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The programming port of the FX series PC is a RS422 connection. RS232C
connection canbemade viathe FX-232AW RS422 to RS232C converter as shown

below. The protocols are the same in both cases.
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DIMENSIONS OF THE FX-232AW

95 (3.74" ——>

—~—

e 2X$5.5(0.22"
MOUNTING HOLES

DIN rail (35mm (1.387) wide)

WEIGHT :approx.0.3kg(0.14lb)
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RS232C CONFIGURATION

The schematic connections of the inside of the interface unit is shown below along

with the cable connections required to connect the interface unit.

Programmable controller FX-232AW interface unit Computer
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FX-422CAB czble F2-232CAB cable
or equivalent or equivalent
F2-232CAB CABLE
@ CONNECTOR
FG o @ FG : FRAME GROUND (Notconnected in the interface unit)
;[[)) ® @ SG : SIGNAL GROUND
e | @ ©® SD : SEND DATA (TXD)
s | ® RD : RECEIVE DATA (RXD)
DR g ® RS : REQUEST TO SEND (RTS)
SG
ER CS : CLEAR TO SEND (CTS)
@ @ DR : DATA SET READY (DSR)
% ER : DATA TERMINAL READY (DTR)
@ @ NOTE : When thecorrectcableisconnected tothe
®) programmable controller, the PWE signal

goes low to allow the signal to enter the PC
25 pin DSUB connector only when the cable is connected.



The following specification allows the status of the internal devices of the FX
series programmable controller to be monitored and programmed by a computer.
Communication formatis as follows :

TRANSFERFORMAT : RS232C standard

PROTOCOL : Asdescribed by this document

TRANSFER FORMAT : Asynchronous bi-directional (not simultaneously)
BAUD RATE : 9600bps

PARITY : Even

VERIFICATION 1 Sumcheck

CHARACTERS :  ASCI characters of the stated below only

Each ASCI character is sent in the following bit format :

_ PARITY of b0 to b6
DATA 7 bits ;
START - STOP bit
} I | ! |
¥ >|— |
LOWER UPPER
HEX digit HEX digit
Character HEX code COMMENTS

ENQ 05H ENQUIRY :Request from computer

ACK 06 H ACKNOWLEDGE :Acknowledge reply toan ENQ
NAK 15 H NAGATIVE ACK :Replied when not understood
STX 02H START OF TEXT :Start marker of message frame
ETX 03 H END OF TEXT :End marker of message frame
O 30H

1 31H ;

_ é - Bit format of STX BARITY
"3 33H START r— STOP bit
i 2 ; W Z 2 =

6’ 36H

e i 37TH Bit format of char 'F” PARITY
'8 38H START l STOP bit
9" 39H R e Tl i

"A’ 41H

‘B’ 42H

G’ 43H

‘D 44 H

‘B’ 45H

"B 46 H

L The letter H represents that the number is a hexadecimal number.



FRAME FORMAT : ENQ, ACK and NAK are sent as single control
characters. STX and ETX are sent with the
commands (CMD) and its related data together as one
frame.

one char
|«—>|<—>|<—— many characters ——|<—}<—-]|

STX : START OF TEXT
ETX : END OF TEXT

sum check area

SUMCHECK : Thecheck sum issentasa twocharacter code after STX.

30H+31H+30H+46H+36H+30H+34H+03H=74H

All the HEX values of the ASCII characters from the command to the
ETX code are added together . The HEX value of the characters of the
sum is then sent after the ETX code.

COMMUNICATION PATTERN

Host computer Programmable controller

Initial check e

for existence of
PC only.

.
-

A

o TIMING OF TRANSFERS N
ks lscan
The unit sending should always
H R
Hesh(EH) | have its ER HIGH and the unit
receiving should have its ER
Host LOW.

Programmable controller (ER)

Response from the PCis
immediate in STOP or at the
END statement when in RUN.

