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5. COMMUNICATIONS WITH A COMPUTER

IN THE DEDICATED PROTOCOL

5.7 Device Memory Read/Write

This section describes how to designate the control procedure to read or write data
from or to device memory, and designation examples.

5.7.1 Commands and device ranges

(1) The ACPU common commands and device ranges used for device memory
read/write are described below.

(a) ACPU common commands

Command Number of PC CPU State
' Points Refer-
item Sym- | ASCHl Description Processed | puring !Jurlng HUN_ enhce
bol | Code perCom- | sTOP Write Write Section
munication Enabled | Disabled
Bit 424, Reads bit devices (X, Y, M, etc.) .
units BR 52H in units of 1 point. 256 points . 572
Batch Reads bit devices (X, Y, M, etc.) 32 words o o o
read Word | o | 574, in units of 16 points. (512 points}) ’ 573
units 52H | Reads word devices (D, R, T, C, 64 points o
etc.) in units of 1 point. po
Bit 42H, Writes data to bit devices (X, Y, .
units BW 57H M, etc.) in units of 1 point. 160 points 5.74
Batch Wirites data to bit devices (X, Y, 10 words o o X
write Word "W 574, M, etc.) in units of 16 points. (160 points) 575
units 57H | Writes data to word devices (D, 64 points o
R, T, C, etc.) in units of 1 point. po
Sets/resets bit devices (X, Y, M,
Bit 424, etc.) in units of 1 point by . .
units BT 54+ designating the devices and 20 points 5.7.8
device numbers at random.
Test Sets/resets bit devices (X, Y, M,
(Random etc.) in units of 16 points by 10 words o o X
write) designating the devices and (160 points)
Word S7H device numbers at random.
- WT ’ - 5.7.7
units 54H | Writes data to word devices (D,
R, T, C, etc.) in units of 1 point by .
designating the devices and 10 points
device numbers at random.
Bit 421 Sets the bit devices (X, Y, M,
units BM 4DH :g;ztto be monitored in units of 1 40 points
Monitor - - j
data Sets the bit de\{lces ().(' Y, M 20 words™ 578
regis- etc.) to be monitored in units of (320 points) (¢ (o] o} (2«)
tration WOfd WM 57H, 16 points.
units 4DH | sets the word devices (D, R, T,
C, etc.) to be monitored in units 20 points
of 1 point.
Bit 4DH,
i MB | 4 ) . ,
Mornitor units H Monitors the devices registered _ o o o 5.7.8
Word MN 4DH, | for monitoring. (3)
units 4EH

Note : O........ Executable
) QU Not executable

For the numbers of processing points indicated by an asterisk (*), the number is
one half of the values indicated in the table for input devices (X) when PC CPUs
other than A3HCPU, AnACPU, AnUCPU or QnACPU are used. (Refer to *1 in
Section 3.2.1 (1)).
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5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

POINT |

When ACPU common commands are used to access the devices in an
AnACPU, AnUCPU or QnACPU, the device number ranges described in (b)
can be accessed.
Use the AnA/AnUCPU common commands described in (2) to access the
extension devices.

(b) Device ranges when ACPU common commands_are used

The devices and device number ranges that can be used for the device
memory access operation are described below.

1) The device designation code consists of 5 characters.

Leading zeros in the device number (underlined zeros in X0070, for
example) can be expressed with a blank code (20H).

MELSEC-A

Device + - Device number =5 characters
1 character 4 characters
(2 characters for T/C) (3 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Ranges Hexadecimal Device Range Hexadecimal
(Characters) Expression (Characters) Expression
Timer
Input X X0000 to XO7FF (present value) T TNOOO to TN255
Hexadecimal Court Decimal
ounter ecima
Output Y Y0000 to YO7FF (present value) C CNO0O to CN255
Internal relay M MO0O0O to M2047 _ Data register D DO0000 to D1023
Latch relay L L0000 to L2047 Decimal Link register W WO0000 to WO3FF Hexadecimal
Step relay S S0000 to S2047 File register R R0O000 to R8191 Decimal
ecim
Link relay B B0000 to BO3FF Hexadecimal Special register D D9000 to D9255
Annunciator F F0000 to F0255
Special relay M M9000 to M9255
Timer (contact) T TS000 to TS255
Decimal
Timer (coil) T TCO000 to TC255
Counter (contact) C | CS000 to CS255
Counter (coil) C CCO000 to CC255

2) Designate the number of device points by converting the number of

points for reading/writing to be executed by command (the number
should be within the processing points executable in one cycle of
communications shown in the table in (a)) into 2-digit ASCIl codes
(hexadecimal).

Set "00" for 256 points.
(Example: Numbers in parentheses are ASCII codes.)

5 points ...... 05 (30H, 35H)
10 points ... 0A (30H, 41H)

20 points ..... 16 (31H, 36H)
256 points .... 00 (30H, 30H)
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POINTS |

(1) Access the device number range which can be used with common ACPU
commands and common AnA/AnU commands and that can be used with
the PLC CPU to be accessed.

(2) To designate the bit device ranges in units of words, the bit device number
must be a multiple of 16.

(3) Although the ranges are designated for M, L, and S, if the range for M is
designated by L or S, the same processing occurs. This is also true for
the ranges forLand S.

(4) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only, and
system use.

Trying to write data to the ranges outside the write-only area might cause
the PC CPU to malfunction.

The ACPU programming manual gives details concerning special relays
and special registers.

(5) When utilizing dedicated instructions for AnACPU and AnUCPU extension
file registers with the following software packages, use the commands
shown in Section 5.8 to read or write data from or to a file register (R):

o SWOGHP-UTLPC-FN1
e SWOSRX-FNUP
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(20 The AnA/AnUCPU common commands and device ranges used for device
memory read/write are described below.

(a) AnA/AnUCPU common commands

Command Number of . PC CPU State
Points . Refer-
ltem Sym- | AscCll Description Processed | puring During RUN ence
bol | Code perCom- | sTOP Write Write Section
munication Enabled | Disabled
Bit 4AH, | Reads bit devices (X, Y, M, etc.) .
units JR 52H in units of 1 point. 256 points 572
Batch Reads bit devices (X, Y, M, etc.) 32 words o o o
read Word aR 51n, | in units of 16 points. (512 points) 573
units 52H | Reads word devices (D, R, T, C, 64 points
etc.) in units of 1 point. po
Bit 4AH, | Writes data to bit devices (X, Y, .
units w 57H M, etc.) in units of 1 point. 160 points 5.7.4
Batch Writes data to bit devices (X, Y, 10 words o o X
write d 1 M, etc.) in units of 16 points. (160 points)
Word | o | 3IH 575
units 57+ | writes data to word devices (D, 64 voints o
R, T, C, etc.) in units of 1 point. po
Sets/resets bit devices (X, Y, M,
Bit 4AH, | etc.) in units of 1 point by .
units 9T 544 designating the devices and 20 points 5.7.6
device numbers at random.
Tost Sets/resets bit devices (X, Y, M,
(Random etc._) in uplts of 16 ppmts by 10 wotds o o X
write designating the devices and (160 points)
) Word ar 514, | device numbers at random. 577
units 544 | Writes data to word devices (D, o
R, T, C, etc.) in units of 1 point by .
designating the devices and 10 points
device numbers at random.
Bit 4AH Sets the bit devices (X, Y, M,
i JM ' | etc.) to be monitored in units of 1 40 points
units 4DH i
point.
Monitor - A
Sets the bit devices (X, Y, M,
dat_a etc.) to be monitored in units of 20 wor_ds (0] 0 (o] 5.7.8
regis- 16 points (320 points) (2)
tration Word | o\ | STH. points.
units 4DH | sets the word devices (D, R, T,
C, etc.) to be monitored in units 20 points
of 1 point.
Bit M 4DH,
units 4AH | Monitors the devices registered 578
Monitor - — o o (o)
Word MO 4Dpw, | for monitoring. 3)
units 51H
Note : O...... Executable
) SO Not executable
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MELSEC-A

(b) Device ranges when AnA/AnUCPU common commands are used

The devices and device number ranges that can be used for device
memory access operation are described below.

1) The device designation code consists of 7 characters.

Leading zeros in the device number (underlined zeros in X000070, for
example) can be expressed with a blank code (20H).

Device + Device number = 7 characters
1 character . 6 characters
(2 characters for T/C) (5 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Ranges Hexadecimal Device Range Hexadecimal
(Characters) Expression (Characters) Expression

X000000 to XO01FFF Timer
Input X (X0007FF) . (present value) T TNOOOOO to TN02047

Y000000 to YOO1FFF Hexadecimal Count

ounter .
Output Y (YO0O7FF) (present value) C CNO00000 to CN01023 | Decimal
] D000000 to DO08191

Internal relay M MO0O0000 to M008191 Data register D (D006143)

LO00000 to Decimal . . WO000000 to .
Latch relay L L008191 Link register W WOO1FFF (WOOOFFF) Hexadecimal
Step relay S S000000 to S008191 File register R R000000 to RO08191

. B0O000OO to BOOTFFF . N Decimal
Link relay B (BOOOFFF) Hexadecimal Special register D DO009000 to D009255
: FO00000 to

Annunciator F F002047
Special relay M MO009000 to M009255
Timer (contact) T TS00000 to TS02047 | pecimal
Timer {(coil) T TC00000 to TC02047
Counter (contact) C | CS00000 to CS01023
Counter (coil) C CC00000 to CC01023

* The device number in parentheses represents the maximum device
number that can be designated with a computer link module other
than the AJ71UC24, A1SJ71UC24-R2/R4/PRF.

2) Designate the number of device points by converting the number of
points for reading/writing to be executed by command (the number
should be within the processing points executable in one cycle of
communications shown in the table in (a)) into 2-digit ASCIl codes
(hexadecimal).

Set "00" for 256 points.
(Example: Numbers in parentheses are ASCII codes.)

5 points ...... 05 (30H, 35H) 10 points ...... 0A (30H, 41H)
20 points .... 14 (31H, 34H) 256 points .... 00 (30H, 30H)
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POINTS ]

(1) Access the device number range which can be used with common ACPU
commands and common AnA/AnU commands and that can be used with
the PLC CPU to be accessed. (For QnACPU this is the AnACPU range).

(2) To designate the bit device ranges in units of words, the bit device number
must be a multiple of 16.

For special relays M, whose device number is MS00O or greater,
designation is possible by using "9000 + multiples of 16".

(8) Although the ranges are designated for M, L, and S, if the range for M is
designated by L or S, the same processing occurs. This is also true for
the ranges for L and S.

(4) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only, and
system use.

Trying to write data to the ranges outside the write-only area might cause
the PC CPU to malfunction.

The ACPU programming manual gives details concerning special relays
and special registers.

(5) When utilizing dedicated instructions for AnACPU and AnUCPU extension
file registers, use the commands shown in Section 5.8 to read or write
data from or to a file register (R).
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5.7.2 Batch read in units of bits

[Control protocol]

In this section, an example is quoted to describe the control protocol for batch-
reading data from devices in bit device memory using a BR or JR command.

The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) Message wait time is 100 ms
2) Data is to be read from five devices, X040 to X044.

: 5 characters (Designate X0040
in the following case.)
When JR (AnA/AnUCPU common command) is used : 7 characters
l—Number of device points from which

When BR (ACPU common command) is used

the data is to be read *St. No.=Station number

(Data name) T T TTT T 1T ] T
E} St | PC { Com-| Message Head device Number of Sum Al St | PC
N| No. | No. | mand| waitime dewice points check C| No. | No.
Computer Q (2 characters code 0 (30H): Represents OFF. K
(hexadedmal) 1 (31H): Represents ON.
Ho LW L Lot H, L |HL HyLIH, L
0 oo:1J:R A x:o:o:o:o:qo 0! 5 7:F 0:00:1
{Example) 05| 30.f 30| oot ot 'Lsz. 4 sulndatatatalol o b s jnle 05 30 b 3o e 510
T i T T T
(Data name) < » s| st | PC 5arafqdes.’ma:ed E| Sum
T| No. | No. dovico pornts chack
Character area A X (Characiers for x| G
Computer link module (The range of the devices dest dg;a“n';sbf'd
om which data is HyLiH L Hyl
(Example) fr dis designated to be 0300:1 oj1[1]o0]1 9;7
read Is designal ) 0 m:so, m:s(u 30 | 8t 8t | 300 | 3t f0a] 42 : 3
—>

Character area B
l l—-—> Indicates that X44 is on.
Indicates that X43 is off.
» Indicates that X42 is on.
Indicates that X41 is on.
Indicates that X40 is off.

(Data read)
* The data arrangement is the same
whether the command used is JR or BR.

POINTS I

(1) To designate the device range, the following conditions must be met:
¢ 1 < number of device points < 256 (setting for 256 points is 00H)
¢ (Head device number) + [(number of device points) - 1] £ maximum
device number
(2) The message wait time is designated in the range of 0 to 150 ms in units
of 10 ms, using hexadecimal notation of 0 through FH. Therefore, 100 ms

corresponds to "A".
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5.7.3 Batch read in units of words

In this section, examples are quoted to describe the control protocols for batch-
reading data on devices from bit device memory (by 16 devices) and from word
device memory using a WR or QR command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data is to be read from 32 devices, X040 to X05F, and the present values from
two devices (both of them are two words), T123 and T124.

(1) Batch-reading data on devices from bit device memory

When WR (ACPU common command) is used : 5 characters (Designate X0040
in the following case.)
When QR (AnA/AnUCPU common command) is used : 7 characters
l—Number of device points from which

the data is to be read *St. No.=Station number
(Data name) T T T T T 1T 7 T1 | T T T
E| St [ FC | Com-| Message Head dovice Number of | Sum A device uses four characters. Al St | PC
N| No. | No. | mand| waitime device points check e ) C| No. | No.
Computer Q (2characters | code Four digits (hexadecimal) K
(hexadecimal)} represent one-word data.
Hy LIH L NN H o L [H,L HyLiH, L
ofofor1lair[ o |[xioioi0i0i4t0f o 1 2 |72 orofort
(Example) S B e E e ) I L e e I 06 301 300|301 810
1 [
(Data name) < » S SIL PC ba{?fqr Jesi'gnr;:‘tscl E Slllm
T . evice pol
Character area A Y| N | e (Des‘}gn.mdf’:um,d 3| check
Computer link module (The range of the devices 4c ‘,'h":,g‘;gﬁ)"
i i HoLln, L H, L
(Example) from which data(;s to bs oiofoit{ti2iaialaiBiciof [ 918
read 1S deSIgnate ') [ 3&:3(\1 &:Sh S'n: 3&:3&: kY 4h:l&:&:u. 0] S0 : 36
,/I - \\\
e Character area B .
/’/ \\\
e 1 N
Vi ] ~
, ] \\\
Ve * o
1 2 3 4 A B c D
olofo[1]ofol 1] ool of 1} 4{ d 1] ol ol 1 {of 1]o[1] 0l 4] 1f1 1]l o] 1] 1]o] 1
XXX XXXXXXX X XX X
4447 4444555~ ~—"5555
FED 3210FED 3210

(Data read)
* The data arrangement is the same
whether the command used is WR or QR.

POINTS l

(1) When batch-reading data from devices in bit device memory, the following
conditions must be met to designate the device range:
* 1 < number of device points < 32
* (Head device number) + [(number of device points) x 16 - 1] <

maximum device number

(2) The WR and QR commands are used for word unit designation.
Designate "02" (16 points are designated as 1) for the number of device
points in reading 32 points of devices from X40 to X5F.
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(2) Batch-reading data from devices in word device memory

: § characters (Designate TN123
in the following case.)

