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1. COMMUNICATIONS 

1.1 lntroductlon 

When used  for communications, the MELSERVO-J2 series is designed  to 
reply  to an instruction received. A  device which  gives this  instruction  (personal 
computer or  other  computer) is called  a master and  a  device which replies  to 
the  instruction  (MR-J2-A servo amplifier)  is  called a slave. To fetch data 
consecutively, the  master  repeats a  data request  command. 

12 Electrical  Characterlrtlcs 

The signal  voltage  levels, High/Low definitions,  communication speed, etc. 

to  the international  standard RS-232C.  The servo amplifier  can  be  connected 
are defined below. In this  communication function, the  signal level conforms 

with  a master marked 'RS-232C' or 'in  conformanc'e'wlth RS-23212'. 
Item Ducrlpllon 

(CN3) 
Slave's communication  connector Half-pitch 2o 
, I  

Signal level IConfomw to RS-232C. 
Baudrate lsB00/19200bDa. awnchronoua 1 

ISlarl bit 11 bit 
I 
I Data Ianoth 18 bits 
I Paritv i Evan 
I '  
I Stoa bit 11 bit 

Transfer syatem 
Character method 
Variable frame 
Hall-duplex Communication 
Operating atatus monitoring, wvo diagnostic, alarm 
data mad. paramater readbite,  taat operation Functions 

1.3 Communication  Protocol 

The  protocol  used  in  this  communication  function  is  dedicated  to  the 
MELSERVO-J2 series  and cannot be altered. A  program which will match this 
protocol  should be created  on  the master  side. 

1 - 1  
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2. CABLE  CONNECTION 

2. CABLE CONNECTION 

2.1 Connector Pins and  Signals 

CN3 

I I 
2 I RXD I I 1Recoive data 

310 10 1 Reserved 1 IUsed lor other Dum# h n  RS232C communication 
I . .  I 

11 
Sonddatn 0 TXD 12 
Control common GND 

13 to 20 U w d  for other purpose than RS-232C communiution Reamed 
Plate Groundintl lor 8hi.ld FG 

2 2  Fabrlcatlon of Communlcatlon  Cablr 

2.2.1 Configuntkn d b g m  

Slave (aervo amplifier) 

Master (panorul computer) MR-J2-A V 
Communication 

c CN3 CN2 Servo motor 

connector 

Use the  optional  communication  cable  (MR-CPC98CBL3M or MR-CP- 
CATCBLIM) for connection of the slave and master.  When fabricating  the 
cable, refer  to Section 2.2.3 and  note the  following: 
1) Always use  a  multi-core  shielded  cable  and connect the  shield to FG of the 

2) The  wiring distance is 15m maximum in offices  or  the like where noise 
slave  securely. 

influence  is minimal.  The cable used should be as  short as  possible. 

2-1  
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2.2.3 Connection dlagram 

Connoolor  
Cornrnunlcrtlon Cab18 

(Penonel computer) 
slave .Id. 

MR-CPCOBCBL3M Hood. Tsuahin make 3M make 
101208000EL (comC(0r) 

MR-CPCATCBWM 10390-3210-oooO (&MI1 Ur) 

MR-CPC98CBl.311 HR-CPC98CBL3M 

Maator aide Me8tDr dd8 

SG 

cs 

D-SUB 25.pin Half-pitch 20-pin D-SUB 9-pln Hdfpitek 20pin 
(Note) 

Nolo: Some PC08 Ndos have the half-pitch 14-pin connectors. Check the RS-232C conwefor shape of your p.w oaputer .  
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3. BASIC PROTOCOL 

3. BASIC PROTOCOL 

3.1 Frames 

Communication protocols  are  classified into a fixed frame length  format  and 
a  variable frame length format.  In  the variable  frame  length format, a send 
data  length may bo transmitted  as  part of data  at the  beginning of  cornmuni- 
cation  or  a  control code may be used as a terminator. The MELSEFlVO.JP 
series  uses  the  variable  frame  length format with  a  control code. 
A frame  means a single character of control code, instruction,  data or the like, 
and  consists of 11 bits  as shown  below: 

(LSW (MSW - , . . . . . . . . . -. . . . . . . . . . . . . . . . . . . -. . . . . . . . . , . . . . . ..  .. . . . . . . . . . . -. . . . . . . . . . . . . . . .-. -. . . - . . 
. , , , . I I I ,  . , . , . * . * .  , * . , , . . . .  

,.... I .... 
Start j 0 j 1 j 2 j 3 j 4 j 5 i 6 i 7 [Parity atart i Stop! Idle 

Next 
. . . . , , . . .  

