integers calculated, reépectively from M {number of coils) and N {number of holding regis-
ters). Vary the ASCIl| message according to the magnitudesof Mand N. - -~ - -

M+7 M+7
2. (g ML

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

] is the largest of the integers that do not exceed

Table 9.6 ASCIl Messages for Response Messages
{Read Commands) in ASCIl Mode

Function Codé ASCH| Message . Remarks
o | mH2 m=M*7 113 mx768)
1,2 . -
4H2, mH2 ‘m=ME7 11 (7e9=m=076)
3,4 3H2, nH4- n=N
5,6, 8, FH, 10H 6H2 . -
7 3H2 : i —

Note: .
1. m and n are integers calculated, respectively from M (number of coils or input relaysjand N {number of in-
put or holding registers) Vary the ASCIl message according to the magnituders of M and N.

2. [,M%‘l] is the largest of the integers that do not exceed M'é' .

3. The upper limits of M and N are 976 and 61, respectively, with UB4. The limits are 256 and 61 (32 for in-
put registers) with R84H-M and GL20.



9.3 CREATING LADDER CIRCUITS FOR U84 MASTER CONFIGURATION

To use the U84 master unit of the MEMOBUS system, it is necessary to create programs that
control communication with slave units with ladder circuits.

The ladder circuits needed for the U84 master configuration are shown below. In actual
applications, consider the foliowing 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 immediately by the read command. Fig. 9.2
outlines the circuit.

TRANSMIT COMMAND

00! g3|4 jt0300 WRITE ERROR
40430 —{ )
WRIT 00825
“_"_ 000]0_-‘40433
00834 READ ERROR
40597 - )
23
READ | peap compLeTED
1— 00060
00834 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 command,

Decide the size of the write and read query (10 and 60 in the example of Fig. 9.2) by tak-
ing into consideration the longest message. Even if the size is large, only the number of data
specified with the ASCH message can be processed.

{1} Transmitting Query Messages
Reading out the contents of holding registers 40108 to 40110 of U84 (4108 to 4110 with RB4H-M
or GL20) is explained below.

Store the query message in a register table in advance. Fig. 9.3 shows how the query
message is stored.

40400 |0 2 : 0 3| SLAVE ADDRESS (2), FUNCTION CODE (3) 40400 |0 0 0 2| SLAVE ADDRESS(2)
40401 [P 0 | 6 B| FIRST HOLDING REGISTER NUMEER: 40001 (4001) 4M01 10 0 0 3| FUNCTION GODE (3
: FIRST HOLDING REGISTER
4040z [0 O 1 0 3| NUMBER OF HOLDING REGISTER: 3 02 10 0 0 0 NU&SABER: 40001 (4001)
0403 O 0 6 B

Note :

1. The numbers written in the registers are hexadecimal. 40404 10 0 0 o0 }NUMBER OF HOLDING REGISTER: 3

2. ASCIl message “BA” is used. 4405 |0 0 0 3

(a)RTU Mode Note -

1. The numbers written in the registers are hexadecimal.
2. ASCll message “6H2" is used.

(bJASCI Mode

Fig. 9.3 Sample Storage of Query Message



9.3.1 Message Transmit/Receive Circuit (Cont'd) .

Move the query message to the source table of write commands before. executing the
write command (Fig. 9.4). '

13 -
4.1 | -
|?r 40400 . oL
: 00834 10500
BLKM
i 00006 |
| -

Note : Select 00003 as the size of BLKM in RTU mode
and 00006 in ASCI mode -

Fig. 9.4 Circuit for Moving Query Message

Assign seven holding regiéters to the destination of the write command. Before execut-
ing the write command put the ASC!I 'pqrt number in the top register and the ASCIl message
number in the next register {second from the top).

- 40430 " PORT NUMBER" ASCHt PORT NUMBER ~
40431 MESSAGE NUMBER ASCII MESSAGE NUMBER
1 0 . - -
40432
" 40433
s - FOR SYSTEM
S TP s -0 INTERNAL PROCESSING
i . 40435 - - OF WRITE COMMAND
40436 L . . -

Mote: Any holding register can be used but it cannot
be shared with another write or read command. -

Fig. 9.5 Destination of Write Command

When coil 834 is 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 should be a transmission error.
As coil 834 is turned off, ‘execution of the write command is started by the transitional contact
(ON to OFF). = L S .

ST ‘ NOTE ’

171n RTU mode, the contents of the source table (6 characters) are transmitted' to
the slave unit serially according to the specification of “6A.” The ASCII moduie

.. calculates the CRC-16 code and attaches it to the data.

2 1n ASCIl mode, “: ™ is transmitted to the slave 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 calcuiated by the ASCIlI module and
attached to the data. Finally, “CR” and “LF” are transmitted.
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(2) Receiving 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 ASCHl message number in the

next register (second from the top).

40438

PORT NUMBER

ASCIl PORT NUMBER

40439

MESSAGE NUMBER

ASCIl MESSAGE NUMBER

40440

40441

40442

FOR SYSTEM

40442

INTERNAL PROCESSING
OF READ COMMAND

40444

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

Fig. 9.6 Source of Read Command

In the circuit shown in Fig. 8.2, when transmission of the query message ends, the output
at the bottom of the write command is 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
ASCIlI message by the read command, then stored in the destination table of the read com-

mand.