When QR (AnA/AnUCPU common command) is used : 7 characters
Number of device points from which

When WR (ACPU common command) is used

l the data is to be read *St. No.=Station number
(Data name) T T T T T 1T T 11 { T 11
El St { PC | Com-| Message Head device Number of | Sum Adevice uses four characters.  |A| St | PC
N| No. { No. | mand| wait ime device points check e . C| No. | No.
Computer a (@characters | code Four digits (hexadecimal)
(hexadecimal)) represent one-word data.
HoLd, 4y i H, L |H L HyL[H, L
0 00:1Q:R 0 T;N:o:o:qz;a 0! 2 S:E 01001
(Example) ossnfanfamtonfsuteal o [sieladatadale] e ! ow [wls 06| 30 1300 | 30 81
T 11 1T T
< S| St | PC ba!a for d esignateé E} Sum
(Data name) Character area A THNof Mo | matad mumpor of | 1| ek
X 5 " X| code
Computer link module (The range of the devices d:v éﬁ&;’%&‘?‘é{‘
i i HyLH, L . HilL
(Example) from .WhICh. datae(;s to be o! 0 0!1 7!3?0?9 152:3!4 813
read is deSlgnat ) 02 sn.:so. so.:ah 37-:43.:&.:30. s«.:az.:m.:s« 03| 38 1 33
4
Character area B
—
Indicates that:

the present value of T123 is 7BCOH
(hexadecimal), or 31689 in decimal; and
the present value of T124 is 1234H
(hexadecimal), or 4660 in decimal.

(Data read)
* The data arrangement is the same
whether the command used is WR or QR.

| POINTS I

(1) When batch-reading data from devices in word device memory, the
following conditions must be met to designate the device range:
¢ 1 < Number of device points < 64
¢ (Head device number) + [(number of device points) - 1 ] < maximum
device number
(2) The WR and QR commands are used for word unit designation.
Designate "02" (a point is designated as 1) for the number of device points

in reading the present values of T123 and T124.
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5.7.4 Batch write in units of bits

In this section, an example is quoted to describe the control protocol for batch-
writing data to devices in bit device memory using a BW or JW command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in

Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)
1) The message wait time is 0 ms.
2) Data is to be written to five devices, M903 to M907.

When BW (ACPU common command) is used : 5 characters (Designate M0903
in the following case.)

When JW (AnA/AnUCPU common command) is used : 7 characters
Number of device points to which data is to be written

0 (30H): Represents OFF.
1 (31H): Represents ON.

Data name
( D [T & [P [com|essse| " Fostimior | | Nomkwdt | Dtk dodpast | sim
N| No. | No. | mand| waitiime device points (gmmft:' check
Q {2 characters code
Computer (hexadecmal) | o g:t;}i;uu:tb)aof
Sioloit)olwl o |ulojaolelols| & 1 5 o] i]o|s]ets
{Example) as-so-ism so.im. u«ish 30 uism:[smim.ismiao‘iaa. 30 i s oo | o] sm|on|su ss.isa. *St. No.=Station number
(Data name) < > AERES
Character area C ﬁ No. | No.
Computer link module (The range of the devices to
hich data is to be written is HiLiHgL
Example w
( ple) designated.) 0 Eo 0 E‘
06 %IN- &)-131-
Designated to turn off MS03.
Designated to turn on M904. €———
Designated to turn on M905. €———
Designated to turn off M806. ¢————
Designated to turn on M907. ¥———
(Data to be written)

* The data arrangement is the same
whether the command used is BW or JW.

POINT |

To designate the device range, the following conditions must be met:
¢ 1 < number of device points < 160
¢ (Head device number) + [(number of device points) - 1] < maximum

device number
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5.7.5 Batch write in units of words

In this section, examples are quoted to describe the control protocols for batch-
writing data to devices in bit device memory (by 16 devices) and in word device
memory using a WW or QW command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data is to be written to 32 devices, M640 to M671, and to two devices (two
words), D0 and D1.

(1) Batch-writing data to devices in bit device memory

When WW (ACPU common command) is used : 5 characters (Designate M0640
in the following case.)

When QW (AnA/AnUCPU.common command) is used : 7 characters
Number of device points to which data is to be written

—— A device uses four characters.
Four digits (hexadecimal) represent

v one-word data.

Data name, T T T I AL T T T T I
( ) E| st | PC | Com-| Message Head device Number of Dala tor designated | sum
N| No. | No. | mand | wait time devico pints (Desi%m” . ‘mier of | ook
Computer @ @ ehfrag:tev;) d:vife points x oode
ofofoirjoiw o [uleldolstatol o 1 5 |alalalr|atalole| 314
(Example) o5 50.] s so.isn. 51.557. 3 Auismia»:'miss.is«ia» 30 i 2 sa.isaisuj::q. u.iaa.iswis& 3 i 34 *St. No.=Station number
] T
(Data name) < > Al St | PC
Character area C ! ! ! ﬁ No. | No.
Computer (The range of the devices to e J i
link module ~ Which data is to be writtenis _ __..--- T ' WLl L
designated.) __...--77 v 0'ofoi
(Example) -3 3 4 7 A B 9 6 L e T
olof 1[o[o]ol 1] 1{d 1loloo[ 1] 1] 1l1]o[1]o[ sl d1]1[1] ol of Hfo[1]1]0
MMM~ MMMMMMM MMM M
666 6666666~ ~—~——" 66686
555 4444776 5555
543 3210109 9876

(Data to be written)
* The data arrangement is the same whether the
command used is WW or QW.

POINTS

(1) When batch-writing data to devices in bit device memory, the following
conditions must be met to designate the device range:
e 1 < number of device points < 10
¢ (Head device number) + [(number of device points) x 16 - 1} <

maximum device number

(2) The WW and QW commands are used for word unit designation.
Designate "02" (16 points are designated as 1) for the number of device
points in writing 32 points of devices from M640 to M671.
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(2) Batch-writing data to devices in word device memory

When WW (ACPU common command) is used : 5 characters (Designate D0O000
in the following case.)

When QW {(AnA/AnUCPU common command) is used : 7 characters
Number of device points to which data is to be written
— A device uses four characters.

Four digits (hexadecimal) represent
Y one-word data.
(Data name) T T T T T T T 71 1 Bala for dostamated T
E) St | PC | Com-| Message Head device Number of :fqr desngr;ate Sum
it §i A " I8VICe poInts
compmer g No. | No. | mand| wait ime :Ize:hogxzt: (Des(}gnate nu r'rs\ber of m
. evICe PoINis X
{hexadecimal)) 4 charg&ers)
S[ofo}ilojwl o [ofolaolofolo| & 1 & [1]2fsls[alciolr| 2}
(Examp'e) 05§ 50 | 30 so.isl 5\.:57. Emimis&iniswim 3N E EoN 3“'i“‘5”“£“‘ 4|.iw.iu.is7. 50 i E *St. No.=Station number
I |
{Data name) < > Al St | PC
Character area C g No. | No.
Computer link module (The range of the devices to which
data is to be written is designated.) HyL{H L
(Example) olojoii
— 06 so.:au. 30.;31-

!

Indicates that 1234H (hexadecimal) to DO,
4660 in decimal, is written.

Indicates that ACD7H (hexadecimal) to D1,
-21289 in decimal, is written.

(Data to be written)
* The data arrangement is the same whether the
command used is WW or QW.

POINTS I

(1) When batch-writing data to devices in word device memory, the following
conditions must be met to designate the device range:
¢ 1 < Number of device points < 64
¢ (Head device number) + [(number of device points) - 1] < maximum

device number

(2) The WW and QW commands are used for word unit designation.
Designate "02" (a point is designated as 1) for the number of device points
in writing to two devices, DO and D1.
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5.7.6 Testing device memory in units of bits (random write)

In this section, an example is quoted to describe the control protocol for writing data
to randomly designated devices in bit device memory using a BT or JT command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) This test is conducted on three devices (three bits), M50, B31A, and
YO2F, to turn on M50 and YO2F and to turn off B31A.

When BT (ACPU common command) is used : 5 characters (Designate MO0O50, BO31A,
and YO0O02F in the following case.)
When JT (AnA/AnUCPU common command) is used : 7 characters
1 character The total number of
Number of device 0 (30H): Represents reset (OFF). device + (set/reset)
points to be tested 1 (31H): Represents set {ON). elements equals the
designated number of
device points.
(Data name) s PICC(!m-Message Nombor f llDleviéellsse'/ IIDLVi(IBII‘:se'/ IIDIevi(I»IIESW AR
g No. | No. | mand | wait§me d;vne"o;::t'n& :Reset :Reset :Reset c:;cek
Computer (I(m Mm:;) E E E
HyLiHy L HooLofra NNRRRENR NRARRERN Hyt
ofojor1[yIT| o 0o ! 3 [Mmioiololoislo! 1 |Blolcloiat1!Al 0 |Yiolololol2lF! 1 |[FIE
(Example) ) e C S I o L I e T T e T N

<4~ »
%

Character area C No. | No.

Computer link module :
| HiL[H L
(Example) Indicates that M50 ‘ 0i0foin
is to be turned on. o6e] 30 130 an 514
Indicates that B31A *St. No.=

(Data name)

RO >

is to be turned off. Station number
Indicates that YO2F
is to be turned on.

(Data for designated device points to be tested)
* The method of designating set/reset is the same
whether the command used is BT or JT.

POINT |

To designate the device range, the following condition must be met:
e 1 < number of device points < 20
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5.7.7 Testing device memory in units of words (random write)

[Control protocol]

In this section, an example is quoted to describe the control protocol for writing data
to randomly designated devices in word device memory and in bit device memory
(by 16 devices) using a WT or QT command.

Word devices and bit devices can be set together (by 16 devices).

The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) This test is conducted to change the present values of three devices (three
words), D500, Y100 (Y100 to Y10F), and C100, to 1234H, BCAgH,
and 64H respectively.

When WT (ACPU common command) is used . 5characters (Designate Dosod, Y0100,

and CN100 in the following case.)

When QT (AnA/AnUCPU common command) is used : 7 characters

Number of device lF\devu_:e_ uses fOl;r ct.maracters. The total number of
e 1o bo st our digits (hexadecimal) represent device + data elements
P one-word data. equals the designated
Designate the head device  pumber of device
in setting a bit device. points.
Ot rare [T & T [ o] o s T ok [T o ] ok | s
N| No. | No. |mand| waittime| device points ! (4 charac- ! (dcharac- | check
Q (2 characters v ters) v lers) code
Computer (hexadecimal) i :
HitlHiL] o B! NI
ojeloit]aiT{ o 0 ! 101011101 01BICIAI9|CINI 01 0'110i 0l 0l0i6I4| F 1 1
(Example) | os. o] sfsmbstfsnise oo 0| 1800} 90et 91 90080 4201 43¢ 41185145 1 4501 30 1300 | 3|30 30 30 | Gy 360 | 450} Sln —
- — > Al st | Pc
(Data name) Character area C IRt ! Cf No.| N
Computer link module It
Chd - ‘y l H H: L
B [¢] A 9 . 0:0]0:1
(Example) indicates that » e Indicates that the present || salso) ad s
the present 1[0'1[1 1I1Iolo1]or1]01|olgr| value of C100 is to be .
value of D500 is YYYYYYYYYYYYYYYY ghangeldtoe4H,or100m
1111 111111111111 ecimal.
to be changed to 00000000000G000O0O
1234H, or 4660 FEDCBAS9876543210 X
in decimal *St. No.=Station number
: Bit 0: Represents reset (OFF).
Bit 1: Represents set (ON).

(Data for designated device points to be tested)
* The method of designating set/reset is the same
whether the command used is WT or QT.

POINT|

To designate the device range, the following condition must be met:
o 1 < number of device points < 10 (10 units for bit devices where 1 unit

corresponds to 16 points)
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5.7.8 Monitoring device memory

Monitor data registration is the function that registers the name and the number of
the device to be monitored by the computer to the computer link module. The
monitor is the function that (a) reads the data content of the device registered at the
time the monitor read command is executed by the computer, and (b) executes the
corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the batch

read (BR, WR/JR, QR) command. However, when this function is used, it is

possible to read and monitor the devices by designating the device numbers at

random.

In this section, examples are quoted to describe the control protocols for monitoring
~ and registering devices to be monitored and their numbers in the computer link

module.

(1) Control procedure for monitoring

[ Monitor

Registration processin
9 P g ACPU common commands : BM, WM

(Editing registration commands and AnA/AnUCPU common commands : JM, QM
transmitting device designations)

Read processing ACPU common commands : MB, MN

. . AnA/AnUCPU common commands : MJ, MQ
{Executing monitor commands)

Data processing
(CRT display, etc.)

: Change monitor device?

YES

POINTS I

(1) As the flowchart shows, monitor data registration must be executed before
monitoring.  Attempting to execute monitoring without registering the
monitor data will cause a protocol error.

(2) The contents of the monitor data registration area are cleared when the
computer link module is reset.

(3) For monitor registration, five types of registration are possible. They are
device memory in bit units (BM or JM), device memory in word units (WM
or QM), and the extension file register (EM).

(4) For monitoring extension file registers, refer to Section 5.8.9.
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[Control protocol]

(2) Registering devices for data monitoring in device memory

In this section, examples are quoted to describe the control protacols for
registering devices to be monitored and their numbers in the computer link
module using a BM, JM, WM or QM command.

(a) Registering devices for data monitoring in bit device memory in units of bits

The protocol shown below is in control format 1.

To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.

(Monitor data registration conditions)

1) The message wait time is 0 ms.

2) Three devices (three bits), X040, Y060, and T123 (contact), are to be
registered for data monitoring.

When BM (ACPU common command) is used : 5 characters (Designate X0040, Y0060,

and TS 123 in the following case.)

When JM (AnA/AnUCPU common command) is used : 7 characters

Number of device points

to be registered .
l The total number of device number elements

equals the designated number of device points.

(Data name}

Computer

(Example)

{Data name)
Computer link module

(Example)

- | Message
wait ime

Al | pe
Character area C g No. | No.
(The range of the devices to be registered
for data monitoring are designated.) g: (l,' g: :.
i ]
06 304 50 | 304 510

*St. No.=Station number

POINTS l

(1) To designate the device range, the following conditions must be met.
When the BM command is used and the PC CPU to be accessed is other
than the ASBHCPU, AnACPU or AnUCPU, a device X (input) is treated as
two points.
¢ 1 < number of device points < 40

(2) To monitor devices registered in device memory in units of bits, follow the
procedure described in (3)(a) of this section. :

MELSEC-A
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(b) Registering devices for data monitoring in bit device memory and word
device memory in units of words

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.

{Monitoring data registration conditions)

1) The message wait time is 0 ms.

2) The present values of devices D15, W11E, and T123 and data on
devices Y060 to YO6F (four words) are to be registered for monitoring.

When WM (ACPU common command) is used : 5 characters (Designate D0015, WO11E,
TN123 and Y0060 in the following case.)

When QM (AnA/AnUCPU common command) is used : 7 characters

Number of device points Designate the head device
to be registered in setting a bit device.
(Dataname) g g | pe [com | Message| Number of
g No. | No. {mand| waitime] device points
2 characters
Computer (I(mexadedmd))
HIL[HIL] ! H! L
Gj0j0.1]Q:M 1] 0 + 4
(Example) 05 30.] so s} anufsnpen] 3o s ) 34 I ,
< st | pe
(Data name) Character area C No. | No.
Computer link module (The range of the devices to be registered
for data monitoring are designated.) SI ! tl). g: :.
(Example) 06 900 30 30310

*St. No.=Station number

POINTS l

(1) To designate the device range, the following conditions must be met.
When the WM command is used and the PC CPU to be accessed is other
than the ASHCPU, AnACPU or AnUCPU, a device X (input) is treated as
two points.
¢ 1 < number of device points < 20

(2) As shown in the above figure, word devices and bit devices can be set
together (by 16 devices) in registering devices for data monitoring in units
of words.

(3) To monitor devices registered in device memory in units of words, follow
the procedure described in (3)(b) of this section.
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(3) Monitoring devices registered in device memory for data monitoring

In this section, examples are quoted to describe the control protocols for
monitoring devices registered with the computer link module, which are shown
in (2), using an MB, MJ, MN or MQ command.

(a) Monitoring devices registered for data monitoring in bit device memory in
units of bits

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.
Devices registered in bit device memory using a BM command can be
monitored with an MB command, while those registered using a JM
command can be monitored with an MJ command.

(Monitoring conditions)

1) The message wait time is 0 ms.

2) Three devices (three bits) registered for data monitoring, X040, Y060,
and T123 (contact), are to be monitored.