- o

Programmable controller




COMMAND LIST

R : 0O.Kduring RUN
S : O.Xduring STOP

*QUTT, Cconstants are
changeable in RUN however

Devices
COMMAND CﬂD Prog. | Para. bit | word | other DATA FORMAT
nbyte o | RS|RS|RS|RS|RS/| |cMD|[TOPADR | |nbyte
EAD ’
nbyte o S* S RS | RS | R,S | {cMD |{TOPADR | |nbste [ | DATAn
WRITE
nbyte 190 S CMD || TOPADR | [nbyte [ | DATAn
INSERT *1
m byte gt S CMD || TOPADR | | mbyte
DELETE *1 '
coumarmd [ . | pg CMD || TOP ADR | | command
SEARCH
DEVICE 5t R’S CMD || TOPADR | | device
SEARCH
BATCH 5! S S S S CMD || area code
CLEAR
FORCE 7 R,S CMD || device
ON
FORCE 8! R,S CMD || device
OFF
BATCH g g S CMD || direction
TRANSFER _
donotuse | 'A'
Prog.SUM | o, S ' CMD
CHECK
PROG. " S CMD
CHECK €

Due to the nature of the the process, some instructions may require a much
longer processing time than others. In particular are the batch process when
using the EEPROM cassette :

Batch transfer may take 120sec.

n byte insert /delete 120sec.

Batch clear 60sec.




Memory data from the PC is read in units of bytes. n number of bytes are read

starting from the top address.

«COMMAND FROM COMPUTER»?

@ &)
TOP ADDRE BYTES SUM

@ Command CMD 0 reads nbytes of data starting from the TOP address. (1 character)
@ Top address is the address of the 1st byte of data to be read. e.g. device images.
(see tables 1 to 6). (4 characters)
G BYTESis the n number of bytes of data to be read. Range is 01H to 40H (1 to 64 bytes).
(2 characters)

Reading 2 bytes of data starting from Y0 (Y0 to Y7, Y10 to Y17).....table 1a

TOP ADDRESS BYTES SUM
~

Reading 4 bytes of data starting from D123 (D123,D124) ............... table 1b

TOP ADDRESS BYTES SUM

f ERROR RESPONSE ™

The host computer may use the ENQ command to check if the PC is ready to
communicate. A 5 second time out should be given before determining that
the PC has not been connected.

Also a retry of 3 times is recommended before determining that there is no
ACK response from the PC.

If the PC does not recognize any signal, it will reply with a NAK (negative
acknowledge) code.

Host computer Programmable controller

-
—-C




« RESPONSE FROM PC »

SUM

Maximum of 64 bytes of o
¢ data (128 characters) d

@ Each byte of device data from the PC is divided into upper 4 bits and lower 4
bits. The hexidecimal value of each 4 bits is taken as an ASCII character and

its ASCIL HEX value is then sent.

@ Afterreceiving the command from the computer, the PC makes the response
at the next execution of the END statement.

® If the command from the computer is not understood by the PC, contol code
NAK is then sent.

YZ Y6 ¥Y5 Y4 Y3 ¥2 Y1 XO

1:0N 0:0FF

= = — 5

Y17 Y18 Y18 Y14 Y13 Yi2 Y11 Y10

D124




Data can be written to the PC memory with n number of bytes starting at the top

address.

« COMMAND FROM COMPUTER »?
)

TOP ADDRESS
@

@ Command CMD'1’ writes n bytes of data starting from the Top address. (1 character)
@ Topaddressis the address of the 1st byte of data to be written into the PC (seetables1to6). (4

characters)
(® BYTES is the n number of bytes of data to be written. Range is 01H to 40H (1 to 64 bytes).

(2 characters)

Forcing 2 bytes of output bits (Y0 to Y7, Y10 to Y17) to the following status:
(see table 1c for the top address)

1:0N 0:0FF

TOP ADDRESS BYTES

K NOTE>? OVERFLOW OF SUM CHECK DATA

SUM = 31H + 30H + 30H + 41H + 30H + 30H + 32H
+33H + 35H + 38H + 34H + 03H = 23BH

I\
I S 16° digit
16 2 digit isignored 16 digit



Writing 4 bytes starting at register D123 (D123, 1D124) to as shown below.