Described below is the way a response message associated with a query message is re-

ceived in RTU and ASCII modes.

* RTU mode

Consider reception using the ASCII message of “3A, 6A”. The slave address, function code,
and the number of data are stored in the destination table according to the specification of

“3A".

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-16, the ASCil module checks if the received response message
is correct or not. The received response message is shown in Fig. 8.7.

4057 (G 2 : 0 3

40598 |0 6 : 0 D

40599 [0 2 2 8

40800 {0 0 i 0 0

a601 [0 0 | 6 3
Note ;

cimal,

SLAVE ADDRESS (2), FUNCTICN CODE (3)

NUMBER OF DATA (5)

CONTENT OF HOLDING REGISTER
40108 OR 4108 (555)

CONTENT OF HOLDING REGISTER
40109 OR 4109 (0)
CONTENT OF HOLDING REGISTER
40110 OR 4110 (99)

The numbers written in the register are hexade-

Fig. 9.7 Received Response Message (RTU Mode)
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9.3.1 Message Transmit/Receive Circuit (Cont'd)

+ ASCHl mode . I
Consider reception using the ASCIl message of “3H2, 3H4"  Data reception begins when
the ASCIl 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 ASCII characters each),
converted to two hex codes each, according to the specification of “H2,” enter the destination
table in that sequence.

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

The ASCII module checks the two ASCIl characters representing LRC.

Upon receiving “CR” and “LF,” execution of the read command ends and bottom out-
put is turned on (only for one scan). The received response message is shown in Fig. 9.8.

£

40597 SLAVE ADDRESS (2)

FUNCTION CODE (3)

40598
40598

NUMBER OF DATA (6)

CONTENT OF HOLDING REGISTER
40108 OR 4108 {555)

CONTENT OF HOLDING REGISTER
40109 OR 4109 (0)

CONTENT OF HOLDING nsens;ren
40150 OR 4110 (99) .

40600

0
¢

40601

wlaoa|lm|lo|w|N

0
0
0
2
0
6

oD|lo|lojojo o
L]

40602

Note: The numbers written in the registers are hex-
adecimal.

Fig. 9.8 Received Response Message {ASCII 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 arraﬁged in an order (MSB is
associated with the smallest number) different from that of the U84 memory.

Fig. 9.9 shows the arrangement of data when the states of 80 coils or input relays are re-

ceived with the circuit of Fig. 9.2.

RTU MODE ASCIl MODE

4 e

40599 (40600) © 81 1 169
40600 {40601) 2417 | 32.25
40601 (40602) 4030 | 4841
40602 ° (40603} 56-49 64-57
40603 (40604) 7265 : 80-73

-

Note: “1° is associated with the coil or input relay hav-
ing the smallest number.

Fig. 9.9 Data Arrangement when Receiving
the States of Coils or Input Relays
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The arrangement shown in Fig. 9.9 is inconvenient for calculation. Therefore, a twist
command (TWST) is used to rearrange the data. Fig. 9.11 shows the result of rearrangement of
data.

commAND [~ =7 ]
Al (OR B
40600)
TWST
06005

Fig. 9.10 Circuit Rearranging Received Date
(States of Coils and Input Relays)

40599 {40600 18 1 016
40600 (40601} 17-24 | 25-32
40601 {40602) 33-40 | 41-48
40602 (40603} 49-56 57.84
10603 (40604) | 65-72 | 73-80

Fig. 9.11 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 units, reinitiate 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 is 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 write or read command, respectively.
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8.3.3 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 is received. I
no response is received after the timer has counted up to the limit, consider it as a no-response

error,

TRANSMIT

COMMAND - - READ COMPLETED
L i
' URD —N- {

seu.§=34 00828 . 00821 60818

BOLDING - NC RESPONSE
I 0030 —(

00818 To. 1 00828
440548} . .

Fig. 9.12 No-Response Detection Circuit

(4) Error Counter :

It is convenient to prepare error counters each of WhICh counts various Kinds of errors separ-
ately (see Fig. 9.13).

WRITE ERROR
00999 .
008zs UCTR
RESET
40591 |

ERROR AT EXECUTION OF
WRITE COMMAND

READ ERROR
- 1 I mg b— ' -
00822 99 .
. .| uctr : i
- : RESET
40592 .

1 -
L [~

ERRORA AT EXECUTION OF
READ GOMMAND

NO RESPONSE
' 00999
UCTR‘
40593

00828
RESET

NO RESPONSE ERROR

Fig. 9.13 Sample Error Counter

9.3.4 Circuit to Retransmit Command Messages

If communication to a slave unit hds failed, let the master umt ‘send the same query message
again to the slave unit. ) -

An error would rarely occur twice in a row. But, for safety, the system should be de-
signed to permit retransmission of the query message 3 to 5 times. Prepare a counter for this
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 retransmissions has reached a predetermined limit, do
not execute any further retransmissions. Fig. 9.14 shows the circuit that orders retransmission.