When monitoring a bit device registered using a BMcommand : MB command (ACPU common command)
When monitoring a bit device registered using a JM command : MJ command (AnA/AnUCPU common command)

(Data name) Message Sl!m A SIL PIC
wait ime]  check C| No. { No.
Computer code 0 (30H): Represents OFF. |« *St No.=Station number
P .y | 1(31H): Represents ON.
(Example) 0 {8:8
= L T T T 1
S| St | PC | Monitoring results
(Data name) T1 No. | No. (Rtgg"d';vi ‘eﬁf'ls
Character area A |X Segisterod for data
Computer link module s not set. monitoring)
T I
oiofo
(Exampie) o2 so.Ew. m.ssn. 3 E 0 E 3
>

Character area B

Indicates that T123 (contact) is on.
Indicates that Y060 is off.
Indicates that X040 is on.

(Monitored data)
* The data arrangement is the same
whether the command used is MB or MJ.
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(b) Monitoring devices registered for data monitoring in bit device memory and
word device memory in units of words

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.
Devices registered in device memory using a WM command can be
monitored with a MN command, while those registered using a QM
command can be monitored with a MQ command.

{Monitoring conditions)

1) The message wait time is 0 ms.

2) The present values of D15, W11E, and T123 registered for data
monitoring, and data on devices Y060 to YO6F (four words) are to be
monitored. '

When monitoring a device registered using a WM command: MN command (ACPU common command)
When monitoring a device registered using a QM command: MQ command (AnA/AnUCPU common command)

T 1 1 T
(Dataname) fg g | pc [Com-| Messags| Sum Al st
Ne. d | wait ime | check , - '
B[ No- | No-|mand waitime | - ched A device uses four characters. Four digits Gl to | No
Computer {hexadecimal) represent one-word data.
H: L : ! H ! L : H! L
(Example) 0:0]0:1[M:Q 0 8. F 0:0|F: F
e A e 06} 30 30| 460} 450
ST % [ [ et | ety | ket [ i |
ing ing onitoring onitoring
(Data name) TiNo | No| resuts | rests | resuts | resils |T| check
Character area A | X (Rea!t:;r ;efsisréak;dd#:;ipdm X] code
Computer link module s not set. wilwd 0 regtrod ordata mond |"9) . Wil
oiojoi1f1iz2iai4foloisioloiolelialoizieis] JEVE
(Example) 02 | 30 50u] 300 51 310] 5207 350d 5] 50d 30) 3] of o0 50ud 36 se] 00 974d 36! ad g 45 | a5
Character area B
. )
N A A , St. No.=Station number

\
Indicates that the present value of D15 is 1234H <—J
(hexadecimal), or 4660 in decimal.
Indicates that the present value of W11E is 0050 ¢—————
(hexadecimal), or 80 in decimal. <___I'_—__
Indicates that the present value of T123 is 0064 0 e 7 6 4
I

(hexadecimal), 100 in decimal. l } 1,

~No<|o
DO L]
o<

b <| o
wo<|o
N | =
—~o<lo
oo<lo

{Monitored data)
* The data arrangement is the same
whether the command used is MN or MQ.
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5.8 Extension File Register Read and Write

MELSEC-A

A free area in the user memory area in the PC CPU and used as a file register is
called extension file register. This memory area can store necessary data and the
results of data processing and other operations executed by the "SWOGHP-UTLPC-
FN1" (hereinafter referred to as the UTLP-FN1) or "SWOSRX-FNUP" (hereinafter
referred to as the FNUP), both of which are software packages for extension file
registers, or by dedicated instructions for extension file registers in the AnACPU and

the AnUCPU.

In this section, examples are quoted to describe the control protocols for reading or

writing data from or to extension file registers.

5.8.1 ACPU common commands and addresses
(1) ACPU common commands used for read/write of extension file registers
Command Number of PC CPU State
Points
item sym- | AsCH Description Processed | puring During RUN R;f;r:ia::e
bol | Code per Commu- | sTOP Write | Write .
nication Enabled | Disabled
Batch 45H, | Reads from extension file registers (R) !
read ER 52H in units of 1 point. 64 points © o o 584
Batch 45H, | Writes to extension file registers (R) in .
write EW | 571 | units of 1 point 64 points o o X 585
Test Specifies the extension file registers
45H, | (R)in units of 1 point using block or . '
(ra.ndom ET 54H device number and makes a random 10 points o © X 588
write) .
write.
Monitor
data 45H, | Sets the device numbers to be .
regis- EM 4DH | monitored in units of 1 point. 20 points © 0 o 589(2)
tration
. 4DH, | Monitors the extension file registers
Monitor ME | 45H | after monitor data registration. - ° ° o 589(3)
Note : O...cvenne Executable
) SRR Not executable

(2) Extension file register addresses

(a) The extension file register comprises blocks number 0 to "n", with "n"
varying according to the memory cassette. Block number "0" contains the
number of points designated by the PC CPU parameters and each block
with numbers "1" to "n" has 8192 points of registers.

Read/write is possible in the range of parameters designated in block

number 0.

(b} The range of block numbers which can be designated varies according to
the type of memory cassette and the PC CPU parameter setting.

The UTLP-FN1 or FNUP Operating Manual, or AnACPU or AnUCPU User’s

Manual give details.
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(c) Each address is designated in 7 characters consisting of the block and
device numbers.

» Block number of 2 digits or less:
"Block number (2 digits)” + "R" + "Device number (4 digits)"

o Block number of 3 digits:
"Block number (3 digits)" + "Device number (4 digits)"

Example:
Block number of 2 digits or less ‘Block number of 3 digits
05 R8190 1028190
T
Device number Device number
Block number Block number
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5.8.2 AnA/AnUCPU common commands and device numbers

(1) The AnA/AnUCPU common commands used for direct read and direct write of
extension file registers are described below.

These dedicated commands are used to access the extension file register of
block numbers 1 to 256 by directly designating the address, which begins with
address 0 in block number 1, as the device number.

(The address numbers used to access the extension file register go from 0 to
"the usable number of blocks x 8192 points”.)

Command Number of PC CPU State
o Points During RUN Reference
ltem sym- | Ascll Description Processed | pyring Section
bol | Code per Commu- | sTOP Write Write
nication Enabled | Disabled
Reads data from the extension file
Direct 4EH, | register in units of 1 point (words) by .
read NR 52H designating the extension file register 64 points o o o 586
in successive numbers.
Writes data to the extension file
Direct 4EH, | register in units of 1 point (words) by .
write NW 57H designating the extension file register 64 points © o X 587
in successive numbers.

Executable
Not executable

(2) Device numbers of extension file registers
(a) Device number range

Range: 0 through [(the number of usable blocks x 8192) - 1]

Device numbers used with ACPU Device numbers used with
common commands mentioned in AnA/AnUCPU common commands
Section 5.8.1. mentioned in Section 5.8.2.
0 "0
to Block No. 1 to Block No. 1
area
8191
8191 ‘
—> o e
- 8192
0
to Block No. 2
to Block No. 2 area
16383 | _ __________|
8191 16384
1 wrod / T~
1 wrod

Device numbers are allocated in
ascending order from the blocks
assigned a smaller block number.
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The device numbers that can be designated vary according to the type of memory
cassette and the PC CPU parameter setting. (The UTLP-FN1 or FNUP Operating
Manual or the AnACPU or AnUCPU User’s Manual give details.)

For block numbers that do not exist in the memory cassette, device numbers are not
allocated. In this case, the device numbers are allocated as indicated below,
skipping non-existent block numbers.

Device numbers

to Block No. 1 area

8191
8192

to Block No. 2 area

16383 Blocks Nos. 3 to 9 do not exist
due to low memory capagity.

16384
to Block No. 10 area

24575
24576

to Block No. 11 area

32767
32768

to Block No. 12 area

/'\_//

(b) A device number is designated in 7 characters.

Designation example 1:
To designate R10 in block number 1:

0000010 <« Ablank code (20H) can be
used to express leading zeros
Designation example 2: (the underlined 0s in 0008200).

To designate R8 in block number 2:

0008200 <« % 1)x§¥;g "
- +

Block number  Block points

POINTS

(1) The AnA/AnUCPU common commands NR and NW can only be used for
" read/write operations at the extension file registers of block numbers 1 to
256.
They can be used regardless of the parameter’s file register setting.

(2) Use the commands described in Section 5.8.1 to access the parameter
set file registers (R) or to access a file register by designating a block
number.

(3) The following equation is used to calculate the head device number to be
designated with the AnA/AnUCPU common commands NR and NW. (To
designate device number "m" (0 to 8191) in the "n"th block (n > 1))

Head device number = (n—1) x 8192 + m
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The range of device numbers (up to the 28th block) that can be designated with the NR or NW
commands is shown below.

MELSEC-A

Device No. Objective Block Device No. Objective Block
0 RO 114688 RO
to 1st block to to 15th block to
8191 R8191 122879 R8191
8192 RO 122880 RO
to 2nd block to to 16th block to
16383 R8191 131071 R8191
16384 RO 131072 RO
to 3rd block to to 17th block to
24575 R8191 139263 R8191
24576 RO 139264 RO
to | 4th block to to 18th block .
32767 R8191 147455 R8191
32768 RO 147456 RO
to 5th block to to 19th biock to
40959 R8191 155647 R8191
40960 RO 155648 RO
to 6th block to to 20th block to
49151 R8191 163839 R8191
49152 RO 163840 RO
to 7th block to to 21st block to
57343 R8191 172031 R8191
57344 RO 172032 RO
to | 8th block to to 22nd block to
65535 R8191 180223 R8191
65536 RO 180224 RO
to 9th block to to 23rd block to
73727 R8191 188415 R8191
73728 RO 188416 RO
to 10th block to to 24th block to
81919 R8191 196607 R8191
81920 RO 196608 RO
to 11th block to to 25th block to
90111 R8191 204799 R8191
90112 RO 204800 RO
to 12th block to to 26th block to
98303 R8191 212991 R8191
98304 RO 212992 RO
_ to 13th block to to 27th block to
106495 R8191 221183 R8191
106496 RO 221184 RO
to 14th block to to 28th block to
114687 R8191 229375 R8191
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5.8.3 Precautions during extension file register read/write

Described below are precautions for reading or writing data from or to extension file
registers using the commands shown in Section 5.8.4 through Section 5.8.9.

(1) The extension file register is not used by A1 and AINCPU.

This function is not available during communications with A1 or AINCPU.

(2) Some types of memory cassette loaded to the PC CPU are unable to detect an
error (character area error 06H) if an attempt is made to read or write after
specifying a block number which does not exist. In this case, data which is read
may not be correct and writing such incorrect data may destroy the PC CPU

user memory.
Always check the type of memory cassette and the parameter settings before
using this function.
Type Block Numbers Which do not Cause a Character Area Error (06H)
f M :
Cussetts | AOJ2H, A2, A3CPU A2N, A3NCPU A3H, AnA, AnUCPU
A3NMCA-12 . No. 10, No. 11
A3NMCA-18 — No. 10 to No. 28
A3NMCA-24 — No. 13 to No. 20 No. 13 to No. 28
A3NMCA-40 — No. 21 to No. 28
A3AMCA-96 — No. 21 to No. 48 (*1)

*1 The ASAMCA-96 can be used for the A3A, the A3U, and the A4UCPU.

(The UTLP-FN1 or FNUP Operating Manual or the AnACPU or AnUCPU User’s
Manual give details.)

(8) The A2USCPU(-S1) can deal with the following extension file register block

numbers:
e A2USCPU................ No. 1toNo. 3
e A2USCPU-S1........... No. 1 to No. 8, No. 10 to No. 16



5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

5.8.4 Batch read of the extension file register

In this section, an example is quoted to describe the control protocol for batch-
reading data from extension file registers using an ER command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) Data is to be read from two registers, R8190 and R8191, in block No. 12.

ER (ACPU common command)

Number of device points from which
the data is to be read

*St. No. = Station number

(Dataname) [ & | o [com- [Message| = Headdewios = | Numboroi | Sum A device uses four NESES
g No. | No. |mand | wait ime (7 characters) dzevlﬁpdnb (:lsdck characters. Four digits C| No. | No.
Computer Pidiricasr sl B (hexadecimal) represent
HiLiniL T TR KT one-word data. HIiL{HIL
(Example) ojoloi1]EIR] o [1i2iRi8itigi0] 0 1 2 |71 010031
05 |30 | 30u so.'Lsu 45.:5& 30 3|.:n:52.:s.:ah:m.:sm 30 } 32 ST : 31 06 so.:m. sm:sx
T 1 I T 11 I
- > s| st | pc| 'patatordesignated’ [E| sm
(Data name) Character area A T No. | No. Do om oty T| ook
; of daice points
Computer link module (The range of th? devices 4dl;&:rs) *
: from which data is to be HILIHILL v HiL
(Example) read is designated.) A R M A R
—>
Character area B
Indicates that:
the data to be read from R8190 in block No. 12
is 1234H (hexadecimal), or 4660 in decimal; and
the data to be read from R8191 in block No. 12
is 7ABCH (hexadecimal), or 31420 in decimal.
(Data read)
POINT |

To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 64

¢ (Head device number) + [(number of device points) - 1] < maximum device
number
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5.8.5 Batch write of the extension file register

In this section, an example is quoted to describe the control protocol for batch-
writing data to extension file registers using an EW command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)
1) The message wait time is 0 ms.

2) Data is to be written to three extension file registers, R7010 to R7012, in
block No. 5.

EW (ACPU common command)

Number of devices to which

data is to be written A device uses four characters.
— Four digits (hexadecimal) represent
l i one-word data.
T T 1 T T 1T T 71T | T TT T T T T T 711 T
(Dataname) |gl g | pc |com-| Message| = Head device Number of Data for designated Sum
N| No. | No. i mand| wait ime (7 characters) device points device points check
Col te Q (2 characters (Designated number of device points code
mputer (hexadecimal)) X 4 characters) *St. No. = Station number
HiLlHIL] [ I | H ! L [ [ e {HY L
(Example) o:ofoi1]EiW| o [oisiRizioiriof o0 i 3 foi1i2i3|AiBloi7(3i3i2i2|E 9
o5 f3oon |sot ol fon] oo |ong snisajora ongstionl  sn | ss o[ otjsee) n {4t 4ulone) oral 30 S 10| a5 | s : :
< > Al st | PC
(Data name) Character area C ¢ No- [ No.
Computer link module (The range of the devices to which
data is to be written is designated.) HILIHIL
0i0f011
(Example) - l —/ 06 50} 50 smim.

Indicates that:

the data to be written to R7010 in block No. 5 is 0123H
(hexadecimal), or 291 in decimal,

the data to be written to R7011 in block No. 5 is ABO7H
(hexadecimal), -21753 in decimal; and

the data to be written to R7012 in block No. 5 is 3322H
(hexadecimal), or 13090 in decimal.

(Data to be written)

POINT |

To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 64

¢ (Head device number) + [(number of device points) - 1] < maximum device
number
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5.8.6 Direct read of the extension file register

In this section, an example is quoted to describe the control protocol for reading
data directly from extension file registers using an NR command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data is to be read from two extension file registers, R8190 and R8191, in
block No. 2.

NR (ACPU common command)

Number of device points from which
the data is to be read )

*St. No. = Station number

(Data name) |E| St | PG [com:|Mossago|  Hoaddoin | Mombwot | sum A device uses four Al st | re
N| No. | No. |mand | wait ime (7 characters) devicopoints | check characters. Four digits C| No. | No.
Computer  |© ieais oode {hexadecimal) represent K
HILIHIL] N HttL |[LIH one-word data. HIL|HIL
(Example) ofofoit[NiR[ o [oioitieiaisi2| o 1 2 |517 0i0]0i1
o5, 3030 Jon fstlbima]  sa  [onlsmlstpendemtonisad e b s [am ) oan 06 300 ! 30| 501310
- > s| st | Po| 'Datatordesignaiod’ |E| sum
(Data name) Character area A TN | No | omcnimmbr 1| ok
Computer link module (The range of the devices dmm?x
from which data is to be HILIHIL L by ) HilL
i H 0:10]0:i1{1:12:3:4|7:A:8:C 8 B
(Example) read is designated.) o eo.iso. sa.ist- 31.533.:33.:34. T B
“«——»
Character area B
Indicates that:
the data to be read from R8190 in block No. 2 is
1234H (hexadecimal), or 4660 in decimal; and
the data to be read from R8191 in block No. 2 is
7ABCH (hexadecimal), or 31420 in decimal.
(Data read)
POINT |

To designate the device range, the following conditions must be met:
¢ 1 < number of device points < 64
¢ (Head device number) + [(number of device points) - 1] < maximum device

number
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5.8.7 Direct write of the extension file register

In this section, an example is quoted to describe the control protocol for writing data
directly to extension file registers using an NW command.