(see table 5a for top address)
b1s

« RESPONSE FROM THE PC »

After receiving the command from the computer, data is written at
the execution of the next END instruction after which the ACK
acknowledge code is replied.

_ When the instruction is not understood or if there is a SUM check
error, the negative acknowledge NAXK code isreplied.

NOTES: Memory of PC from top address

Data from computer
Result of the L TOP address 2000H
write Writing n
command. o bytes from

bytes the top
eddress,

NOTE : Thesending of NAK

The ER line of the computer is kept high when codes are being sent from the
computer. If this ER line is kept high even after the sending of the commands,
the PC will not be able to reply. |

This is particularly important when the PC tries to reply with a NAK code due
to an error in the previous command for example. If the computer continues to
send data, thisdata will notbe read by the PC.



The following two commands allow individual bit images of the X,Y,M,5,T,C bit
devices to be forced ON or OFF, The PC may be in STOP or in the RUN mode.

« COMMANDS FROM THE COMPUTER »

" FORCE ON

DEVICE ADDRESS SUM

FORCE OFF

DEVICE ADDRESS SUM
—\__‘_\

Forcing output Y23 to ON

Device address isin a different format to that of the TOP address of
n byte read/write commands. The end effect is hsted 1n separate
‘tables such as table 7a, 7b.

DEVYICE ADDRESS SUM

{ RESPONSE FROM THE PC »

After receiving the command from the computer, the PC
executes the forcing at the point when the END instruction is
executed. The PC then replies with an ACK code.

When a command is not understood or if there is a SUM check
error, the PC replies with a negative acknowledge NAK.




0000H

0200H [. ]
inpufimages
Rdte RST images
0800H current value
of TO to T255
0AOOH |currentvalue
of C0to C199
0CO0H | C200-255
0EOOH [special register]
D8000-D8255
1000H | Dataregister
D0-D511 (1K)
1800H Riteh
menitor
device
addressess
and data
2000H :
sampling
trace
4K
3000H

contact images

4000H

5000H

6000H

7000H

8000H

805CH

9000H

AQ00H

BOOOH

parametfers

step 0

sequence
program

step 1999

step 3999

step 7999

Co00H

DO0OH

EO00H

F000H




The multiple object device commands such as CMD 0’ and CMD 1" uses the TOP
addresses which are addresses for 8-bit groups. They cannot be used for the single
device instructions CMD "7’ and CMD '8’ as they are not in the same format.

These instructions must use the format of the device address as listed in tables 7a

and 7b.
« TOP ADDRESSES »
CONTACT COILS
XYMS SET YMS our'T PLSY,M RST T Current values
Devices TE RST YMS QuUT C PLFY M RET C (LC)
OUT YMS Data registers
X table 1a = == — —— =
Y % as left = table 1b = =
M 4 as left — 7 — —
Special M ” as left — = — —
S “ as left = — — —
T v S table 1b — table 1c table 2
C 16-bit ” =— 7 == ” fable 3
C 32-bit ” — “ = “ table 4
D == — t — — table 5a, 5b
special D — o = — == table 6
4 f These coils | Theimage
. . are different| read will
Rermais The:}:nages of these co;ls to their <how the Ier::ltg: t:lf
4E8 LAE SAmE HIHEER] contact |statusofthe | -
their contacts. .
images. lastscan.
« BIT DEVICE ADDRESSES »
Table 7a ---- S,X,Y, T devices.
Table 7Tb---- M, special M, C devices.
Format of bit device address :
0000 AB- A5 Ad-Al A0,B2-B0




CALCULATION OF DEVICE ADDRESS

The bit device address tables for the images of bit devices following this page are all
derived from the device address format shown below :