WRITE ERROR ERROR
1k {

} { s
00825 0082
READ ERROR|

—
00822

NO

RESPONSE

—{1} 0 1 20f— ¢

00;3 2 OUT OF LIMIT IN eoo 000 00832)
NUMBER OF UCTR TO. 1

RETRANSMIT

4051 1 40512

00832 00842

Fig. 9.14 Circuit for Ordering Retrasmission of Query Message

(2) Retransmission Command Counter

Communication with another slave unit becomes impossible if retransmission is repeated un-
- {imitedly 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.

QUT OF LIMIT N

NUMBER OF
ERROR RETRANSMIT
] 00004 £ )
00842
00827 UCTR
RESPONSE OK
4051 0fF

00838 00842

Fig. 9.15 Retrasmission Command Counter Circuit

In this example, if errors continue four times, the counter reaches its limit and coil 842 is
turned on so that the retransmission command (shown in Fig. 9.14) is not executed.
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10. HANDLING AND MAINTENANCE OF EQUIPMENT

10.1 MODEM (TYPE DISCT J1078 J2078, J478)

s .= s

{1} General

A modem consists of a modulator which converts digital signals {RS5-232C) 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) is called

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

Digital Signal _Analog Signal

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

MODEM

DIGITAL SIGNAL ANALOG SIGNAL "~ * -
150kHz, 80kHz) -

(Rs-232C) vioou 1 e
—r| e
Jnn LATGR —fv\/\.-} TWO.GORE

MASTER OR
SLAVE
. DEMODU]__| _
SUUL - LATOR NN~

POWER
SUPPLY
| (FOR J2078, £ 15¥VDC OR * 12vDC IS
| NECCESSARY AS EXTERNAL POWER

100V AC SUPPLY)

TWISTED
CABLE

Fig. 10.1 Modem Block Diagram

{2} Installation

() J1078

Fig. 10.2 shows the J1078 modem. J1078 can be mstalled in any slot (one span) on a mounting

base for 1000 series 1/Os.

A panel-mounted type is also available by usmg a metal fitting. Be sure to install J1078

vertically as shown in Fig. 11.3.

INDICATORS —={E 08
- UPPER DIRECT:ON

TERMINAL BLOCK ™ i
D—SUBCONNECTCOR —a=-

POWER SUPPLY TERMINAL o

|-l

Fig. 10.2 J1078 Modem Fig. 10.3 J1078 Mounting Direction
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(b) J478
Fig. 10.4 shows the J478 modem.

INDICATORS

] £
B

TERMINAL BLOCK

2
FUSE “‘ﬁ
O
el TERMINAL

‘-—l"_ D—SUBCONNECTOR
POWER SUPPLY
583-177

Fig. 10.4 J478 Modem

J478 is a panel-mounted type of module and is fixed with four M6 screws.

be installed vertically as shown in Fig. 10.5.

[+] [] [<] [-)
8 o
8 a
S 0
o] o o o] o]
D cocooo[JOR o HAOOdceceoo
O 0 o Q) 0
D o
o
Juni] Q
[+] o [-] []
O o X x
Good Fair Poor Poar

Fig. 10.5 J478 Mounting Direction

lc) J2078

J478 shoutd

Fig. 10.6 shows the J2078 modem. J2078 can be installed in any slot (one span) on a mounting

base for 2000 series i/0Os.

A panel-maolnted type is also available by using a metal fitting. Be sure to install J2078

vertically as shown in Fig.10.7.

4 UPPER
INDICATOR

= £3
D-SUBCONNECTOR — ] | [
(PING)

TERAMINAL BLOCK —|

DIRECTION

Fig. 10.6 42078 Modem Fig. 10.7 J2078 Mounting Direction
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10.1 MODEM (TYPE DISCT-J1078, J2078 J478) (Cont'd)

(3) Connection
* Power supply termmal
100 VAC is applied to the “AC INPUT" p|n at the power supply terminal. “GND”terminal
should be grounded with 100 Q or less of grounding resistance.
+15 VDC or £12 VDG is required for J2078 external power supply.

» Terminal block
Two-core iwisted cable (RG108/U or equivalent) should be used for the terminal block. Refer
to “4.1 CONNECTIONS BETWEEN MODEMS” for detalls

« D-subconnector

Standard D-subconnector (DB-25P connector) is used for the connection between a modem a
master (or slave). Slgnal level is EIA standard R3-232C. ;

For J2078, pin@ is uséd.” o

=
Q.
[w]
m
<

MODEM .
FG {GROUND CR SHIELDED CABLE)

—TXD {TRANSMIT DATA)
RXD (RECEIVE DATA)—~
—RTS (REQUESJ‘ TO SEND)

FG (GROUND}
+TXD (TRANSMIT DATA) '
RXD {RECEIVE DATA)}—

—RIS (REQUEST TO SEND)
CTS (CLEAR TO SERD}—~
SR (DATA SET READY}—
S5G {0V CIRCUIT)
CAR {CARRY DETECTION) —+
~ TR (DATA TERMINAL READY)

CTS [CLEAR TO SEND)—~
DSR (OV CIRCUIT)
SG (OV CIRCUIT)

—DTR (DATA TERMINAL READY)

@O0

©e0eEEBE )
]

Note : Pin @ 15 not used

(b) J2078

Note : Pins of & ta 0 and @ to ¢} are not used.