[Control protocol] The protocol shown below is in control format 1.
To access extension file registers in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data is to be written to two extension file registers in block No. 12, R8190
and R8191, and to R0 in block No. 13 (when extension file registers are
reserved for blocks No. 1 to No. 8 and for blocks No. 10 to No. 13).

NW (AnA/AnUCPU common command)

Number of devices to which

data is to be written A device uses four characters.
———— Four digits (hexadecimal) represent
l ! one-word data.
T T T LU | T T T T 1T 1 T T
(Dataname) i g | pe |Com-{Message| ~ Head devico Nomber of Data for designated Sum
N] No. | No. |mand] waitime (7 characters) device points devica points chack
Q (2 characters (Designated number of device points code * _ :
Computer (hexadecimal) x4 characters) St. No. = Station number
HiLfHIL] [ | H !t [ [ it 1 [LIH
(Example) oi0{oi1|[Niw| o Joioisioititiol o 1 3 [oi1:213]AiBi017|3i31212[CIE
os.fsn s oot onfabgsn| oo [ol safsadsa smistelsn] oo ] ss  lontanfsat anfer) anjon ) onlse ) smtoaoa] 4 | s
I |
< > Af st | pc
(Data name) Character area C ﬁ No. | No.
Computer link module (The range of the devices to which
data is to be written is designated.) HILIH!
010(011
(Example) . - N ESER

Indicates that: l
the data to be written to R8190 in block No. 12 is
0123H (hexadecimal), or 291 in decimal;

the data to be written to R8191 in block No. 12 is
ABO7H (hexadecimal), or -21753 in decimal; and
the data to be written to RO in block No. 13 is
3322H (hexadecimal), or 13090 in decimal.

(Data to be written)

POINT I

To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 64

¢ (Head device number) + [(number of device points) - 1] < maximum device
number
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5.8.8 Testing (random write) the extension file register

In this section, an example is quoted to describe the control protocol for writing data
to randomly designated device numbers in extension file registers using an ET
command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) This test is conducted on three extension file registers (three words), R1050 in
block No. 5, R2121 in block No. 7, and R3210 in block No. 10, to write 1234H to
R1050, 1A1BH to R2121, and 506H to R3210 (when extension file registers are
reserved for blocks No. 1 to No. 8 and for block No 10).

A device uses four characters.

ET (ACPU common command) Four digits (hexadecimal)
represent one-word data. . .
Number of device St. No. = Station number
points to be tested
The total number of device number + data elements
l equals the designated number of device points.
1 | I 1 T 1 rrTreorr i BRI L F T T T T 1T U1 11 I
(Dataname) | g| g | pe | Gom-| Message|  Number of Devicorumber |  Data Devicenumber | Data Devics num ! Data Sum
N| No. | No.|mand] waitime| device points (7 characters) 1 (4 charao- (7 characters) | (4 charac- (7 charactors) ! (4charac- | check
Q {2 characters 1 ters) 1 tears) v terg) code
Computer {hexadecimal)) ! : |
Hilwi o TR T S T T T T T I R S T T S S B SO A I R R B B S I A A O T
olofol1|eiT| o 01 3 {0151R1110151011121314]0171R12111211111A111B[1101R131211101016:016| D1 C
(Example)  [os]sa]sn]sn]sn|msu] o 50 1 %5 §30] 85152 8t | 50 % 1800 | 3} 520] 52134 |30u] g 52u] 300 81u] ) StufSla{ 410] 3} 42|30 § 30015 | 30} 520 ] 31 900} 304 120 [ 60| 2 | 4
T T
< > Al st | PC
(Data name) Character area C C| No.| No.
\ y) K
Computer link module
mputer iini ui l H: L H: L
Exampl 010/0}1
(Example) indicates that; 9] 50y 3] 30 51

the data to be written to R1050 in block No. 5 is
1234H (hexadecimal), or 4660 in decimal;

the data to be written to R2121 in block No. 7 is
1A1BH (hexadecimal), or 6683 in decimal; and
the data to be written to R3210 in block No. 10 is
0506H (hexadecimal), or 1286 in decimal.

(Data for designated device points to be tested)

POINT |

To designate the device range, the following condition must be met:
¢ 1 < number of device points < 10
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5.8.9 Monitoring the extension file register

Monitor data registration is the function that registers the name and the number of
the device to be monitored by the computer to the computer link module. The
monitor is the function that (a) reads the data content of the device registered at the
time the monitor read command is executed by the computer, and (b) executes the
corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the batch
read (ER) or direct read (NR) command. However, when this function is used, it is
possible to read and monitor the devices by designating the device numbers at
random.

In this section, examples are quated to describe the control protocols for monitoring
and registering devices to be monitored and their numbers in the computer link
module.

(1) Control procedure for monitoring

[ Monitor _ ]

Monitor data registration processing
(Editing EM command and

transmitting device designation)
EM ... ACPU common command

Read processing

(Executing ME commands) ME ... ACPU common command

Data processing
(CRT display, etc.)

Change monitor device?

YES

POINTS ,

(1) As the flowchart shows, monitor data registration must be executed before
monitoring. Attempting to execute monitoring without registering the
monitor data will cause a protocol error.

(2) The contents of the monitor data registration area are cleared when the
computer link module is reset.

(3) For monitor registration, five types of registration are possible. They are
device memory in bit units (BM or JM), device memory in word units (WM

_ or QM) and the extension file register (EM).
(4) For monitoring of device memory, refer to Section 5.7.8.
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(2) Registering extension file registers for data monitoring

In this section, an example is quoted to describe the control protocol for
registering device numbers in extension file registers to be monitored in the
computer link module using an EM command.

[Control protocol] The protocol shown below is in control format 1.
' To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Monitor data registration conditions)

1) The message wait time is 0 ms.

2) Four extension file registers (four words), R1234 in block No. 5, R2345 in
block No. 6, R3055 in block No. 15, and R8000 in block No. 17 are to be
registered for data monitoring (when extension file registers are reserved for
blocks No. 1 to No. 8 and for blocks No. 10 to No. 17).

EM (ACPU common command) )
*St. No. = Station number

Number of device points
to be tested
The total number of device number elements
l equals the designated number of device points.
(Data name) | Message|  Number of " Dovicorumber | | | Dovicorumber | | Sum
waitime | device points (7o ) (7 characters) check
{2 characters code
Computer (hexadecimal))
H! L I Hi L
(Example) 0 01 4 155:R§3§o§5§51'7 Rsol_oJo Fi5
30 30 ) 34 [81u 1454 1 52 ) 33 1304 354§ 35 | 31u] 37ef 520 ) 38 ] 300] 300 § 30x w:s& T T
-« > Alst|Pe
_ (Data name) Character area C G| He. | Mo
Computer link module (The range of the devices to be registered
for data monitoring are designated.) g{; g: 1L
+ 1
{Example) o6 { 504§ stuf saufste

POINTS|

(1) To designate the device range, the following condition must be met:
¢ 1 < number of device points < 20

(2) To monitor extension file registers registered using an EM command,
follow the procedure described in (3) of this section.
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(3) Monitoring extension file registers

In this section, an example is quoted to describe the control protocol for
monitoring extension file registers, which are registered with the computer link
module using an EM command as shown in the preceding section (2), using an
ME command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Monitoring conditions)

1) The message wait time is 0 ms.

2) Four extension file registers (four words) registered for data monitoring,
R1234 in block No. 5, R2345 in block No. 6, R3055 in block No. 15, and
R8000 in block No. 17, are to be monitored (when extension file registers
are reserved for blocks No. 1 to No. 8 and for No. 10 to No. 17).

ME (ACPU common command)
*St. No. = Station number

(Data name) [l & | c [ com | Message Su | P
! - go| Sum ; Al st |rc
8| No. | o |mand| waitbme| check Adevu_:e_ uses four characters. ¢l ne | Ne.
Computer Q code Four digits (hexadecimal) represent K
P one-word data.
HILIHILE | ' HILIHIL
(Example) 0.0[0:1[MIE 0 8.3 l 0:0]0.:1
P E N N O I B 060 |50 {504 fate Yane
] ) [ L L] LUK UL 1
s| st | PC | Monitoring | Monitoring | Moritoring | Monitoring | E| Sum
(Data name) T| No. | No. | resuts | resuts | resdts | resuts |T| check
Character area A X (Resul,ttfu &efsignd::ddel_i;%nt X| code
mputer link modu i fegistered for Caia monitort
come ©  imotset R L R N RN B LA
0:0{0:11[3:5:1011}4:iF15:8]0:1:5:0|1:Cs2:D 2+E
{Example) 020 [ 30, 30u] 20e) 314 | 550 350} 90D 5ta 340 46| 55ef 2] 50 510f 350 310 | 45} Lo {05 21 | 45

Character area B
\ —

Indicates that:

the result of R1234 in extension file register block No. 05 is
3501H (hexadecimal), 13569 in decimal,

the result of R2345 in extension file register block No. 06 is
4F5BH (hexadecimal), 20315 in decimal,

the result of R3055 in extension file register block No. 15 is
0150H (hexadecimal), 366 in decimal, and

the result of R8000 in extension file register block No. 17 is
1C2DH (hexadecimal), 7213 in decimal

(Data monitored)
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59 .Buffer Memory Read and Write

This function is used to read from and write to the computer link module buffer
memory. When this function is used, communications between the computer and
computer link module commences immediately when the computer sends a read or
write request, without waiting for the PC CPU END processing. Therefore, the time
TH1, described in Section 5.5, is always equal to zero.

The PC CPU carries out buffer memory read and write using TO and FROM
instructions.

The method for specifying the control protocol, meanings, and examples for carrying
out this function are shown below.

5.9.1 Commands and buffer memory
This section describes commands to be used to read or write data from or to the
buffer memory in the computer link module, and buffer memory addresses to be

designated for the control protocol.

(1) Commands

Command Number of PC CPU State
Points
A During RUN Reference
item Sym- | ASCIl Description Processed During Section
bol | Code per Commu- | gTOP Write Write
nication Enabled | Disabled

Batch CR 43H, Reads from buffer memory. 59.2
read 52H 64 words

Batch 43H, . (128 bytes) © o o

write cw 57H Writes to buffer memory. 59.3

Note : O........ Executable

(2) Buffer memory and access unit

Buffer memory addresses are OH to 7FFH (see Section 3.10).

One address consists of 1 word (16 bits).

Read and write are both executed in word units, regardless of the word/byte unit
setting (set at buffer memory address 103H).

POINTS |

(1) Buffer addresses 100H to 11FH comprise the area. The computer link
module will not operate correctly if any operations other than those
described in the following sections are executed.

(2) When this function and the on-demand function in Section 5.14, the no-
protocol mode in Section 6 or the bidirectional protocol in Section 7 are
used together to access the user free area in the buffer memory
simultaneously, do not designate the following areas in the buffer memory
with the commands shown in Section 5.9.1 (1):

« No-protocol mode send area (or bidirectional mode send area)
« No-protocol mode receive area (or bidirectional mode receive area)
¢ On-demand area
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5.9.2 Reading data from buffer memory

In this section, an example is quoted to describe the control protocol for reading
data from the buffer memory in computer link module connected to the computer
using a CR command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.

2) Data at two buffer memory addresses (two wordé), 180H and 181H, isto be
read.

CR (ACPU common command) *St. No. = Station number
Number of words to be read Number of character = Word length x 4
(A device uses four characters. Four digits
(hexadecimal) represent one-word data.)

! I I T | LAPLIBLI T I 1 J
E] St | PC |Com-|Message| Headdevice | Wordlength Sum Al st | PC
(Data name) N| No. { No. |mand}waittime| (5characters | (2characters | check C| No. { No.
computer (hexadecimal)) | (hexadecimal)) | code K
HIL[HIL] !} | I O | H 1 L HIL |
(Example) 010|FiF|CIR] © [oioit1isi0f 0 1 2 |0i¢C 0i0[FIF
05| 3030 |46 f 4| e }5ad 30 Jonlsaqsujomton] s ] s [sa | e o6 | s0ub0, | 466
1 T Frrrrrirt I
< ' g S| St | PC | Datafordesignated |E| Sum
(Data name) Character area A T| No. { No device points ; (::ic:
Computer link module (The range of the addresses
in the buffer memory from HELIHIL 01t HiL
i i i 01 0{FiFlAIB:iCiD|{112:3:4 Ci3
(Example) :’vm_Ch d?:')s to be read is 02 30 300 |46 46 [ 41020 e 44 310t 30 b 550 P st 03] 430} 30
: esignated.
4+
Character area B
\ A J

Indicates that the data at address 180H in the buffer memory is ¢———— -
ABCDH (hexadecimal), or -21555 in decimal.

Indicates that the data at address 181H in the buffer memory is ¢—————
1234H (hexadecimal), or 4660 in decimal.

(Data read)

POINT l

To designate the word length, the following conditions must be met:
o 1 <word length < 64

e (Head address) + (word length) — 1 < maximum address number (DFFH)
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5.9.3 Writing data to buffer memory

In this section, an example is quoted to describe the control protocol for writing data
to the buffer memory in the computer link module connected to the computer using a
CW command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)
1) The message wait time is 0 ms.
2) Data (three words) is to be written to three buffer memory addresses, 3A0H to

3A2H.
*St. No. = Station number
CW (ACPU common command) Number of character = Word length x 4
(A device uses four characters. Four digits
Number of words to be written (hexadecimal) represent one-word data.)
[ st r!ccj"um Headdovco | Wodkngh | = Bufxmemoydata | Sun
: om- go ford leng ory

(Dataname) |\t oo | i | mand | waitkme| (5 characters | (2 cheracters chock
Computer (hexadecimal)) | (hexadecimal)) code
HiLlHY L] 0 [ 1L [ R TR
(Example) 010|FiF|ciwf o Joioiaiaiof o | 3 A:B:c:olhz:m 71819/ C 1 F
05 30n | 30| 46y | s jsne) 50 fooufonfon] enjso 1 osa [enfaatlead welon sadsad sasatontsadsn] s | e

1 I

< > Al st | PC

(Data name) Character area C Gl Mot o

: The range of the addresses in the
Computer link module ( . .
P buffer memory from which data is to HILIHIL
(Example) be read is designated.) . 3_532 F E:
\ A A J

Indicates that the data to be written to address 3A0H in the <—J

buffer memory is ABCDH (hexadecimal), or -21555 in decimal.

Indicates that the data to be written to address 3A1H in the <¢—————
buffer memory is 1234H (hexadecimal), or 4660 in decimal.
Indicates that the data to be written to address 3A2H in the «
buffer memory is 6789H (hexadecimal), or 26505 in decimal.

(Data to be written)

POINT |

To designate the word length, the following conditions must be met:
¢ 1 < word length < 64
» (Head address) + (word length) — 1 < maximum address number (DFFH)
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5.10 Special Function Module Buffer Memory Read and Write

In this section, examples are quoted to describe the control protocols for reading or
writing data from or to the buffer memory in a special function module.

When a command described in this section is used, access to the buffer memory in
a special function module is made in units of bytes.

5.10.1 Commands and designation

(1) ACPU common commands

Command umber of PC CPU State
. Points During RUN Reference
item Sym- | ASCIli Description Processed | puring Section
bol | Code per Commu- | gTOP Write Write
nication Enabled | Disabled
Batch TR 54H, | Reads from special function module o o o 5.10.3
read 52H | buffer memory. 128 bytes
i i i 64 words
Ba-tch ™ 54H, | Writes to special function module ( ) o o X 5104
write 57H | buffer memory. :
Note : O....ceeaeeeeee Executable
) SO Not executable

(2) Accessible module types and buffer memory addresses

Retfer to APPENDIX 3 for special function modules accessible with this function
and the head address in the buffer memory to be designated.
When this function is used, data is read or written in units of bytes, irrespective

of the word/byte units setting (specified at address 103H in the computer link
module buffer memory).
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(3) Special-function module butfer memory

MELSEC-A

The special-function module buffer memory is comprised of 16-bit (one word)
addresses. Read and write of the special-function module buffer memory is
executed by TO and FROM instructions transmitted between the PC CPU and
special-function module.

When the computer reads from and writes to the special-function module buffer
memory via the computer link module, it is done in byte units (1 address = 8

bits).