Data i 
1 frame (11 bib) 

32 Charactor Codes 

The characters are defined in ASCII as listed below: 

3-1  
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3. BASIC PROTOCOL 
~~. . ~ ~ - ~ - - - ~  _ " . . .  "~ . .-.._ _ . I  ,___. . ..- .. - 

As data delimiters, the  control codes are defined asfdlowr; 

Code Name Hexadeclrml 
(ASCII coda) Contents Convontlonal Key Op.ntloru at 

Peraonal Cornputor W T ~ r u l  
SOH 

~ 04H end of t m i a p i o n  (CornmunluUg) i n t u r u p t i o n )  EOT 
Clrl c c end ot text (Text end) 03H ' ,ETX 
ctrl + B rhrt of Iaxt (Text rtan) 02H STX 
ctd + A atart of haader (Communication start) 01 H 

ctrl + D 

3.3 Sond and Rocoivs Data  Format 

3.3.1 

3.3.2 W r M g  d& to the rlrvo 
I 1  ---- 

I 9 tnmer + (Data) I 

Com- D ~ U  E 
4 

Slave H 
hr1.1 

sum $ Data' 
NO. $ m a d  

E Check- 

I I I I I 
I 

1 frama T P Chck.  ; x sum x 5, 
W I 

5 fnnmr 
Nota: Selacl the d a h  Ienglh f r o m  among 4 ,8 ,12  and 16 frames. (The  data length depndr on the command.) 
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3. BASIC PROTOCOL 

3.4 Checksum 

A checksum is required at the end of send data  from the  master. Since a 
checksum is also appended  to  receive data  from the slave, use it to check  for 
an error in the  receive data.  To find a checksum to be appended,  the  hexa- 
decimal  numbers of character  codes  between the one  following the  first control 
code  and ETX are summed, and the two least significant  digits of the sum  are 
converfed into hexadecimal. 

STX or 
rwn SOH 

Chack- ETX 
I I i I  I 

I I 
& Checkwm calculation range 4 
I I 

(Example) 

Checksum calculation: 
41 H 

+ 31H 
+ 33H 
t 43H 
t 4SH 

+ 41H 
t 31H 

+ 32H 

+ a3H 
+ 3oH 

204H 
T 

PI 141 
SOH 34H 

3.5 Retry and  TlmtOut  Procrsr ingr 

The slave may  not reply to an  instruction from the  master if: 
1 )  The communication  cable  is  broken or the  connector is not in proper 

2) Control code  STX or ETX is not received. 
As the  problem in 2) may be solved by repeating the instruction,  make  retries. 
i f  the problem still persists  after  three  retries, the communication path  has a 
problem. In  this case, perform  time-out  processing to suspend communication. 

contact; or 
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3. BASIC PROTOCOL 

3.5.1 Reply contains an error coda 

<Fador> 
1) The  command or data  returned contahe  an  unremgnizable character  code. 
2) Error was detected in parity check. 
3) Checksum error. 
4) Data or data No. received  does not exist in  Ihe specifications. 
<Action> 
Make retries since the error  code in the  data  returned  is a negative  acknow- 
ledge code (B lo F, b to f). 

Tima-out pmcaralng - - 
Mea- MOO- Mer. 
rage 

Master 

Slave 

rage W e  

..  ... .::.  :. s 
, ' X , :  x 
iij!)':., 

./:;.." 
s A$; 

.:,:*?y .,... I:'... 
:..,z,,, 

+?. 
', ::+$ 

s 
:.:'..' T 
+ .: . :.:: 

T '.:. :. 

'.*;", 
._:.. ..;i:: $42 x 

,& 
.; ;,;i* x 
.. .....,:,.;>:l: 
?,:,, ::&.il. : Error coda other than [A) or [a] 

3.5.2 No reply (for longer than 300ms) 

<Factor> 
1) The  command  or  data  sent has  not reached. 
2) The control code  as  a terminator  is  not recognized  by the slave  and the 

<Action> 
The slave  may be in the  receive mode. i f  a  command  or  data is sent in  this 
mode,  the  slave  cannot recognize  it  properly. Transmit  EOT once to  place the 
slave in the  receive  neutral mode, and then make retries. Each retry  should 
be made 1 OOms after EOT  has been  sent. 

Time-out 

master judged  that  the slave did  not  receive  the  entire message. 