(@) J478, J1078

. - Fig. 10.8 RS-232C Cable:-Connection

RTS ____j_"___]' T
CTS L

]

APPRCX 5ms

Fig. 10.9 CTS Signal Response Time



(4) Indicators

Table 10.1 Indicators
{a) J478, J1078

Indicator Description
POWER J478 logical power supply is normal.
REQUEST TO . 4w
SEND (RTS) RST signals from a master or a slave are logic “ 1 " (+12 V).
CARRIER Carry signals or data have arrived at a receive terminal. At this
DETECT (CAR) time, CAR (Carry detection) signals are fogic " 1" {+12 V).
RECEIVED Data are being 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 logic “ 0 ".
(b} 42078
indicator ' Description
POWER .| Normally external power supply (+15V or £ 12V} is input.

REQUEST TO 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 terminal.
{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 is R84H-M, provided with
MEMOBUS interface (C8012), and the other is R84H without the interface.

Fig. 10.10 R84H-M CPU Module



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

1. CPU module R84H-M can be used as MEMCBUS slave. However,
it cannot be used as MEMOBUS master.
2. CPU module cannot be changed from R84H type to H84H M type

{2) Installation

R84H-M is 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
MODULE {P8051)

CPU MODULE {R84H-M)
PERIPHERAL P
E E L/ ORT f 1/C MODULES

R [-] ] 9] o] ©] o] 0] © ol ol )
’ ﬁlg [ ] DDDDDDEJD¢
| BHHHUUD
o (| | o | o P [ )

MOUNTING BASE .
(B 10281 E R&84H @

/ -/ ° |

1/0 CABI

CONNECL"FEOR-I A1 [ | | o 2| |

[+

Y
) MEMOBUS INTERFACE (L8012}
PLATE COVER MEMOSBUS PORT

Fig. 10.11 Memocon-5C R84H-M Slave
« Power supply terminal

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.

* Peripheral port
Peripheral units such as programming panels-P180 or'P100 is connected to this port.

- MEMOBUS port
Modems or MEMOBUS masters are connected to this port

NOTE

Both Peripheral port and MEMOBUS port use D-subconnectars (DB25S) .

{(4) Indicators
Table 10.2 R84H-M Indicators

Indicator Description
POWER ON Lights when MEMOBUS interface { C8012 ) is proper.
COM ACTIVE Lights when communicating between C8012 and external devices.
I/F ERROR Lights when any error occurs during communication between C8012
and CPU.
COM ERROR Lights when any_ error occurs during communication between C8012
' and external devices.




(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 Memocon-SC GL20 is provided with MEMOBUS interface.

:% ' BATTERY COVER

Ty
'

Fig. 10.12 GL20 CPU Module

(2) Installation

GL20S is installed on an exclusive mounting base. refer to “Memocon-SC GL20 User's Manu-
al, Design 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 paneis P180 or P100 is connected to this port.

(4) Indicator

“I/F Error” indicator may be lit while coil status is 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) (Contd)

Table 10.3 GL20 MEMOBUS Indicators

indicator Description
READY Lights when GL20 MEMOBUS interface is 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 is applied or the reset switch located below the setting switches is pressed. |If the re-
sult of self-diagnosis is correct, then MEMOBUS interface 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} lights. MEMOBUS interface repeats the same self-diagnosis thereafter.

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

If any error is detected during seli-diagnosis, then MEMOBUS_interface indicators flicker
to indicate the type of error, At the time, 4 indicators are combined in a particular way to indi-
cate 'a specific error code: These indicators d6 not indicate original meanings but indicate
particular error types at the time. ' ' - i

To reset this state, turn the power supply OFF and ON, or press the reset switch of

MEMOBUS interface. If an error is corrected, then MEMOBUS interface performs self-reset
and returns automatically to normal. (It starts from the power up check.)

NOTE
Open circuit between pin 4 and pin 5 of MEMOBUS port in the test
mode causes asynchornous bus failure. Therefore, in thg test
mode,’ the two pins should be connected together. ’

7 If setting switches 1SW-1 and 1SW-2 are set to OFF and ON positions, respectively, then
it also causes asynchronous bus failure.



Table 10.4 C8012 Error Codes

“POWER ON" | "COM ACT" “I/F ERR" “COMM ERR" Error Contents
0 0 0 1 C8112 CPU failure
Prallel port failure
0 0 1 0 Data transmission part)
to GL.20 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 ] 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 A 1

Note: 0—Indicator OFF
1—Indicator blinking

Table 10.5 GL20 Error Codes

"READY" “COM:ACT" “VF ERR” “COMM ERR" Error Contents

0 0 0 1 8475 CPU failure
Paralle! port failure

0 0 1 0 Data transmission part)

to GL20 mainframe

Asynchronous bus failure

0 0 1 " Data transmission part

to MEMOBUS

o 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 4]

1 0 1 1

1 1 0 0

1 1 0 i
Defective RAM

1 1 1 0

1 1 1 1

Note: 0—Indicator OFF
1—Indicator blinking




10.5 TROUBLESHOOTING

(1) U84 MEMOBUS Port Buffer Contents Check
If signal transmission to a slave cannot be accomplished properly (i.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 MEMOB}US'port buffer can be checked. “7" and 0" in - the specified number are
constant. - ; ) . -

NOTE

Query massage from the master is stored in the receiving buffer.
Response massage to the master is stored in transmitting buffer.