The addresses specified in the computer (hexadecimal) are converted from

FROM/TO instruction addresses as shown below:

Designated address (hexadecimal) =
[(FROM/TO instruction address x 2) converted into hexadecimal] + Module head

Example: To designate AD61 high-speed counter module FROM/TO instruction
address 1 (CH.1 preset value).

Specified address

82H

FROM/TO instruction address 1 x 2

2H

Head address
80H

The data format when the computer makes a read or write to or from the special-
function module buffer memory via the computer link module, is explained below
using the AD61 module as an example.

AD61 buffer memory
viewed from the PC CPU
Address Address
Preset value [
] ) 82H
(Middle bits) | (Lower bits) \<
E2H ' 40H
Preset value 83H
2 1
1 . .
1 (Higher bits)
00H ! OtH 84H
(Mode register)
3 85H
12H \_
0H (2-phase) (~
86H
¢
87H
.

ADG61 buffer memory
viewed from the computer

Message format at computer

J)
143

I

E
Head Byte | Unit
g address | length| No. | Data! Data ! Data! Data ! Data | Data
1 | | i 1
00082f06|05(4 0/E 2/0 1]0 0/1 2]00
05 so.|3o.'30.|a&|:m 30u|36u SO-'!S- %L(ﬁ[ds- SZnLSO- 31! l31- 32.'30- 30u

T 171717 1T 17T

~

(Lower
bits)
40H

(Middle
bits)
E2H

(Upper
bits)
01H

00H

(Mode
register)
12H

O00H

l

_________________________________

R L LEEEEr

POINT

The buffer memory of each special-function module has its read and write
area, read-only and write-only areas, and areas reserved for OS use, which
are not available to the use. Refer to the manual for each module before
using the buffer memory.
PC CPU or special-function module errors may occur if reading or writing is
not done correctly.

5-75
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5.10.2 Special function module numbers using control protocols

(1) Module numbers of special function modules occupying one slot

The special function module numbers designated by using control protocols are
the upper 2 digits of the last special function module /O address expressed in 3
digits.
Special function module number: 0AH
Special function module number: 07H —-——I

Power PC CPU Special Special

supply Input Output Input Output function Input function Output
module

module module module

16 points | 32 points | 32points | 16points { 32points | 16points | 32 points | 32 points

00 to OF 10to 2F 30to 4F 50 1o 5F 60to 7F 80to 8F 90toAF BOtoCF
Special function module number: 13H

=
Power Special
supply Input Output Output function Output
module module

16 points | 32points | 32points | 32points | 32 points

DOtoDF EOtoEF 100to 11F 12010 13F 140to 16F

(2) Module number of special function modules occupying two slots

For special function modules occupying two slots, the number of points
occupied by each slot is fixed for each module. The special function module
number is the upper two digits of the three-digit number representing the last
address of the slot allocated to the module.

The User's Manual for each special function module gives details about the
allocation of slots to each module.

(a) Modules with the front slot allocated as the vacant siot (AD72, A84AD, etc.)

E Special
(Vacantslot) |  function ) .
‘ module | e Special function module number: 02H
16points | 32 points
00 to OF 10to 2F

(b} Modules with the rear slot allocated as the empty slot (A61LS, etc.)

Special |

function ! (Vacantslot) . .

module | | e Special function module number: 01H
32 points E 16 points

00 to 1F 20 to 2F
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(¢) Modules with the special function module allocation and 1/O allocation
mixed (A81CPU, efc.)

Special | Inout

function ! P

module | Mmodule . Special function module number: 03H
64 points : 64 points

00 to 3F 40to 7F

(3) Module numbers of special-function modules at MELSECNET remote I/O

stations

The module numbers of special function modules at MELSECNET remote /O
stations are determined by link parameters setting at the MELSENET master

station.
LR MeL M-oR MR M- LR M« L/R
No. B w w w Y XY - X Y/X
R1 ———— ———— 290C-309 | OF9—15E | 400-48F | 000-08F | 430—44F | 030-04F
R2 ———— ———— 215-24F | 080-0A3 | 510-67F | 010—-17F | 500-65F | 000-15F
R3 ———— —_——— 1B6-214 | 15F-1B5 | 270-32F | 050-10F | 220-28F | O00-06F
[ /0 addresses viewed ] Yoo Y20 X/Y30 Y50 Y70
: to to to to to
from the remote station 1F oF o oF 8F
Power Special
Remote I/O supply | AJ72P25 | Output Output function Output Output
station No. 1 | module module
32points | 16 points | 32 points | 32 points | 32 points
[ Link parameter ] Y400 Y420 X/Y430 Y450 Y470
to to to to to
VO addresses 4F 42F 4 46F 4sF

Special function module number 44H
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(4) Module numbers of special function modules at MELSECNET/10 remote I/O
stations

The module numbers of special function modules at MELSECNET/10 remote
I/O stations are expressed by the upper two digits of the three-digit numbers
which represent the last addresses of the "I/O addresses viewed from the
remote I/O station.”

Designate special function module numbers according to the above rule,
irrespective of the link parameters set on the master station on the
MELSECNET/10 remote I/O network.

Special function module number : 04H

[ 11O addresses viewed ] Y00 Y20 X/Y30 Y50 Y70
. to to to to to
from the remote station F oF o o oF
Power Special
Remote I/O supply | AJ72LP25 | Output Output function Output Output
station No. 1 module module
32points | 16 points | 32 points | 32points | 32 points

[Com mon parame-] Y400 Y420 X/Y430 Y450 Y470
o to to to to
ter 1/0 addresses 41F 45F a4F 46F 48F
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5.10.3 Reading data from the special function module buffer memory

In this section, an example is quoted to describe the control protocol for reading
data from the buffer memory in a special function module using a TR command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data (four bytes) is to be read from four addresses, 7FOH to 7F3H, in the buffer
memory in the special function module with IO addresses 120H to 13FH

(module No. 13H).

TR (ACPU common command) 2 characters (hexadecimal)
*St. No. = Station number
Number of bytes
to be read Y Number of characters =
l Byte length x 2
T T T T T T7T T T (One-byte data uses two T
E| St | PC |Com-| Message| Headdevice | Bytelength | Specid | Sum iqi Al st | PC
(Dataname) {1 - |y |mand| watime| (5characters | (2 charadters | funcion | check characters. Two digits ¢| No. | No.
Co ter {hexadecimal)) | (hexadecimal)) | module | code (hexadecimal) represent K
mpu No. one-byte data.)
HIL|HIL] | b Hot L JHILIRIL HILIH)
(Examp'e) 0:0|F:FITR 0 0:0:17:4 0 1 4 1:3|19.7 0:0)FI F
P N A N I e 9 | ot | on)sa]se ) 064 30} 90.] 46} 460
I T T T T T T 7171 T
D < > S| st | PC Buffermemorydata [E| Sum
(Data name) Character area A Ti No. | No. ¥ ek
Computer link module (The range of the addresses in the
special function module buffer HULIHE LIHIL PHIL [HILJHILL [H YL
; ; 010|FiF{112]718{413[6:5] 913
(Example) memf"y fro_m which datais to be 02 mim 4&54&. s\-in snisa. m.saa. 3&5:& KD E 3
read is designated.)
' — >
i : i Character area B
Indicates that I/O allocation of A A A

the special function module is <——
120H to 13FH.

Indicates that the data at address 007FOH is 12H. <——
Indicates that the data at address 007F1H is 78H. <4———
Indicates that the data at address 007F2H is 43H. ¢————
Indicates that the data at address 007F3H is 65H. ¢————— |

(Data read)

POINTS)|

-(1) To designate the byte length, the following condition must be met:
1 < byte length < 128

(2) With some special function modules, 2 or 3 bytes are used to express the
data. Therefore, designate the byte length by referring to the manuals for
each individual module.
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5.10.4 Writing data to the special function module buffer memory

In this section, an example is quoted to describe the control protocol for writing data
to the buffer memory in a special function module using a TW command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) Data (four bytes) is to be written to four addresses, 27FAH to 27FDH, in

the buffer memory in the computer link module with /0 addresses 120H to
13FH (module No. 13H).

TW (ACPU common command) Number of characters = Byte length x 2
(One-byte data uses two characters. Two digits
Number of bytes (hexadecimal) represent one-byte data.)
to be writtenl :
E] St | PC | Com| Mes Head devis Byt longhh Spedal'mﬁ ' Bulfer memory data | Su
om- | vessage| VICO @ leng jon ufter memory dat um
(Data name) N| No. | No. {mand} waittime| (5 characters | (2 characters module No. check -
Q (hexadecimal) | (hexadecimal}) | (2 ch code .
Computer {hexadecimal)) *St. No. = Station number
HIL{HIL| 1 N L H ! L |[HILIHILHILIHIL{H ! L
(Examp|e) Q«0|FIFIT W[ o 0:i2«¢7WFiA] 0 1 4 1t 1 3 |0:1]CiD A|B|E1F A1 S
sm{so. 4&1:1& 5«.:57. 30 sm}sa.:ah:&iu. 30 { 34 3l : 3% 90':3‘- G-:“- 41-:0- '»5-:*- 41.: >
T T
< > Al st | PC
(Data name) Character area C S| Mo | No
Computer link module (The range of the addresses in the
special function module buffer memory HIL[HIL
(Example) to which data is to be written is " a‘iig& E_E‘E
designated.)
~—

Indicates that I/O allocation of ¢——
the special function module is
120H to 13FH. A A A

Indicates that data 01H is to be written to address 27FAH. <€—
Indicates that data CDH is to be written to address 27FBH. ¢————
Indicates that data ABH is to be written to address 27FCH. ¢———
Indicates that data EFH is to be written to address 27FDH. ¢———

(Data to be written)

POINTSI

(1) To designate the byte length, the following condition must be met:
1 < byte length < 128
(2) With some special function modules, 2 or 3 bytes are used to express the

data. Therefore, designate the byte length by referring to the manuals for
each individual module.
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5.11 PC CPU Remote RUN/STOP and PC CPU Model Code/Name Read

MELSEC-A

These functions are used to remote-run or remote-stop the PC CPU from the
computer, and to read what model of PC CPU is linked with the computer.

In this section, examples are quoted to describe the control protocols for these

functions.

5.11.1 Commands and their functions

(1) The following table shows the ACPU common commands to be used to remote-
run or remote-stop the PC CPU and to read the PC CPU model, Remote
RunvStop of PC CPU and Reading PC CPU Model Name

Command PC CPU State
. During RUN Reference
Item Svmbol ASCl Description During - 9 Section
ym Code STOP Write Write
Enabled Disabled
Remote RUN RR | 52H, 52H gﬁ‘fjues's remote RUN of PC o o o
- 5.11.2
Requests remote STOP of
Remote STOP RS 52H, 53H PC CPU. (o] (o] (o)
PC CPU
model code PC 50H, 43H Reads the model code of the o o o
PC CPU.
read
PC CPU 5.11.3
model Reads the model code and
code/name PU 50H, 55H name of the PC CPU. o o o
read
Note : O............ Executable




5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

5.11.2 Remote RUN/STOP
(1) Remote RUN/STOP control

(a) RUN, STOP, PAUSE and STEP-RUN states are produced by the following
combinations of PC CPU key switch positions and computer commands.

PC CPU Key Switch Position
RUN sToP PAUSE STEP-RUN
Command :E';fte RUN STOP PAUSE STEP-RUN
from R :
computer emote
p e STOP _STOP STOP sTOP

When a PC CPU is stopped by the remote STOP command given by an external computer, that
PC CPU cannot be put into the RUN state by the computer connected to the PC CPU.

(b) The clearing of data memories on receiving a remote RUN instruction
depends on the states of special relays M9016 and MS017 as shown

below.
ial Rel
Special Relay Data Memory State
M9016 Mo017
OFF OFF PC CPU enters the RUN state without clearing remote STOP data.
F ON Remote STOP data is cleared outside the latch range set in
OFF parameters. (In this case, Link X image is not cleared.)
ON ON/OFF PC CPU enters the RUN state after data memory is cleared.

Always reset special relays M9016 and M9017 when data memory clearing is not required.

POINT l

After operations remote RUN/STOP control from the computer are completed,
the remote data will be lost if the power supply is turned ON or the PC CPU is

reset.
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(2) Remote RUN/STOP of stations on the MELSECNET/10 (Only when the stations
connected to the computer are AnUCPUs)

When the station (self station) connected to the computer is an AnUCPU on the
MELSECNET/10, all the stations on the network number registered with the self
station (refer to Section 5.15.3) are remote-run or remote-stopped by
designating either of the dedicated PC CPU numbers shown below.

Dedicated PC CPU No. Station to be Remote-Run/Remote-Stopped
FOH All AnUCPU stations on network registered
8[H N .
(] Group No. 1 to 9) All AnUCPU stations in group No. [ ] on network registered

[Example] MELSECNET/10 and MELSECNET/B composite system

Group No. 1 Group No. 2 1Mp1 (AnUCPU) ...... Control station (network No. 1)
1Mp1 1Ns2 1Ns2 (AnUCPU) ....... Normal station (network No. 1)
| I 1N3 (AnACPU) ......... Normal station (network No. 1)
MELSECNET/10 Computer 1Ns4/M (AnUCPU) ... Normal station (network No. 1)
l(“‘9“”°’k No. 1)| Master station
-~ - 1 - _ . B L1 (AnNCPU} .......... Local station
| | | - L2 (AnNCPU)) .......... Local station
« J H
GroupNo.1  GroupNo. 2 MELSECNET/B L3 (AnNCPU) .......... Local station
Data on Registered Station to be Remote-Run/Remote-Stopped
Network Including :Ss%z:t'i‘o‘:;
Statlons Connected | e 0" | 1Mp1 | 1Ns2 | IN3 | INs4/M | L1 L2 L3
to Computer
FOH o) o) X o) X X X
MELSECNET/10
(network No. 1) 81H o) X X X X X X
82H X o] X o) X X X
FOH X :
MELSECNET/B 81H (The computer link module responds with an NAK message.)

O .....The PC CPU is remote-run or remote-stopped by designating a dedicated PC CPU number.
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POINTSI

(1) Only AnUCPUs can be remote-run or remote-stopped by designating a
dedicated PC CPU number.

(2) Regarding the following systems, a dedicated PC CPU number can be
designated in the message requesting remote run or remote stop sent
from the computer:

(a) The PC CPU loaded in the computer link module connected to the
computer is an AnUCPU.

(b) The PC CPU requested by the computer to be remote-run or remote-
stopped is an AnUCPU which is connected on the MELSECNET/10.

(3) Remote run or remote stop is unavailable for systems and PC CPUs other
than those described in (2) above even if a dedicated PC CPU number is
designated.

In the following cases, the computer link module sends an NAK message:

(a) The PC CPU loaded in the computer link module connected to the
computer is not an AnUCPU.

(b) The PC CPU loaded in the computer link module connected to the
computer is an AnUCPU, but the MELSECNET/10 is not registered as
a network (refer to Section 5.15.3).

(4) After making a remote run or remote stop request from the computer with
a dedicated PC CPU number designated, check the PC CPU status after
the processing with the special register for MELSECNET/10 linking even if
the computer link module sends an ACK signal.
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(3) Control protocols for remote RUN/STOP

In this section, examples are quoted to describe the control protocols for
remote-running or remote-stopping the PC CPU using an RR or RS command.

[Control protocol] The protocol shown below is in control format 1.
To access the PC CPU in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this
section.

(Example 1: Remote control conditions)

1) The message wait time is 0 ms.

2) The PC CPU (self station) loaded with a computer link module (station No.
00) connected to the computer is to be remote-stopped.

RS (ACPU common command)
l For remote run: RR (ACPU common command)

1 1 i T
E| St | PC |Com-| Message| Sum
(Dataname) || & | Ko, |mand | waitime| check
Q code
Computer
HIL[HILf ! HIL . _ .
(Example) otoletFlais] o [t St. No. = Station number
05 sm:so. 46.:46- sa.{sa. k0 4&: 3t
T I
Al st | pPc
(Data name) C| No. | No.
K
Character area C
Computer link module Is not set. HIL !
(Example) o6 3.53. E..E«F.

(Example 2: Remote control conditions)

1) The message wait time is 0 ms.

2) The PC CPU (station No. 02) on the data link system or network system is
to be remote-run through the PC CPU loaded with a
computer link module (station No. 00) connected to the computer.