BIT DEVICE ADDRESS DEVICE
AREA
AB|AT|AB|A5|A4|A3|A2|A1|A0|B2|B1|B0
S 0|0 X[ X|XIX[X|X[X|X|X]|X S0-S999
X 0 OO0 X | XIX|IX]IX|X][X X0-X127
¥ 011101 ]0X[X|X|IX|X]|X]|X Y0-Y127
T(eontacts) | 0 | L | L [0 I X | X [ X |X[X|X]|X]|X T0-T255
M 10X [ X[ XIX|X|X|X|X]|X]|X]| M0-M1023
Ceontacts) | 1 | 1 | 17| 0O X | X [ X | X |X|X|X]|X]| C€0-C255
SPECIALM | L ¢ 1 { 2] 1 I [ | | %] X §X | % ]X M8000-
M8255
) ;'
|
classification code
A8to AD : Addressofa byte location in the PC memory map. Contact images

require only the address bits up to A8. A9 to A12 are either not used
or are filled with zeros..
B2 to BO : Bitaddress for accessing the indiviual bits ofa byte location in the
~ PCmemory in oerder to access information on bit devices.

X XXX XXX : DEVICE numberin absolute binary
example S100 = 000001100100

SPECIALM : MB8000-M8255 are addressed by the last 3 digits at the bits
indicated by X X X X...X X. 8000 is automatically added when
coding by the recognition of the classification code.

EXAMPLE, M8123 = 111101111011]

M8000 + 123 =M8123

*]1 :code S1023is an RET instruction code; (00-1111111111)
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All the data, in the registers, unless otherwise specified, are stored in two’s

complement integer form. Thisincludes:

DATA REGISTERS
SPECIAL REGISTERS
FILE REGISTERS
COUNTER, TIMER CURRENT VALUE REGISTERS

Remember that some of the above are 16-bit registers and some are 32-bit registers.

EXCEPTIONS :
DEVICE DEVICE _
TYPE NUMBER G
L— Version V1.21
iﬁ:lti pesey (L2 lelalafa]
!—PCtypecode(FX=2)
000AH : EEPROM protect SW=0N
o 0002H : EEPROM protect SW=OFF
mp‘:Ster D8003 0001H :ROM cassetté
Bl 0000E  :RAM cassette
0010H :Internal 2K RAM




The CPU of the FX has a batch monitor function that it performs when executing the
END statement or during STOP mode when the appropriate conditions have been set.
First, the absolute addressses of the images of the devices to be monitored must be
stored in the batch monitor device table starting at address 1802H.

The contents of the locations 1800H and 1801H provide the necessary control bits.
The result of the monitor is stored in data tables starting at 1958H for word devices
and 19A0H for bit devices.

ADDRESS FORMAT :

The absolute address of the image of the device is as specified in section 15 “TOP
AND DEVICE ADDRESSES”.

EXAMPLES :
Word device addresses Bit device addresses
FORMAT: addressL | A4 EAS ta2iaLiso i B2 : B1 B0
T0=0800H s pompe e
u I__I 1] . . . i " .
H L address H }A12]A11:A10} A9 gAs | AT A 1 AS
EXAMPLES:
1802H 00H L . T = : : :Ao :Bz : : =
1803H 08H H Contactimageof: |°10:0:0:010:0:1
MO01 e
Al12-A0 = 0100H 0{0i0i0i1;0:0:0
B2-B0O = 0012 ver PP A5
Coil image of : S 8 =2 B
RSTC185 1tateioioloil 2 4
A12-A0 =05D8H ! '
B2-B0 = 0ll2 oo pioirititio




BATCH MONITOR LOCATION MAP

A

WORD
DEVICE

SETTINGS

max 18 points.

BIT
DEVICE -
SETTINGS

max 152 points.