7X0YZ2

L Buffer Address (hex)
ZZ=00-FF
Selects Transmitting or Receiving
Buffer: Y=0 Receiving buffer

Port Number Y==1 Transmitting buffer
X=1  Port1
X=2 Port 2

" Operate as follows to disblay the content of transmitting buffer of port 1 for example.

Y Depresskey. /

\ Enter 710100 / - nn

4

Contents of

- "/ ——= Iocation 00 Hlaa n
Depress key. are displayed. -

Contents af

\ Depress [ NEXT | key. / are displayed. B EE

« The data is displayed in form at first.

« The buffer address ZZ is 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

Conditions

Possible Cause

Correclive Action

R84H-M indicators do nol light at all
even if power is applied to R84H-M.

AC power does not come.

Check AC power supply

Blown fuse

Replace fuse.

Defective power supply module
{JRMSP-P8051).

Repiace power supply module.

Short-circuited power in CPU or C8012

Replace R84MH-M unit.

C8012 indicators do nat light at all
even if the power is dpplied to R84H-
M. {CPU indicators are ON.)

Poor connection of C8012 flat cable
connector,

Reinsert connector.

Defective C8012

Replace R84H-M unit.

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

Poor connection of C8(012 flat cable
connector.

Reinsert connector.

Defective C8012

Defective CPU

Replace RB4H-M unit.

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

Wrong setting of 1SW

Check setting of 1SW,

Poor connection between MEMOBUS

port and R$-232C cable.

Check RS-232C cable connection.

Defective C8012

Replace R84H-M unit.

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

Defective C8012

Replace RB4H-M unit.

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

Defective C8012

Replace RB4H-M unit.

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

MEMOCBUS masters software defective

Check software.

Wrong setting of C8012 communica-
tion parameters.

Check setting switch.

Poor connection between MEMOBUS

port and RS-232C cable.

Check RS-232C cable connection.

Poor connection of two-core twisted
cable.

Check two-core twisted cable con-
nection.

Defective modem

Replace modem,

Transmission error or no-response
error accur frequently.

External noise

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

Not provided with terminator for two-
core twisted cables.

Install terminator.

Poor connection of RS-232C cable
and two-core twisted cable.

Check cable connections.

Two or more slaves respond at same
time.

Check address switch.

Defective modem

Replace modem.

Indicator “COM ERROR" lights.

Error in CRC-16 check or LRC check

Check master software.

Note: When C8012 indicatar blinks, depress the reset switch of the C8012 after analizing the sitvation.
If it blinks again, institute the troubleshooting procedures above.
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10.5 TROUBLESHOOTING (Cont'd)
(3) GL20 MEMOBUS Interface Troubleshooting

Table 10.7 GL20 MEMOBUS Interface Troubleshooting List

Conditions - -

Possible Cause

Corrective Action

GL20 indicators do not light at all
even if power is applied to.GL20.

AC power does not come.

Check AC power supply

Circuit protector tripping

Reset.

Defective power supply module
(JRMSP-PS20).

| Reptace power supply modute.

- Short-circuited logical power’ in CPU. | Replace CPU.
MEMOBUS interface indicators do nat | = o
light at all even if the power is applied to | Defective MEMOBUS interface Replace CPU. ’
GL20. (CPU indicators are ON.) T
Only indicator “I/F ERROR" blinks )
Defective CPU Replace CPU.

during a self-diagnosis operation.

indicators “I/F ERROR” and “COM .
ERROR" blink during a self-diagnosis

operation.

Wrong setting of 1SW

Check setting of 1SW._

Poor connection between MEMOBUS
port and RS-232C cable. =

Check RS-232C cable connection.

Defective CPU

Replace CPU.

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

Defective CPU

Replace CPU:" -

Defective timer, ROM, or RAM are
detected during a self-diagnosis op-
eration. '

Defective CPU

Replace GPU.

The result of self-diagnosis is normal,
but $475 does not communicate with
MEMOBUS master.

MEMOBUS master's software defec-
ive - '

Check software.

Wrong setting of communication para-

meters.

Check setting switch.

Poor connedlion between MEMOBUS'
port and RS-232C cable. )

Check RS-232C cable connection.

Poor connection of two-core twisted

" "'| cable.

Check two-core twisted cable con-

nection.

Defective modem

Replace modem.

Transmission error or no-response
error occur frequently.

1 =

Externa! noise

» Check wiring of two-core twisted
cables and RS-232C cables.
» Check grounding.

Not provided with terminator for two-
core twisted cables.

install terminator.

Poor connection of RS-232C cabie
and two-core twisted cable.’

Check cable connections.

Two or more slaves resbond at same
time. -

Check address swilch.

Defective modem

Replace modem.

Indicator "COM -ERROR” lights.

Error in CRC-16 check or LRC check ’

Check master software.

Note: When 5475 indicator.biinks. depress the reset switch of the 5475 after analizing the situation. If it blinks again, institute
the troubleshoating procedures above.



11. WIRING

{1} RS-232C Cabies

The length of RS-232C cable which connects modem to other devices should be as short as
possible (up to 15 meters) . RS-232C cable should not be stored in the same duct with other
power lines or controf 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 separate ducts or should be wired inde-
pendently. However, two-core twisted cables can be stored with analog signal lines or trans-
mission lines in the same duct.