RR (ACPU common command)
l For remote run: RS (ACPU common command)

T 1 I T
E| St | PC {Com- | Messa Sum
(Dataname) gl b1 N |mand | waitime| check
Q code
Computer
HILIHIL] o HitL i
(Examplo} Sioloislaial o lote *St. No. = Station number
osjonpon fsog sl sagsa]  so | o )
h
(Data name)
Character area C
Computer link module Is not set.
(Example)
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(Example 3: Remote control conditions)

1) The message wait time is 0 ms.
2) All AnUCPUs on the MELSECNET/10, which is registered with the AnUCPU

(self station) loaded with a computer link module (station No. 00) connected
to the computer, are to be remote-stopped.

RS (ACPU common command)
l For remote run: RR (ACPU common command)

E| St | PC [Com-|Message] Sum

(Dataname) |1 5o | No | mand | waitime| check
Q code
Computer
HILIHIL) 1 Hil * ;
(Example) o'olelolrisl o [A's St. No. = Station number
osfonfsoladoalsalse] s | en e
1 J
— Al st | PC
(Data name) Dedicated c| No. | No.
PC No. Kl
in|
Computer link module Character area C g; ¢|’. ? ? 5
(Example) . Isnotset. 06 30 Jo0 4]

{Example 4: Remote control conditions)

1) The message wait time is 0 ms.
2) All AnUCPUs in group No. 2 on the MELSECNET/10, which is registered

with the AnUCPU (self station) loaded with a computer link module (station
No. 03) connected to the computer, are to be remote-stopped.

RS (ACPU common command)
l For remote run: RR (ACPU common command)

T T T I
E} St | PC |Com-|Message] Sum
(Data name) N| No. | No. |mand | wait ime{ check
Q code
Computer TR H
(Exampl) IS TN R *St. No. = Station number
05 so.:xs. aa-i'aa. sa.:ss. £:Y & : 32
(- A A
(Data name) Dedicated c
PC No. K
Computer link module
Character area C
Obw

Example
( ple) Is not set.
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5113 PC CPU model code and name read

This function is used to read the model code and name of the PC CPU being linked

with the computer.

(1) Readable PC CPU model codes and names

Data to be Read Data to be Read
PC CPU Model ( |-|:I|e‘:(:§|e (é::::l) Model Name PC CPU Model ( m‘:(:zleg::;) Model Name
AOJ2HCPU 98H AoJ2H
A1CPU, AINCPU A1H *1 A4UCPU 85H A4U
ﬁlgfgggsﬂ' 98H A1S A52GCPU 9AH A52G
A1SHCPU ASH A1SH A73CPU A3H *
A1SJHCPU A2SH A7LMS-F A3H *1
A2CPU(-S1) A2
A2NCPU(-S1) A2H *1 AJ72P25/R25 ABH *1
A2SCPU(-S1) 1 AJ72LP25/BR15 8BH L/B25
A2ACPU 92H A2A
A2ACPU-S1 93H A2AS1 Q2ACPU(-S1) 93H —_—
A2CCPU 9AH A2C Q3ACPU
A2UCPU, A2ASCPU 82H A2U Q4ACPU 94H _
- Q4ARCPU

AASGPUS' B A2us:
A2SHCPU(-S1) A3H A2S5H1 AJ72QLP25
A2USHCPU-S1 84H A2USH AJ72QBR15 84H —_—
A3CPU A3
A3NCPU ASH * Q2ASCPU(-81)
A3ACPU 94H A3A Q2ASHCPU(-S1) - L
A3HCPU A3H
A3MCPU AdH A3M
A3UCPU 84H A3U

*1 represents blank (20H).

POINTS I

(1) The model commands are all readable with either PC or PU command
described in this section, however, only the PU command can help read
the model names.

(2) The model codes are expressed in two characters, and the model names
in five characters.

If a model name read is represented by less than five characters, the
computer link module makes up the lacking character(s) with the equal
. number of blanks (20H), thereby returning a five-character name.
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(2) Reading the PC CPU model code and name

In this section, examples are quoted to describe the control protocols for
reading the model code and name of the PC CPU linked with the computer

using a PC or PU command.

(a)

[Control protocol]

Reading the model code using a PC command

The protocol shown below is in control format 1.

To access the PC CPU in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) The model code of the PC CPU (self station) loaded with a computer

link module is to be read.

PC (ACPU common command)

T T 1 I T Indicates that the model T T 1.
E[ st | PC [Com-|Message| Sum Al st | PC
(Data name) N| No. | No. [mand{waittme| check name of the_ PC CPU C| No. | No.
Q code concerned is A1ISCPU, K
A1SJCPU or AOJ2HCPU.
computer HEHS it (Model code) | |f1t| L
(Example) 0;0(FIF|PIC] o |ALF l ) 010|FiF
EEN O BT 4 ) 4o 06| 304 304 | 460y 460,
) T
s{st|Pc| Pemodd |E| Sum
(Data name) Y| No | No- | (pearactery T | chook *St. No. = Station number
Character area A
Computer link module Is not set. Hitfwre| B0 Hit
0l0lFIF| 9 | 8 718
(Exampie) D ESE A

(b)

[Control protocol]

«—>
Character area B

Reading the model code and name using a PU command

The protocol shown below is in control format 1.
To access the PC CPU in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the

protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) The model code and name of the PC CPU (self station) loaded with a

computer link module are to be read.

PU (ACPU common command)

L N ! Indicates that the model r 14
E] St | PC {Com-|Message{ Sum Aj St | PC
(Dataname) |1 \; | N, {mand | wattme| chock name of the PC CPU c| No. | No.
Q code concerned is ASUCPU. K
Computer ML [HiLfHiL H1 L | (Model code) WL
(Example) 0:0|F FIPIU] 0 ci1 0l0|FIF
U S A R I D 06e ot 30 Jace 1
i ! ! | DUBR L [
S| St | PC PC modet modet Sum
(Data name) T| Mo | No | @ohwactes) | chacters) | f check | =St No, = Station number
Computer link module Witluonl w0 L | Hid
eiolFiFl 8 1 4 Jalaiulend| |6 14
(Example) onfsojonfeseten] s | e Jewlan st 6 | 34

< »
»

h Character area B
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5.12 Program Read/Write

This function is used to transfer all types of programs (main and subsequence
programs, microcomputer main and sub programs), parameters and comment data
from the PC CPU and store them in the computer. The computer then carries out
the appropriate controls by writing programs, parameters, and comment data to the
PC CPU.

5.12.1 Precautions during program read/write

(1) When reading programs that have been written to the PC CPU, read all
sequence programs, microcomputer programs, parameter data, and comment
data from all areas. _
When writing programs, write all stored data to the PC CPU. If all areas have
not been written to, the PC CPU will not work correctly.

(2) Before writing programs, write parameter data and execute a parameter
analysis request. Otherwise, the parameters in the PC CPU user memory will
be changed but the parameters stored in the work area by the ACPU for
operation will remain unchanged. Therefore, if a peripheral device is loaded
and operated after the parameters are changed, processing will be carried out
with the previous parameters, which are still stored in the work area.

(3) The number of points which can be processed per communications is fixed.
When reading or writing data, divide the data into several groups to read or
write the entire area. Parameter data should be divided into 3k bytes. Other
data shoule be divided into units of data determined by parameter setting.

(4) When the PC CPU, which reads or writes the sequence program, is an
AnUCPU, network parameters are read or written together with other
parameters. v
To read or write the network parameters, use the parameter memory read/write
function described in Section 5.12.3.

(5) A program read by this function into the computer cannot be modified on the
computer. Keep it as a backup copy.

(6) When the PC CPU is an AnA or AnUCPU, the SFC program is read or written
by the main microcomputer program read/write function.
To read or write the SFC program, use the microcomputer program read/write
function described in Section 5.12.5.
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5.12.2 Program read/write control procedures

(1) Reading

PROGRAM READ

Execute parameter data read
command (PR)

Execute main sequence
program read command (MR/XR)

Execute main sequence T/C set
value read command {MR/XR)

(if there are no subsequence programs)

Execute subsequence program read
command (SR/XR)

Execute subsequence T/C set value
read command (SR/XR)

(if there are no main-microcomputer programs)

Execute micrecomputer main
program read command (UR)

”

(if there are no sub-microcomputer programs)

Execute microcomputer subprogram
read command (VR)

(if there is no comment data)

Execute comment data read
command (KR)

(if there is no extension comment data)

Execute extension comment data

read command (DR) | .- Execution possible only with

AnACPU and AnUCPU

READ COMPLETE
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(2) Writing

PROGRAMWRITE | - Place the PC CPU in the STOP status

using the remote STOP function (refer to
’ Section 5.11).

Execute parameter data write
command (PW)

Execute parameter analysis
request command (PS)

Execute main sequence
program write command (MW/XW)

Execute main sequence T/C set
value write command (MW/XW)

(if there are no subsequence programs)

Execute subsequence program
write command (SW/XW)

Execute subsequence T/C set value
write command (SW/XW)

(if there are no main-microcomputer programs)
Execute microcomputer main
program write command (UW)

(if there are no sub-microcomputer programs)
Execute microcomputer subprogram
write command (VW)

(if there is no comment data)

Execute comment data write
command (KW)

(if there is no extension comment data)

Execute extension comment data

_______ Execution possible only with
write command (DW) ANnACPU and AnUCPU
1 . After writing the program, return the
[ WRITE COMPLETE PC CPU to the RUN status

(refer to Section 5.11).
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5.123 Parameter memory read/write

(1) Commands and addresses

(a) ACPU common commands

Command Number of PC CPU State
- Points During RUN Reference
ltem Sym- | ASCil Description Processed | pyring Section
bol code per Commu- | gTOP Write Write
nication Enabled | Disabled
Batch S0H,
read PR 52H Reads parameters. (o) o) O 5.12.3(2)
— 5oH 128 bytes
v , .
write PW 57H Writes parameters. (o] X X 5.12.3(3)
Analysis S0H, Causes the PC CPU to acknowledge
request Ps 53H and check rewritten parameters. ° X X 51234
Note : o.......... Executable
) ST Not executable

(b) Parameter addresses

There are 3k bytes of parameter memory, addresses 00000H to 00BFFH.
For addresses, use 5-digit ASCIl (hexadecimal).

POINTS I

(1) This function is applicable to the parameters set in making the memory
capacity and other settings for the GPP function, and to the network
parameters for the MELSECNET/10.

When the PC CPU, which reads or writes the parameters, is an AnUCPU,
the network parameters are read or written together with the parameters.
When reading or writing the network parameters, read or write all bytes of
parameters, including the parameter memory (3 kbytes) and the network
parameter memory.

The network parameter memory capacity is displayed on the network
parameter setting screen for the GPP function.

The network parameters can be read or written with one of the following
versions of computer link module software:

Applicable | , - oo | A1SITI Aészf‘ AISCPU | A2cCPU | A2ccPU
module UC24R2R4 | 2 | C24R2 | C24 | Co4-PRF
Version A R M A K K

(2) After changing parameters, always call the parameter analysis request
command (PS).
If this is not done, the parameters in PC CPU user memory will be
changed but the parameters stored in the work area by the ACPU for
operation will remain unchanged. Therefore, if a peripheral device is
loaded and operated after the parameters are changed, processing will be
executed with the previous parameters, which are still stored in the work
area.
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[Control protocol]

(@)

Parameter memory batch read

In this section, an example is quoted to describe the control protocol for batch-
reading data from the PC CPU parameter memory using a PR command.

The protocol shown below is in control format 1.

To access the parameter memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data (four bytes) is to be read from four parameter memory addresses,
280H to 283H, in the PC CPU (self station) loaded with a computer link
module.

PR (ACPU common command)

Number of bytes to be read
(Designate the number of bytes

regarding an address as a byte.) *St. No. = Station number
Number of characters =
] 3 T oo | o] Pt | ot | 50n |t i L
om- ge s on, um - —
(Data name) No. | No. |mand| waitime| head address | (2characters | check (One byte data uses two C harac C| No. { No.
Q (5 characters | (hexadecima)) | code | €rs. Two digits (hexadecimal) K
Computer (hexadecimal)) represent one-byte data.)
HiLfHI L] 1 [ ] H L HiIL Hi 1
(Example) 010fFiF[PIR] o0 Joloiaigiof 0 | 4 |1iC 010[FiF
a0 )0 ant nfsnfsal o fooiomjoaqssgan| sn § s | aw ) oea o6e] 30! 30, 46l 460
1 j PP T T PTT T
< > S St |PC Parameter data to E| Sum
(Data name) Character area A T Yo | Mo beread T} ok
Computer link module {The range of the addresses in the
parameter memory from which HILIHVLIRIL|HIL M LI R L
. - : 010|F1F|OF[EID{A19|CIB EiD
(Example) data is to be read is designated.) P G M DA o g o e e R D

|

Character area B

Indicates that the data at parameter memory address 282H is ASH.

Indicates that the data at parameter memory address 280H is OFH. 4———' '
Indicates that the data at parameter memory address 281H is EDH.

Indicates that the data at parameter memory address 283H is CBH

(Data read)

POINT I

To designate the byte length, the following condition must be met:
¢ 1< byte length< 128
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(3) Parameter memory batch write

In this section, an example is quoted to describe the control protocol for batch-
writing data to the parameter memory in the PC CPU using a PW command.

[Control protocol] The protocol shown below is in control format 1.
To access the parameter memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol

in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Parameter data (four bytes) is to be written to four parameter memory
addresses, 5A0H to 5A3H, in the PC CPU (self station) loaded with a
computer module.

PW (ACPU common command)
. Number of characters = Byte length x 2
Number of bytes to be written (One-byte data uses two characters. Two digits
(Designate the number of bytes (hexadecimal) represent one-byte data.)
regarding an address as a byte.) ’

1 1 I | LR T L L L] T
E| St | PC |Com- | Message| Parameter's Byte length Parameter data Sum
(Data name) N| No. | No. jmand | wait ime | head address | (2 characters check
Q 5 charact decimal code .
Computer (fmd,dm:’;) thexadecinal) *8t. No. = Station number
P HiLliL o bl H L LU e
(Example) 0:0|F . F|P:W]| o 0:0:5:A10| 0 1+ 4 |35 E|0A|9|B|C 01 9
o5 o0 onfeat s sn]  sa  [onqonfantenion] sa | sa  Jssqaslesodensadeat s s ) s
T T 1
< > Al st | PC
(Data name) Character area C ¢ No. | No.
\ — K
Computer link module  (The range of the addresses in the witlue
E l parameter memory to which data o'o|F'F
(Example) is to be written is designated.) o EE L

Indicates that 35H is to be written to parameter memory address SAOH.
Indicates that EDH is to be written to parameter memory address SA1H.
Indicates that ASH is to be written to parameter memory address SA2H.
Indicates that BCH is to be written to parameter memory address 5A3H. ¢+—————-

(Data to be written)

POINT I

To designate the byte length, the following condition must be met:
o 1 <byte length < 128
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(4) Parameter memory analysis request

When data in the parameter memory in the PC CPU is changed, this function
allows the PC CPU to identify the changed parameter and change the
parameters in the work area in the PC CPU accordingly.

In this section, an example is quoted to describe the control protocol for
executing an analysis request using a PS command.

The protocol shown below is in control format 1.

To access the parameter memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Analysis request conditions)

1) The message wait time is 0 ms.

2) An analysis of the parameters written to the parameter memory in the PC
CPU (self station) loaded with a computer link module is to be requested.

RS (ACPU common command)

i T T I
E| St | PC |Com- | Message] Sum
(Dataname) |\ 0 f N |mend | wat e | check
Q code
Computer
g”; Mtlelsl o | B P *St. No. = Station number
(Example) vl M :
050 {300 ) 300 [ 4607 46e| S04 [ 5%] - 30 420 | 4
Y T )
Al st | prC
(Data name) C| No. | No.
. K
) Character area C
Computer link module Is not set. g: :). ;q k
1 1
(Example) 0] 30 {0 46} e
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In this sections, examples are quoted to describe the control protocols for reading or

writing the PC CPU sequence programs.