WORD
DEVICE
DATA

BIT
DEVICE
DATA

llBODH no. of word monitor pts,
1801H | —
|1802H address Lt
1803H address H
1804H address L
1805H address H
[}
I
:
1823H
1824H
|182_5H| no. of bit monitor pts.
1826H| __—
[1827H] address L
1828H address H
1823H address L
182AH address H
"
]
t
1956H
1957TH
{1958H | worddata L
1959H word data H
195AH word data L
195BH word data H
1]
]
:
199EH
183FH
19aot]7]65 |4 B |2 |1 [0
19A1H
|
[}
]
]
]
I
]
I
]
I
I
1
1
1
I
15AFH
19B0H
19B1H h4d 147141]14q 139 138 137136

19B2H

15]

1500149(148{147]|1456]

145144

]—— In absolute binary

B0 =1 :batch monitor enable
B0 =0:batch monitor stop

word device addressno. 0

word device addressno. 1

word device address no. 17

:l— In absolute binary

:|— Bit device addressno. 0

L Bitdevice addressno. 1
[

L Bitdevice addressno. 151

+

word data no. 0

Monitored data is
stored in orderin 2
bytes for each 16-bit
device and 4 bytes
for each 32-bit
device.

word data of last device.
[7l6l5la B8 |2 10|

- s e e aw -

bitdata bitdata

no.7 no.0
0:0FF
1:0ON



Each step of the users’s sequence program occupies 2 bytes of program memory. Step 0
begins at location address 805CH. The addresses are the same for PC RAM and

cassette memory RAM, EPROM , EEPROM. Selection between these memoriesis
automatically decided by the hardware arrangement. (Memory cassette has priority)

PROGRAM MEMORY MAP (no file registers, no comment allocations)

8000H

805CH

8FFFH

¥

2 K STEPS
Parameter
92 bytes
step0 (L)
step0 (H)
stepl (L)
stepl  (H)
step2 (L)
step2  (H)

step 1998(L)
step 1898(H)

step 1999(L)

e

. I R

b e ———

8000H

805CH

4000
bytes

2000
steps

9F9FH

9FFFH

4 X STEPS

Parameter
92 bytes

siep 3998(L)

step 3998(H)

step 3999(L)

L = i e

not for use.
(96 bytes)

8000
bytes

4000
steps

The END and RET program instructions outside
the program area are necessary to cover for the
errors of the user who often forgets to write in the
END and RET instructions.
Not for use areas are recommended to be written
with the code FFH. These areas are not managed.

8000H

805CH

BEDFH

BFFFH

8 K STEPS

Parameter
92 bytes

______________

step 7988(L)

step 7998(H)

step 7999(L)

not for use.
(288 bytes)

16000
bytes

8000
steps




PARAMETER MEMORY MAP

8000H
8002H

8004H

8008H

8010H

8020H [

8030H

8034H

8038H

803CH

8040H

8044H

8048H

804CH

8050H

805BH

memory setting

sum data

RESERVED

ENTRY CODE

PROGRAM
TITLE

latch range of M

latch range of S

latch range of C (16-bit)

latch range of C (32-bit)

latch range of D

reserved

File register
memory setting

comment area
memory setting

RESERVED

Parameter area is
in total 92 bytes.



From the setting of the parameter data, the position of the file register and
comment in the program memory is determined.

EXAMPLE : 8K step mode Fileregister : 2 blocks (2000 bytes)
" (Iblock=500steps) ~ Comment 6 blocks (6000 bytes)
8000 i | |
User
program
area (also
sum area)
_____ ste _13_3_9_9_9_ ) (_I:}_ L l
PARAMETER stepidd (D
""""" END ——=—""7

8048H| startaddress of (AOH) |/ feemee-e- RED ~—=—r—=—3
file registers  (9FH) j—\
no. of blocks (02H) SFAOH .
for file registers (00H) j_\> l REE%%ER
2 blocks

804AH | startaddressof (70H) AREA

comments (ATH) *
no. of blocks (06H) ATT0H
for comments (00H)
6 blocks
Y COMMENT
B05CH | __stepd @& | R
step0 (H) ¢k
L) S
stepl (H)
: User 3
; program
; area (also BEEQOH :
: sum area) not for use.
\ (288 bytes)

BFFFH




2 MITSUBISHI ELECTRIC

Headquarters

EURDPE
MITSUBISHI ELECTRIC EUROPE B.V., German Branch
Gothaer Str. 8
D-40880 Ratingen
GERMANY
Phaone: +49(0) 2102 /486 0
Fax:  +49(0)2102/486112