For the panel wiring, the cables should be stored in a pit. If they are stored in a pit,
other power supply lines or control lines should be stored in a separate pit. If these cables
and lines are stored in the same pi, then the cable should first be run in a ¢conduit.

Both ends of the conduit should be grounded. If the cables have to be stored in 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 lines in the
same pit,

TWOQ-CORE
TWISTED CONTROL
CABLE LINE CONDUIT
! CONTROL LINE
mgﬁgﬂwéfg
=00 CABLE —CI)
ANALOG OR POWER LINE POWER LINE

TRANSMISSICN
LINE

Fig. 11.1 Wiring 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 it produces better results. In
case of single-side grounding, either side can be grounded. In general, reception side is re-
commended. See Fig. 4.2.
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APPENDIX A SAMPLE MEMOBUS
MESSAGES

1. Reading-out States of Coils 00020-00056
(0020-0056)

{1)Query Message

FUNGTIOR 00
ADDRESSI NO. OF

STARTNO. 65 CRC
—t—— ——,

[oz[olloo[w[oo]zslo,c—ﬁr’ (RTU)

COLON FUNCTION

NO. OF
| ADDRESS I STARTNO  gois LRC
— e p——t— —— —_—

|3A|30|32i30]31]30|30|31‘33]30|30|32]35\43|35|OD‘0A| [ASCI)

(2)Response Message
FUNCTION
ADDRESS [NO OF DATA COIL STATES CRC
——————— ——

Iozlm [os]cn[es]ézla&!1s|o4 lFFI_ (RTU)

COLON  FUNGTION
| ADDRESS |NO. OF DATA

COIL STATES LRC

———— e —

B | B E 5CRLF
l7 i30132130|31|30‘35]43|44[36142]42'32'30[45‘31‘42]45|35{0010A| {asCIly

2. Reading-out States of Input Relays 10197-10218
(1197-1218)

{(1)Query Message -
FUNCTION 'OF

0.
ADDFIESS| START NO. COILS

CRC
—— —_—— ——

102]02]00|04|00|16|88|0Al {RTU)
COLON
FUNCTION NO. OF -
| ADDRESS L STARTNO.  cous LRC
———— —_—— ——
02902 0 2 2 CRLF
isAlao‘32|30|32|30‘30143|34l30‘30|31|36|32f32]0010a' (AsCH)
{2)Response Message
FUNCTION 'F:‘EPL"-LT(
ADDRESSIgE?EF STATES  CRC
e e e
|°2I°2|°3IACI03135122]BBI (RTU}
INPUT
COLON FUNCTION RELAY . -
| ADDRESS |N0 OF DATA STATES LRC
020203ACDEB3 RLF
,3A| 134 {32|30|33’41‘43'44]42]33]35|33|44[00,0A| asci

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

(1)Query Message

FUNCTION

NO. OF
ADDRESS |

START NO. cous
—— —_——

(22 oe [ oo w0 [ s3] ] ]

CRC

{RTW)

COLON  FUNCTION
| ADDRESS | START NO.

——

NO. OF
COILS

: 3 oo0oe6es. 0 3 B D CRLF
13A|30|32|30\33‘30'30{36'42\30|30{30133|38|44|001J (ASCII)

LRAC

(2)Response Message

FUNCTION CONTENTS OF

ADDRESS | NO OF HOLDING REGISTER CRG

——te—————
FOZ|03|06[02|ZBIOO|DO|OO|53|50|4B' (RTU)

GOLON  FUNCTION
| ADDRESS iNO. OF DATA

CONTENTS OF

HOLDING REGESTER - LRC

—— ——— — — —_

: BO OO
|3A‘30i32'30‘33|30|36!30|32!32’42'30|30!3GI30130|30|36‘33|36|35[0E
' (ASC

4. Reading-out Contents of Input Register
30009 (3009) :

{1)Query Message

FUNCTION
NO. OF

ADDHESS | STARTNO 4y s .
o

CRC
——

[15|04!00[oe|00|m|53]1c| (RTU)

COLON  FUNCTICN
IADDRESSI‘ START NO

—_————

" NO. OF
colLs
——ee

08 000 D ECH
tSAlSl[35130|34|30]30]30'38\30130'30[3]|44|45lDDIOA

LRC

| {ASCII)

(2)Response Message

CONTENTS OF

INPLIT REGISTER
CRC
——

FUNCTION
ADDRESS ‘ NO. OF
— L DATA

115‘04'02}05[3914A|71| ("TY)

CONTENTS OF
INPUT REGISTER

LRC

9
l3A|31 \35‘30|34|30[32130l35|33|39141 |3?|UD'DA|

GOLON  pyncrion
lADDHESSl SSTEF

{ASCII}

5. Changing States of Coil 00173(0173)
(1)Query Message

FUNCTION SPECIFYING
ADDRESSl COILNO STATES CRC
p——— ————— pr—t—,

[EilosloolAc[FF|m|4nlr_el (RTU)

COLON  cyncTioN SPECIFYING
IADDRESS' COIL NO.  STATES LRC

ACFF004DCRLF
‘3A|30i33|30|35130'30|41I43‘48‘46|30]30134|44|UD|0AI

———

(2)Response Message
Same as that of query message.