3 ~ m r  1Wmr 3 ~ m r  l ~ m r  3 ~ m r  1wmr 3 ~ m r  prmuing 

Mea- E Mea- M.8- E E h a -  
Maatar 

Slave 

.age rage mge T cage . 
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3. BASIC PROTOCOL 

3.6 lnltlellzlng 

After the slave is switched on, it cannot  reply to any communication  until 
internal  initialization processing  finishes.  Hence,  when the slave has  been 
switched on,  normal  communication should  be  started  after: 
1) More than 1s has elapsed after the  slave  was switched  on;  or 
2) Performing  parameter read  or  other operation, which will not  pose a 

problem  to safety, to ensure  that communication may be  made  properly. 
(In this case,  use  the method described in Section  3.5.2.) 

3.7 Cornrnunicatlon Procedure Example 

The following example  assumes  that commandam and  data No.aH are 
used to read the  value  set for  auto  tuning in parameter No. 2 on the  MR-J2-A 
servo amplifier. 

T Data composition Data =m + + mm + 

Data sand From master to slave 

From slave lo martar 

From rnaeter to slave 

3-5 



4. COMMUNICATION  COMMANDS 

4. COMMUNICATION COMMANDS 

4.1 Read Commands 

Command Fram ~ o n g t h  Oweription Dah No. 
01 12 Data value and procorung information of rtatur dirplay 80 to 8C 

02 4 Currant dam number 00 

I 05 I 0 0 l o 3 1  I Cunont valuer of cornrponding prnrnotorr (tho dadmd  numben in 
dah No. corrosoond to tho mnmotor numborrl 

I I 
I I I 

4 - 1  



4. COMMUNICATION  COMMANDS 

Camnand Frm L.ngth DancrlpUon Data No. 
33 

4 Alarm number in alarm history (eecond alarm in the past) 11 33 
4 Alarm number in alarm history (first alarm in the past) 10 

r ' 5 5  4 Aiarm number in  d a m  M m w  f r h f t d  lhrm In ma wm 12 
33 

15 33 
4 Alarm number In alarm hidtory (fifth alarm In the p u t )  14 33 
4 Alarm number in dam history ( f o u r t h  darm in the p u t )  13 

4 Alarm numbor in darm hi.tory ( u x t h  dam in the p u t )  

t I I 1 I I I 

33 

4 Time of alarm occurrence alarm history (sixth alarm in the part) 25 33 

4 Time  of alarm occurrence alarm hirtory  (fifth alarm in the past) 24 33 

4 Time 01 alarm occurrence alarm history (lourlh alarm in the part 23 33 

4 Time of alarm occurrence alarm history (third alarm in the past) 22 33 

4 Time of al4n occurnnce alarm history (second dam in the past) 21 33 
4 Time of alarm occurnnce alarm hi~tory (f int dam in h part) 20 

f I I I 
-~ ~~ ~ ~ 

35 to 8c Data value and processing information of statu8 dlrplay  at alarm 
occurrence 12 
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4. COMMUNICATION  COMMANDS 

4 2  Write Commands 
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90 03 Extarnal output signal inhiMt 1 EA5 4 

w 10 External inprt d g d  inhiMl cancel 1 EA5 4 

, 
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5 9  Status  Display 

5.2.1 Status display reed 

Status  display data is read. For status &May data, Rs data  value and data 
proce- information  are  returned whoa the data No. (for  assignment,  refer 
to the  table  below) ir trensmkted. 

Command Dah No. Data No. 13 0 mm to mB :Data value and processing  information of status 
dlsplay 

The data  value is read in hexadecimal. Data is displayed in hexadecimal  or  in 
decimal  after conversion, and may include a decimal  point. 
Whether hexadecimal data has been  converted  into  decimal  or not and the 
decimal  point  position command are  indicated as follows: 

1 

b Data length, 32 bits ( g h n  in  hexadnhnal) 
(Data may nasd  conversion acsording to (h. d@ay We.) 

Display typ 
01: Must be oonvaried  into  decimal 
11: Used  unchanged in hexadeoirnal 

Decimal  point  position 
[a]: No dedrnrl point 
[l]. First least dgnificant  dlglt (Usually not  used) 
[2]: Sacond least significant  digit 
[3]: Third least significant  digit 
[4]j Fourih least significant  digit 
[5]. Fifth  least  significant  digit 
[8]: Sixth  least  significant  digit 

Data No. Assignment  Table 
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6. ERROR CODES 

6. ERROR CODES 
On receipt of any  command from the  master, the  slave  returns STX which is 
followed by a  one-character error code.  This error code  returned is  an upper- 
case  alphabet when there  is no alarm in the slave  or  a  lower-case alphabet 
when there is an alarm.  The  master can use this  error code to  judge if the 
intended communication  completed  without  fault  and the  slave is in an 
operable  state  (no alarm). 

Nepallve reaponre 
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