JAPAN
MITSUBISHI ELECTRIC CORPORATION
2-2-3 Marunouchi Chiyoda-Ku
Tokyo 100-8310
JAPAN
Phone: +81(0)3/32183176
Fax: +81{0)3/32182422

Ux
MITSUBISHI ELECTRIC EURCPE B.V., UK Branch
Travellers Lane
GB-Hatfield Herts. AL10 8 XB
UK
Bhone: +44 (0) 1707 /27 &1 00
Fax: +44 (0} 1707 / 27 86 95

USA
MITSUBISHI ELECTRIC AUTOMATION, INC.
500 Corporate Woods Parkway
Vemon Hills, lllinois 60061
USA
Phone: +1/847/4782100
Fax: +1/847 /47822 83

GEVA

Wiener Stralle 89

A-2500 Baden

Phene: +43 {0} 2252 / 85 55 20
Faw:  +43 (0) 2252 / 488 60

AUSTRIA

GETRONICS NV/SA
Pontheeklaan 43

B-1731 Zellik

Phone: +32 {0y 2/ 467 17 51
Fax: +32(0)2/467 17 45

BELGIUM

INEA CR d.0.0.

Drvinje bl

HR-10000 Zagreb

Phaone: +385 (0) 1/ 36671 40
Fax:  +385(0)1/3667140

CROATIA

AutoCont Control Systems s.r.o.
Memocnicni 12

CZ-701C0 Ostrava 1

Phone: +420 (0) 83 /61521 11
Fax:  +420(0) 69/ 61 52 562

CZECHIA

louis poulsen

Geminivej 32

DK-2670 Greve

FPhone: +45 (0) 43 /95 95 95
Fax: _ +45 (0) 43 /95 95 90

DENMARK

UITU ELEKTROTEHNIKA AS
P.O. Box 4180

EE-C0S0 Tallinn

Phone: +372 6/ 56 31 94

Fax: +3726/563836

Beijer Electronics QY

Elannontie 5

FIN-01510 Vantaa

Phone: +358 (0) 9 /615 20 11
Fax: +358(0)9/61520 500

ESTONIA

FINLAND

|P Systemes

8, Rue du Colonel Chambonnet

F-69672 Lyon Bron Cedex
Phone: +33 (0) 4/ 72 14 18 00
Fax: +33 {0 4/72141801

FRANCE

SANDSOFT

5 Roppentyd Koz

H-1139 Budapest

Phone: +36 (0) 1/ 375 38 98
Fax: +3B(0)1/3750688

HUNGARY

MITSUBISHI ELECTRIC EUROPE B.V

IRELAND

Westgate Business Park, Ballymount

IRL-Dublin 22
Fhone: +353 (0) 1/ 450 50 07
Fax:  +353 (0) 1/ 456 13 37

TEXEL Electranics Ltd.

P.O. Box B272

IL-Netanya 42160

Phone: +972 (0) 9/ 863 08 24
Fax: 48972 (0) 5/ 885 24 30

ISRAEL

CARPANETO & C. S.p.A.
Via Ferrero 10

ITALY

I-10090 Cascine Vica-Rivoli (TO)

Phone: +39 011 /953 61 11
Fax: +33011/953 02 50

Gatronics Industrial Automation by
Donauweg 10

NL-1043 AJ-Amsterdam
Phone: +31 (0) 20/ 586 15 92
Fax: +31{0)20/5861927

NETHERLANDS

16.12.1999 PLC - Printed in Germany

GOTHAER STR. 8
D-40880 RATINGEN

PHONE:

+48 2102 486 0
HOTLINE: +48 1805 000 766 / 765

s= MITSUBISHI ELECTRIC EUROPE B.V.
FACTORY AUTOMATION

FAX:

+49 2102 486 717

FAXBACK: +49 2102 486 485/790

www.mitsubishi-automation.de
www.mitsubishi-automation.com

megfamail@meg.mee.com