6. Writing-in Holding Register 40136 (4136)
{1)Query Message

FUNCTION HOLDING
REGISTER WRITING
ADDRESS‘ ATA

NO CRC

(o[ [ oo [es ] o

FUNCTION

HOLDING WRITING

AEGISTER NO. DATA
——

COLON
| ApDRess |

LRC

(ASCH)

. 5 06 00 E D
WSA\E}OISSPU‘35I30'30'38}3?|30|33|39]45|43‘44‘DDIOA'




{2)Response Message (2)Response Message

Same as that of query message. FUNCTION NO. OF
ADDRESS, STARTNO. oo, s GRC
—_———— ———

—_
) . . 01| oF 00 |13]000al24 |00 {(RTU)
7. Reading-out States of Particular Coil L ' I I ’ I ' u
COLON  FUNCTION
. OF
(1)Query Message ,ADDRESSI START NO. 28,35 LRC
FUNCTION - — .
ADDRESS |  CRC T01 0 FE G0

T o o
— [3A!30131|30]45|3o[30|3t|33|30!30|30|41|a4]33|oo|{ﬂ ASCI)
olola] o

COLON FUNGTION 10. Writing-in Holding Registers 40136-40137
tADDHESSI LRC
R (1)Query Message
[3A[30]31]30{37J4e|3s|on|m| thscl . FUNCTION NO. OF NO. OF
2R " ADDRESS | START NO. coj g DATA  WRITING DATA  GRG
2)Response Message S ot S it T
FUNGTION Lm [10|00’s7[00102|04[00]mimIozlmlﬂ [RTU)

Aoonessi con Tes ©F cnc

COLON  FUNCTION NO.OF  NO.OF
E £3 m {RTU) | ADDRESS | STARTNO.  COILS  DATA WRITING DATA  LRG

Tt TN T e i S T e
COLON FUNCTION b1 1000870 04000 A0 02550HLF
: ADDRESSI coL - oo !3A|30|31|31[30]30|30]38|37!30[30|30[32]30|34130|30|30|41[3013}]30|32[35]35[0Lﬂﬁ]
— .| STATES ~7" (ASCI)
T 0107608 BCR wson
[3a]30]31] 30[37]36[44|33|42\00|0A| (2)Response Message
FUNCTION NO. OF
8 L b k Test ADDHESS' START NO COlLS CRC
. Loopback Tes
W [w]w]n o]
(1)Query Message L‘ E °°|°2 Fl (ATU)
FUNCTION TegT COLON  FUNCTION NO. OF
ADDRESS | CODE  DATA cnc |ADDRESS | STARTNO.  gois  LAC
|02I03 Oﬂm‘AWy’DAIBE' RTU) T 0110008700026 5CRLF
J3A|30|3l!31J30|30130|3&l37]30|30]30|32[35|35[09|0A] (ASCH)
COLON  FUNCTION TEST
} ADDRESS, COBE DATA LRC

—— e
: 02080 000AG5371ACRLF
[3a]30] 32] 36 38] 30[ 30 30] 30{ a1 [ 35]33[37[31Tat[oooa] ASEM

(2)Response Message

Same as that of query message.

9. Changing States of Coils 00020-00029

(1 )Query Message SPECIFYING

FUNCTION NO.OF NG, OF STATES
ADDRESS | START NO. .5 DATA CRC

——— e e

‘mIOFIOOIla[ocfoA[uzloo‘oolsvigﬂ @TY

LON  FUNCTION
ce NO. OF SPECIFYING
| ADDRESS | STARTNO. NOOF COLSpaTA grates  LRC

—_—— T —— Al el

01 0F 1 A0 20 000D1CRLF

|3A|30J31i30|46|30|3of31133|30]30!30J4s|3o|32!30]3o|30|30|44[31|00[0A]
{ASCIh
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APPENDIX B MEMOBUS CABLE SPECIFICATIONS

Type Length _ -
_JZMSZ- m (inch) Applications
W1006-1 - 50197 '
( ) * Between computer and GLB0S, U84, GL20.
Ww1006-2 15 (59.1) -
W1015-1 25(9.8
6.9 » Between GL60S, U84 and R84H-M.
W1015-2 15(59.1)
W1017-1 5(19.7 .
( ) * Between GL6E0S, U84, GL20 and J1078 modem.
W1017-2 15 (59.1) )
‘W1019-1 5(19.7 ‘
(197) _ * Between GL60S, U84 and GLEOS, U84.
Ww1019-2 15(59.1) S
T OW194-001 25(9.8) + Between R84H-M and J478 modem. -
W194-TO1 25(9.8) * Between R84H-M and 11078 modem.
- W194-TT1 25(9.5) -+ Between P150 and J1078 modem.
W198-TT1 2.5(9.8) » Between P150 and R84H-M.
W2020-001 - 25 {9.8) « Between GLGB0S, U84, GL20 and J2078 modem.
wW2030-001 2.5(9.8) * Between P150 and J2078 modem.