(1) Commands and step allocation

(a) ACPU common commands

Command Number of PC CPU State
prz::;:ed During RUN Reference
item Symbol ASCIl Description per During Sectlon
t4 Code Communi- | STOP Writing Writing
cation Enabled | Disabled
Except T/C Reads main sequence 64 ste
setvalue program. ps
. 58H, 52H/
Main XRMR | o1 son | Reads the T/C setvalue o o o
T/C set , od i - .
alue used in main sequence | 64 points
v program.
Except T/C Reads subsequence
setvalue 58H. 52H/ program 1. 64 steps -
Sub 1 XR/SR | cail 5o | Reads the T/C set value o o o
T/C set ’ . .
used in subsequence 64 points
value
Batch program 1. 5.12.4
read Except T/C Reads subsequence (2
Sub 2 | setvalue program 2. 64 steps © ° °
(AdU T/C sot. Reads the T/C set value
only) value used in subsequence 64 points (o] o o
program 2.
XR 58H, 52H
Except T/C Reads subsequence 64 ste o o o
Sub 3 | setvalue program 3. ps
(AdU T/C set Reads the T/C set value
only) used in subsequence 64 points e} o} 0
value
program 3.
Except T/C Writes main sequence -
set value program. 64 steps ° © X
. 58H, 57H/
Main XW/MW [ SH 571 | Writes the T/C set value
T/C set , . . .
value used in main sequence | 64 points (o) (0] X
program.
Except T/C Writes subsequence .
set value 58Hv 57 program 1. 64 steps °© © X
Sub 1 T/C set XWISW | cau1 571 | Wiites the T/C set value
value used in subsequence 64 points o o X
Batch program 1. 5.12.4
write Except T/C Writes subsequence . O}
Sub 2 | setvalue program 2. ’ 64 steps ° o X
(AdU T/ set Writes the T/C set value
only) value used in subsequence 64 points o) (o} X
program 2.
Except T/C XW | 58H, 57H Writes subs
Xcep rites subsequence .
Sub 3 | setvalue program 3. 64 steps ° °© X
{Ad4U T/C sot Writes the T/C set value
only) used in subsequence 64 points 0 o] X
value
program 3.
Note : O........... Executable
DGR Not executable
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* Writing during a program run may executed out if all the following
conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M, A73, A3A, A3U, or A4U.

2) The program is not the currently running program (indicates a sub-
program called by the main program, if the main program is being run).

3) The PC CPU special relay is in the following state:
a) M9050 (signal flow conversion contact).....OFF (A3CPU only)

b) M8051 (CHG instruction disable)............... ON

POINTSI

(1) When reading or writing the timer/counter setting values using the
sequence program read/write command, range designations of T0 to T255
or CO to G255 are possible.

(2) Extended ranges of T256 to T2047 and C256 to C1023 for AnA CPU
should be used for storing the setting values; read or write the set values
using the batch read/write command for devices (D, W, R) allocated by
parameter setting.

(b) Designating the head address

The division between sequence programs and T/C set values, and their
addresses in 4-digit ASCI| are shown in the table below.

Example:
To read the set values T0 to T63
Head address = FEOOH Command = XR or MR

Sequence Program Designated Step for Protocol
TO set value FEOOH
T1 set value FEO1H

to to
T2565 set value FEFFH
CO set value ' FFOOH
C1 set value FFO1H
to to
C255 set value FFFFH
Step 0 0000H
Step 1 0001H
to to
Step 30718 (30K) 77FEH

Calculation of designated step

Head step number in designating ............. FEOQOH + timer device No.
the timer set value (expressed in hexadecimal)
Head step number in designating ............. FFOOH + counter device No.
the counter set value (expressed in hexadecimal)
Head step number in designating ............. 0000H + step No.

a sequence program (expressed in hexadecimal)
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(c) Meaning of T/C set values

T/C set values are stored as hexadecimal values as shown in the table

_ below.

When rewriting the PC CPU set values from the computer via the computer
link module, designate the set value in 4-digit ASCII.

Example:
Data designated to change T10 setting value K10 to K20......0014H
Data designated to change T11 setting value D30 to D10......8014H

Ladder Example in Program Setting in Program Setting in Protocol
Ko 0000H
KT K1 0001H
TLI) to to
KIHIIN] K9 0009H
CIXIl K10 000AH
to to
K32767 - 7FFFH
DINNIII Do 8000H
—< T[] D1 8002H
DY o2 B004H
et D1023 87FEH

Calculation of protocol setting value

Whenthe valueissetina .............coeeuneee 0000H + constant
constant (Kxxxxx) (expressed in hexadecimal)
Whenthe valueissetinadata ................ 8000H + data register device
register (Dyyyy) No. x 2 (expressed in

: hexadecimal)

(2) Designating a program when an XR or XW command is used

To read or write a sequence program or T/C set values using an XR or XW
command, designate the program with the corresponding selection number
shown in the table below:

PC CPU Concerned
Selection i
Program N PC CPU Incapable of Creating PC CPU Capable of Creating
o. . Subsequence Program A4UCPU
Subsequence Program *1 (Except AQUCPU) *1

Main sequence 00H o o o
program

Subsequence _

program (1) O1H °© o
Subsequence _

program (2) 02H X °
Subsequence _

program (3) 03H X °©

*1 For each PC CPU, refer to the PC CPU concerned shown in the
"Functions available with the ACPU common commands" in Section
3.21 (1).
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(3) Sequence program batch read

In this section, examples are quoted to describe the control protocols for batch-
reading the data (machine language) or T/C set values from a sequence
program using an XR, MR or SR command.

[Control protocol] The control protocols for reading a sequence program (machine language) or
T/C set values are all shown in control format 1.
To access a sequence program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocols in this section.

POINTSl

(1) The main program and its T/C set values can be read by the use of an XR
or MR command.

(2) Subsequence program 1 and its T/C set values can be read by the use of
an XR or SR command. ,

(3) The subprograms for the A4UCPU (sub 2, sub 3, sub 4) and their T/C set
values can be read by the use of an XR command. ,

(4) An XR command can be used to read all sequence programs and their
T/C set values. :

(5) The number of steps must meet the following requirement:
¢ 1 < number of steps < 64

(6) It is impossible to designate a T/C set value and the main sequence
program together. Only either of them can be designated.
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(a) Reading data from a sequence program using an XR command

(Reading conditions)

1) The message wait time is 0 ms.

2) Data at three steps, step 50 to step 52, in subsequence program 2 is to
be read from the PC CPU (self station) loaded with a computer link
module.

Number of steps from *St. No. = Station number
XR (ACPU common command) which data is to be read

T | 1 L I [ 1 | T | f
E| St | PC {Com-| Message|Selection|  Head step Number of | Sum = Al st | PC
(Data name) N{ No. [ No. |mand wa‘u'rrgw No. (4 characters Steps check Number of Ch.ar acters = Number of stops x 4 C|[ No. | No.
Q (hexadecimal)) | (2.t code | (A step (16 bits) uses four characters. Four |k
(hexadecimal)) digits (hexadecimal) represent a step.)
Computer HiLHIL L HiLf ot oL [wit HIL|H!IL
(Example) 0\0|FIF|X;R| 0 |0:2(010:i3,2[ 0 | 3 |§:0 0/0|FF
05[300] 30 46} aie|Si52] o0 o0 [on | 3] 30t B )s2 ] s | s [ | s : : I N : 06| 30n] 300 480 4
T
< » S| S | PC Sequence program E| Sum
(Data name) Character area A T No. | No T check
. (The range of the steps from which _
Computer link madule data is to be read is designated.) WLl L ol [
0:0|FiF|2:4:5:0]1:0:2:0(8:3,/56:0 4. B
(Example) \——*—T—J 02| 300} 304 46} 45| 320 34 35 | 30] 510 | 5001320} 30 350 30 3501 30| 0| 340 | 2
Sequence program «—!  gep 50 is expressed as " CharacterareaB
selection No. 0032H in hexadecimal. . A A /
* Main :O0O0H ‘ {Data read)
e Sub1 :01H Indicates that the data at
e Sub 2 :02H step 52 (34H) is 6350H.

e Sub 3 :03H Indicates that the data at
step 51 (33H) is 1020H.
Indicates that the data at
step 50 (32H) is 2450H.

(b) Reading data from a sequence program using an MR or SR command - -

(Reading conditions)

1)} The message wait time is 0 ms.

2) Data at three steps, step 100 to step 102, in the main sequence
program is to be read from the PC CPU (self station) loaded with a
computer link module.

MR (ACPU common command)

For subsequence program 1: .
SR (ACPU common command)  Number of steps from *St. No. = Station number
{ which data is to be read
1 | i I i T I | T
ta E| St | PC {Com-|Messa Head step Number of | Sum = Al st | PC
(Data name) E| St | FC |Com. | Mossage Bt o o, | Number of characters Number of steps x 4 |1} ot | 1
Q (hexadecimal)) | (2 wode | (A step (16 bits) uses four characters. Four g
{hexadecimal)) digits (hexadecimal) represent a step.)
Computer | o P HotL|HiL HILIHIL
(Examp'e) 010 lFIFIMIR 0 01084 0+ 3 E\ 8 0I0(FIF
o oo les asfnlsa]  so [ soloa} smiow| s | s |usfom 06|30 Y30} 4t s
p S N Y PR S *
(Data name) Character area A T| No.| No. T ook
c ter link modul (The range of the steps from which °
omputer link mocule data is to be read is designated. HILIHILE P v ot HIL
010|FiF|4:010:11[8:10:0:12| 1101111 411
(Example) ;T—J A A e O A T B
Step 100 is expressed as " CharacterareaB
0064H in hexadecimal. A A 4
* (Data read)
Indicates that the data at
step 102 (66H) is 1011H.
Indicates that the data at
step 101 (65H) is 8002H.
Indicates that the data at

step 100 (64H) is 4001H.
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(c) Reading T/C set values using an XR command

(Reading conditions)

1) The message wait time is 0 ms.

2) The T/C set values of three counters, C100 to C102, for the main
program are to be read from PC CPU No. 01 on the MELSECNET

system.
Number of T/C set *St. No. = Station number
XR (ACPU common command) values to be read
M Seloc lHead‘stepI Ntm!laerof Sl Number of ch Number of 4 |A SIL Plc
(Data name) - | Messag um umber of characters =~ Number of steps x
i waitime| - fo mﬁ) @ ;me,s m (A step (16 bits) uses four characters. Four ﬁ No. | No.
Computer (hexadecimal)) digits (hexadecimal) represent a step.)
HiL| 11 HitL HiL[HL
(Example) o |oio|FiFiBia] 0| 3 |5i4 0i0]oit
o o jon |y m)smioe] | s ss‘:.u.ss[ Plc IIISIITITIII - Sl 06 306 300 50},
- > t
(Data name) Character area A T Yo | o (10 Sotvaues) T e:o%
Computer link module (The range of the set values
to be read is designated.) HILIRILL b v by b e HIL
0.0 0|10:010|3 sioiidfaizitie 212
(Example) — 02| 30} 30 50051 | o0 st o 35 3} e Lot} o o amd 3t f o 50 | o
Sequence program <-J C100 is .designated as Character area B
selection No. N A __A J
L step FF64H
* Main :OOH v (Data read)
* Sub1 :01H indicates that the set value of
* Sub2 :02H C102is 4712H (K18194).
e Sub3 :03H Indicates that the set value of
C101is 8014H (D10).
Indicates that the set value of
€100 is 0003H (K3).
(d) Reading T/C set values using an MR or SR command

(Reading conditions)

1) The message wait time is 0 ms.

2) The T/C set values of three timers, T50 to T52, for subsequence
program 1 are to be read from PC CPU No. 01 on the MELSECNET
system.

SR (ACPU common command)
For subsequence program : .
MR (ACPU common command)  Number of T/C set values *St. No. = Station number
¥ to be read
T ] 1
(Data name) Number of characters = Number of steps x 4 é ﬁl :c
(A step (16 bits) uses four characters. Four |g| |
Computer digits (hexadecimal) represent a step.)
_ HILIHIL
(Example) " & 53- i i;
. - S Y YRR, A A
(Data name) Character area A T Yo | to (1C sotvales) T) chok
. L]
. (The range of the set values
Computer link medule to be read is designated. ;‘!(')- ;‘.‘1'- R }0' ) ! s ‘1 RS BRI HiL
1010113, 8i11714/2101012( 215
(Example) \—¢—J e e N A P
T50 Is designated as CharacterareaB
step FE32H \ A A 4
il (Data read)
Indicates that the set value of
T52 is 2002H (K8194).

Indicates that the set value of
T51 is 8174H (D186).

Indicates that the set value of
T50 is 3015H (K12309).
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(4) Sequence program batch write

In this section, examples are quoted to describe the control protocols for batch-
writing a sequence program or T/C set values using an XW, MW or SW
command.

[Control protocol] The control protocols for writing a sequence program (machine language) or
T/C set values are all shown in control format 1.
To access a sequence program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

POINTS I

(1) The main program and its T/C set values can be written by the use of an
XW or MW command.

(2) Subsequence program 1 and its T/C set values can be written by the use
of an XW or SW command. ,

(3) The subsequence programs for the A4UCPU (sub 2, sub 3, sub 4) and
their T/C set values can be written by the use of an XW command.

(4) An XW command can be used to write all sequence programs and T/C set
values.

(5) The number of steps must meet the following requirement:
¢ 1 < number of steps < 64

(6) It is impossible to designate a T/C set value and the main sequence
program together. Only either of them can be designated.
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XW (ACPU common command)

AITIUC24— AR

o3 e

SJ71C24 AISCPU | A2CCPU
RF]_C24-R2 Cc24

(a) Writing data to a sequence program using an XW command

(Writing conditions)

1) The message wait time is 0 ms.
2) Data is to be written to four steps, step 100 to step 103, in subsequence
program 3 of PC CPU No. 01 on the MELSECNET system.

Number of steps to which
data is to be written

Number of characters = Number of steps x 4

(A step (16 bits) uses four characters. Four
digits (hexadecimal) represent a step.)

T
| Selection

rrrrrerrnrrrriotrid
equence program

1 1
E| St | PC |Com-| M Head st Number of s Sum
(Data name) || k| Ko |mand| waittme| Now | (4charactars ot chedk :
Q (hexadecimal)) | (2¢h oode .
{hexadecimal)) *St. No. = Station number
Computer HiLiH L HIL [ Ht L RN e | L
(Example) oitfFiFlxiwl o lois]oloisia| o i 4 |1ioisioj2i0isi7|sioitio4iai7ialo i7
sou stafase] seulsal] 50 oo don | oo f oo ) onlsa | 3 | o4 {8l 3016 f s0ufand o0utan d arefote 90 31 00 a0 st onit 58] sm | sn
3 T T
< —> Al st | Pe
(Data name) Character area C Cl No. | No.
. ¥ A A J K
Computer link module (The range of the steps HILIHIL
(Example) to which data is to be (Data to be written) ~ |, (%11 1FiF
Sequence program written is designated.)
" \ J
sel.echz;: N‘_"o oH Step 100 is ex- Indicates that 1060H is to be written to step 100 (0064H).
e Sub 1 . 01H pressed as 0064H Indicates that 2037H is to be written to step 101 (O065H).
. Szb 2 : 02H in hexadecimal. Indicates that 8010H is to be written to step 102 (0066H).
e Sub3 . 03H Indicates that 4A72H is to be written to step 103 (0C067H).

(b) Writing data to a sequence program using an MW or SW command

(Writing conditions)

1) The message wait time is 0 ms.
2) Data is to be written to four steps, step 500 to step 503, in subsequence
program 1 of PC CPU No. 01 on the MELSECNET system.

SW (ACPU common command) gu\:,nh?:;, zf;;eiz s Number of characters = Number of
For main sequence be written steps x 4 characters
program : MW (ACPU (A step (16 bits) uses four characters
common command) Four digits (hexademmal) represent a step.)
£ SIL FlC ¢ M IHead[ lspl N llﬂof T T 11 [S]ﬂu;j T T 1T T 71T Sun
om- | Message E lum Nco program
(Data name) N[ No. | No. [mand| waitiime m:adearl)s steps chack
Q ocimal)) | (2 charact code .
(fmdedm:;) *St. No. = Station number
Computer HIL[HIL| 1 [ H L [ [ [ [
(Example) oiofoiilsiwl o Jol1iFi4l 0 i 4 |1:01515/40:F1AJ21A10/5[7)0iA18]4
50u] 501500 ot S0) 5% 3% | S0} ) 46 ] 8% | 30 | 34 | Sy S0l 350 35 St 30 e} 4] 3] 41e] 30 35 %) 804 41} 38 34, |
) T ]
< > A PC
(Data name) Character area C C| No. | No.
\ A J K
Computer link module (The range of the steps mrm
(Example) to which data is to be {Data to be written) - & i ; g. i;

written is designated.