APPENDIX C DIMENSIONS in mm (inch)
(1) Modem (Type DISCT-J1078) -

MOUNTING
SCREW {M4)

&
&
(=2
~

- Note: When I/Orsl'lpport {DF8303994) is

.. / required for stand-alone instafla-
LED INDICATOR E tion, contact your YASKAWA repre-
T sentative.
EXTERNAL T
TERMINAL slw | - L. _JI“
(M3.5 SCREW) ; ; : ] . I¥
sl 2
ooy
]

D-SUBCONNECTOR 25P

PP TE

3 )
S gl |
2 =l
] =2 |
POWER = o Sh. Y
TEAMINAL 3 \ AREARAASE. e 28
{M3 SCREW) = ] ] ]
~ & . L .
235 e APPROX WEIGHT ‘ ]
: 211b) N ‘ ]
10.83) 11 (0.43) 1kg {2.211b} S

345
(1.38)

| | |
|T_J T
. ﬁ15 {0.59)

M4 MTG HOLE 34 ¢1.34)
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{2} Modem (Type DISCT-J478)

COVER

L
LED INDICATOR

CONNECTOR(12P)

-~
D-SUBCONNECTOR(25F)

FUSE

POWER SUPPLY
TERMINALS

{0.59)

4-7.5 DIA
MTG HOLES &
/ 2le
R s - —
S5
4o oh =
o]
N ol 4
° 7
of 8
[e]
b
gl g 8
2l ¢ =«
ol 3| g
& 7| ¢
q b
ﬁé% 5
wi
o of =
<
\¢ & -—
50{1.69) ol
80 {3.15) 2
82(3.23)

CASING
o \‘ o oo
J:r-
=]
'1:,
| o
o o °
d
54
{e o ao

185 (7.2B}

207 (815)

APPRAOX WEIGHT : 2.5kg {5 5/b)
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APPENDIX C DIMENSIONS in mm (inch) (Cont'd}
(3} Modem (Type DISCT-J2078)

J2078 | ¥ & —
g —F0)
s ﬁ N Il
"u 8 : |
] e i :
STATUS INDICATOR 5 ;
E) ; 5
] - : |
CONNECTOR 9p | L2 i : :
< F . . :
3 |
= 3 i |
e il | 2 b ]
=l $) 8 835 !
e gt = hall =1 :
EXTERNAL 21l [ gz :
CONNECTION | == | ™ N :
TERMINAL = :
{20P.M3) e ;
—_ :
| :
a0 . APPROX 90 __[15 {0 59} : ]
373 _ e I
) 79 (311 .
(1.47) 3.54) 311 i 5 (0.20) It ||
. M4 MTG HOLE 373
(1.47)
A .
—
MODULE
MTG SCREW
(M4 PLACES;

Note: When 1/Q support (DF-8305869) is
required for stand-alone installation,
contact your YASKAWA repre-
sentative.

view A

APPROX WEIGHT :
06kg {1.3ib)

!
i+
___l__e 0.24)




MEMOBUS
DESCRIPTIVE INFORMATION

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

YASKAWA ELECTRIC AMERICA, INC.
2121 Noman Drive South, Waukegan, IL 60085, U S A.
Pnone 1-847-887-7000 Fax 1-B47-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane Wast Carroliton, OH 45449, U.S.A.
Phone 1-937-847-6200 Fax 1-837-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Fagundes Filhe, 620 Bairro Saude-Sao Paulo-SP, Brazil  CEP: 04304-000
Phone 55-11-5071-2552 Fax 55-11-5581-8795

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

Motoman Robotics AB
Box 504 538525 Torsas. Sweden
Phane 46-486-48800 Fax 46-486-41410

Motoman Robotec GmbH
Kamrerfekisira,?e 1, 85391 Allershausen, Gemmnany
Phone 45-8166-900 Fax 49-8166-9039

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardten Woods Cumbernauld, GE8 9LF. United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kipa Bldg #1201, 35-4 Youdo-dong, Yeongdungpo-Ku, Secul 150-010, Korea
Phone 82-2-784-7644 Fax 82-2-784-84G5

YASKAWA ELECTRIC {SINGAPORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-282-3003 Fax 65-285-3003

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

BEIJING OFFICE

Room No. 301 Office Buiiding of Bejjing International Club. 21
Jianguerrenwai Avenue, Beiing 100020, China

Phone 86-10-6532-1850 Fax 86-10-65632-1851

SHANGHALI OFFICE
27 Hui He Read Shanghai 200437 China
Phona B6-21-6553-6600 Fax 86-21-8531-4242

YASKAWA JASON (HK) COMPANY LIMITED
Am. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

TAIPEI OFFICE
Shen Hsiarg Tang Sung Chiang Building 10F 148 Sung Chiang Road, Taspei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

SHANGHA] YASKAWA-TONGJIM & E CO., LTD.
27 Hu' He Road Shanghai China 200437
Phone B6-21-6531-4242 Fax 86-21-6553-6060

BEIING YASKAWA BEIKE AUTOMATION ENGINEERING CO,, LTD.
30 Xue Yuan Road. Haidian, 8eijing P.R China Post Code 100083
Phone 86-10-6233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO., LTD.

7, Yongchang-Nerth Strest, Beijing Economic Technological Investment & Development Area,
Beijjing 100076, P.R. China

Pherne 86-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

SIE-C815-13.60E
Specifications are subject to change without notice © Printed in Japan June 1989 90-1 0.1TA <
for ongoing product modifications and improvements, 98-12

588-359
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