\ J
Step 500 is ex-
pressed as 01F4H
in hexadecimal.

Indicates that 1055H is to be written to step 500 (01F4H).
Indicates that 40FAH is to be written to step 501 (01F5H).
Indicates that 2A05H is to be written to step 502 (01F6H).
Indicates that 70A8H is to be written to step 503 (01F7H).
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(c) Writing T/C set values using an XW command

{Writing conditions)

1) The message wait time is 0 ms.

2) The T/C set values of four timers, T50 to T53, for the main sequence
program are to be written to PC CPU No. 01 on the MELSECNET

system.
Number of characters = Number of steps x
XW (ACPU common command) Number of T/C set values 4 characters
to be written (A step (16 bits) uses four characters. Four
l digits (hexadecimal) represent a step.)
€] st | P [com.| Message|sdection|  Headstp' | Mombarct | ' ' | ' samencoprogam ' | | | | sum
(Data name) H] Mo. | No. mand waitime| _ No. Ucwatas | s (T1C st vauag) chok
’ d (I(lexadedmal)) *St. No. = Station number
Computer HiL{HeLf 1 HilL Vo H ! L Vb tr e e e
(Example) orofoitixiw| o fofofFiEf3i2| o | 4 ojoitiA(8loloi4f8ioiti0(7iFIFIFIC ] 4
olonjonlonjonlomisn] s [ jon [ em)asismion| an | s |sogonsnenfom) oo jon g sufon o sn s on) e an) e g ) se —
< > Al st {pPC
(Data name) Character area C C| No. | No.
) A A A J K
Computer link module (The range of the set HIL[HIL
{(Example) value to be written is (Data to be written) | |° i ojo i !
Sequence program ¢— ‘deS|gnated.) J '
se'e‘;;';" No. " TS0 is designated  The set value of T50 is 001AH (K26).
b as step FE32H. The set value of T51 is 8004H (D2).
: S:b 2 :82H The set value of T52 is 8010H (D8).
« Sub 3 - 03H The set value of T53 is 7FFFH (K32767).
(d) Writing T/C set values using an MW or SW command
(Writing conditions)
1) The message wait time is 0 ms.
2) The T/C set values of four timers, T100 to T103, for the main sequence
program are to be written to the PC CPU (self station) loaded with a
computer link module.
MW (ACPU common command) :leutn\;;feo:ozg Number of characters = Number of
For subsequence pro- written steps x 4
gram 1:SW (ACPU (A step (16 bits) uses four characters.
common command) Four digits (hexadeclmal) represent a step.)
T | T T T ] T 17T 17 17T P T T 1T T T T T T1TT1T1
E| St | PC |Com-| Message|  Headst Number of Sequence Sum
(Data name) | gl i | K | mand| watime| (¢ dtaracte%s us;‘epso (TCsatualtng m
Q (hexaded -
) (l(madecimd)) *St. No. = Station number
comPUter HI L | I t i i H !t L [ [ [ [ H! L
(Example) Oio|FIFIMiW o |FiElI814]| 0 | 4 [ai0iolt s:o:o:zloisiolzslsizle 511
shlooanld|Dfsn] o0 | as ] e ol om | 30 | oe [ oadanon!ond e ) ontan s o0 s snd sad sad sl slen] ss | au | |
< > Al st |PC
(Data name) Character area C C| No. | No.
i L A J K
Computer link module (The range of the set B Ly
(Example) values to be written is {Data to be written) N 30‘» E 3_ ‘ii:

designated.)
\ J
T100 is designated

as step FE64H.

The set value of T100 is 4001H (K16385).
The set value of T101 is 8002H (D1).

The set value of T102 is 0502H (K1282).
The set value of T103 is 832E (D407).
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5.12.5 Microcomputer program read/write

In this section, an example is quoted to describe the control protocol for reading or
writing microcomputer programs for the PC CPU.

(1) Commands and addresses

Commands and program addresses to read and write microcomputer programs
are explained below:

(a)} ACPU common commands

Command Number of PC CPU State
Points . :
A During RUN Reference
Item Sym- ASCH Description Processed | purin
g . : . Section
bol Code per Com- STOP Write Write
munication Enabled | Disabled
Main UR | 55H, 52H Reads microcomputer main
Batch programs.
read Reads microcomouter 128 bytes (0] (0] (o] 5.12.5(2)
sub | VR | 56H,52H P :
subprograms.
Main | UW | 55H, 57H Writes microcomputer main
Batch programs.
- write Writes microcomputer 128 bytes o o* X 5.12.5(3)
Sub VW | 56H, 57H subprograms.
Note : O............. Executable
), G Not executable

* Writing during a program run may be executed if all the following
conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M or A73.

2) The program is not currently running program (indicates a subprogram
called by the main program, if the main program is being run).

3) The PC CPU special relay is in the following state:
a) M3050 (signal flow conversion contact) ......... OFF (A3CPU only)

b) M8051 (CHG instruction disable) ................... ON

POINT |

When the PC CPU is an AnA or AnUCPU, the SFC program is read or written
by the main microcomputer read/write function. (It cannot be written while the
PC CPU is running.)

The SFC program must be read or written within the microcomputer program
capacity and address ranges specified in (1) (b).

The microcomputer program capacity is the one set in making the memory
capacity setting for the GPP function or on the SFC area capacity setting
screen, an MELSAP-II function.
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(b) Microcomputer program address
Microcomputer addresses are designated in the protocol as follows:

1) The range of addresses that can be set for each PC CPU is shown in
the table on the next page.

Microcomputer Program Microcomputer Program

CPU Model Capacity Addresses

A1SCPU(S1)
A1SJCPU
A1SHCPU

A1SJHCPU Max. 14K bytes ' 0000H to 37FEH
AOJ2HCPU
A2CCPU
A2CJCPU

A1CPU
AINCPU

A2SCPU(S1)
A2ASCPU(S1)
A2SHCPU(S1)

A2CPU(S1) Max. 26k bytes 0000H to 67FEH
A2NCPU(S1)
A2ACPU(S1)
A2UCPU(S1)

A3CPU
A3NCPU
A3HCPU
A3MCPU Main and sub
A3ACPU Max. 58k bytes
A3UCPU
A4UCPU
A73CPU

Max. 10k bytes 0000H to 27FEH

0000H to E7FEH

2) Addresses are set by converting 4-digit hexadecimals into ASCII.
3) Acharacter area error 06H occurs if the following condition is not met:

Head address + (number of bytes) — 1 < microcomputer program
capacity.
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(2) Microcomputer program batch read

In this section, an example is quoted to describe the control protocol for batch-
reading data from a microcomputer program using a UR or VR command.

[Control protocol] The protocol shown below is in control format 1.
To access a microcomputer program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data (six bytes) is to be read from six addresses, 03E8H to 03EDH, in the
microcomputer program for the main sequence program of the PC CPU
(selfs tation) loaded with a computer link module.

UR (ACPU common command)

For subsequence Number of bytes to be read
program : VR (ACPU (Designate the number of bytes *St. No. = Station number
common command) regarding an address as a byte.) ]
1 i T . 1} I 1 1
(Data name) Hoad device Numberof | Sum | Number of characters = Number of bytes x 2 |A| St
4 choractees bies | sk | an address uses two characters. Two digits || ' | ™
) u o) (hexadecimal) t an address.) o
ocim exadecimal) represent an address.
Computer Lo WL KL HIL|HIL
(Example) 0i31E18] 01 & |0:9 010{FIF
S0l ) S bt 3 ) gh | 3] o 060 30 {30] 460 | 460
< > s[s]rc]| " Mhaoompitorprogam = |E| sum
(Data name) Character area A T] No. | No ; m';"
’ (The range of the addresses
Computer link module from which data is to be wicfwed oo o] e
i i 010|FiF|3i4{11Al7iB[BIFf 112|518 |91 9
(Example) read is designated.) [ z«-Eso. l&id& 331 34 31..im Zhila Aaim. s|.isa. 35.53&. 03] 3 i 3
CharacterareaB
\ -

Indicates that:

the data at address 03E8H is 34H;

the data at address 03E9H is 1AH;

the data at address 03EAH is 7BH;

the data at address 03EBH is BFH;

the data at address O3ECH is 12H; and
the data at address 03EDH is 58H.

A

(Data to be read)

POINT |

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
» Head address + number of bytes - 1 < microcomputer program capacity
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(3) Microcomputer program batch write

In this section, an example is quoted to describe the control protocol for batch-
reading data from a microcomputer program using a UW or VW command.

[Control protocol] The protocol shown below is in control format 1.
To access a microcomputer program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data (six bytes) is to be read from six addresses, 1388H to 138DH, in the
microcomputer program for the main sequence program of the PC CPU (self
station) loaded with a computer link module.1. (The range of the addresses
to which data is to be written is designated.)

UW (ACPU common command)
For main sequence program : VW (ACPU common command)

Number of bytes to be written
(Designate the number of bytes regarding an address as a byte.)

Number of characters = Number of bytes x 2
(An address uses two characters. Two digits
(hexadecimal) represent an address.)

T I T LI T 1T T T T T1TT

T
Microcomputer program Sum

T T T J
E| St. | PC [Com-{Message] Hoad device Number of
(Dataname) |\l \o | No {mand| wattme| (4 characters bytes chock
Q (hoxadecimal)) | (2 charact code .
(hexadecimal)) *St. No. = Station number
compumr HiL|HIL [} [} 1 ] H | L I 1 [} [} [} | Ht L
(Example) 0lo|FiFjuiw] o |1i3i8is| o 1 6 |1:i2|aiB|51F|7iC|4i3[9iA|B I E
o N A X I N A B S e o B e B
< > Al st | re
(Data name) Character area C c| No. | No.
. A —d K
Computer link module (The range of the ad- wilwie
dresses from which 0:0(FIF
Example
( ple) data is to be written is o8]0 o] s
designated.)
Indicates that: (Data to be written)
12H is to be written to address 1388H;
ABH is to be written to address 1389H;

5FH is to be written to address 138AH; ——
7CH is to be written to address 138BH;

43H is to be written to address 138CH; and

9AH is to be written to address 138DH.

POINT l

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
o Head address + number of bytes - 1 < microcomputer program capacity
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5.12.6 Comment memory read/write

In this section, examples are quoted to describe the control protocols for reading
and writing comment data from or to the PC CPU.

(1) Commands and addresses

Commands and comment data addresses to read and write comment data are
explained below.

(a)} ACPU common commands

Command Number of PC CPU State
e Points During RUN Reference
ltem Sym- ASCI Description Processed During Section
bol Code per Com- STOP Write Write
munication Enabled | Disabled
Batch read KR | 4BH,s2H | Reads from comment 128 bytes o) o o 5.12.6(2)
memory.
Batch write KW | 4BH, 571 | \Writes tocomment 128 bytes o o | x 5.12.6(3)
memory. -
Note : O.......... Executable
), SO Not executable

(b) Comment memory addresses

The area to store comment data is managed using relative addresses from
the head address 00H.

For example, for 2k bytes of parameter comments, the range in which the
addresses may be specified for the head address is 00H to 7FFH.

1) Comment memory capacity is 64k bytes

The comment data address range is determined by the parameter
setting.

2) Comment memory addresses are set by converting 4-digit hexadeci-
mals into ASCII. (0000 to FFFF)

3) Acharacter area error 06H occurs if the following condition is not met:

Head address + designated number of bytes < comment memory
capacity.

POINT I

It is not possible to designate a particular device or device number when
reading or writing comment data.

Always read or write all data from address OH.
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(2) Comment memory batch read

In this section, an example is quoted to describe the control protocol for batch-
reading comment data from comment memory using a KR command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this
section. '

(Reading conditions)

1) The message wait time is 0 ms.

2) Comment data (six bytes) is to be read from six addresses, 07D0H to
07D5H, in the comment memory in the PC CPU (self station) loaded with a
computer link module.

KR (ACPU common command) *St. No. = Station number
Number of bytes to be read (Designate the number
l_ of bytes regarding an address as a byte.) - )
(Data name) |E st | re [com Mes'sage Viead dovico Numberof | Som Number of characters = Number of al s | re
N| No. [ No. |mand|waitime| (4 characters bytes chock bytes x 2 €| No. | No.
Q ( N Bhara ) code (A byte (two characters) represents K
Computer wmilwd Vo RN data at an address.) i
(Example) 010|FiFIKR] o0 fos7:iDi0) 0 & [FiA 010]FiF
300} 30| 460} d6u] B ]3| 300 0] S| M1 | 9 ) 3 | 4] 4 e
T | T T TT 7T T T TTT1 1
Data name) +—p Sf St | PC Data in comment memory E| Sum
( : Character area A Ti No.| Ne ; (:::
c link modu (The range of the addresses
omputer link module from which dataistoberead | {uiifuref + |1 | 1| 1|1 ] HIL
i 3 0i0{FiIF[112]AB|413|EiF{1:C|5:17 A7
(Example) Is designated.) N A e A e A O A e
Character area B
Indicates that: . -
the data at address 07DOH is 12H; P

the data at address 07D1H is ABH;
the data at address 07D2H is 43H; (Data to be read)
the data at address 07D3H is EFH;

the data at address 07D4H is 1CH; and

the data at address 07D5H is 57H.

POINT I

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128 '

» (Head address) + [(number of bytes) — 1] < comment memory capacity
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(3) Comment memory batch write

In this section, an example is used to describe the control protocol for batch-
writing data to comment memory using a KW command.

[Control protocol] The protocol shown below is in control format 1.
To access comment memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data (four bytes) is to be written to four addresses, 0BB8H to 0BBBH, in the
comment memory in the PC CPU (self station) loaded with a computer link
module.

KW (ACPU common command)

Number of bytes to be written :
(Designate the number of bytes regarding an address as a byte.)

Number of characters = Number of bytes x 2
(A byte uses two characters. Two digits (hexa-
decimal) represent one-word data.)

T T T T T 1 - r1rrri j
E| St | PC |Com-|Message] Head device Number of Data for designated Sum
(Dataname) |\t -t o Land | waitime| (4 chractere bytes nomber ofbytes | check
Q (hexadecimal)) (2 characters {number of bytes code
c N (hexadecimal)) X 2 charact
omputer HwitlHie! o o H t L 1 | 1 1 |HYL
(Example) ololFiF{kiwl o loiBiBis]| o | 4 |sis|oia[Bis[1i2|ciD *St. No. = Station number
safon|sdefmlol o ja el el PN O e e e s
. 1 1
< > Al st | PC
(Data name) Character area C C| No. | No.
\ A J K
Computer link module (The range of the ‘ {Data to e
addresses to which be written) 0i0|FIF
Example - . Vol acd
( pie) data is to be written O] By P oy
is designated.)

Indicates that:

5§6H is to be written to address O0BB8H;
9AH is to be written to address OBB9H;
B5H is to be written to address OBBAH; and
12H is to be written to address OBBBH.

POINT I

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
o (Head address) + [(number of bytes) — 1] £ comment memory capacity

5-111



5. COMMUNICATIONS WITH A COMPUTER

IN THE DEDICATED PROTOCOL

5.12.7 Extension comment memory read/write

In this section, examples are quoted to describe the control protocols for reading
and writing data (extension comment 1) to and from the extension comment memory
in the PC CPU.

(1) Commands and addresses

The following are the comments to be used to read and write extension
comment data, and the extension comment data addresses.

(a) AnA/AnUCPU common commands

Command Number of PC CPU State
- Points During RUN Reference

ltem Sym- ASCH Description Processed During - - Section

bol Code per Com- STOP Write Write

munication Enabled | Disabled
Reads from the extension

Batch read DR 44H, 52H comment memory. 128 bytes (o} (o) (o) 5.12.7(2)

. Writes to the extension ’
Batch write DW 44H, 57H | comment memory. - - - 128 bytes (o] (o] X 5.12.7(3)

Note : O............ Executable

) GO Not executable

(b) Extension comment‘memory addresses

The ’extenSidr) ‘comment data storage area is managed in relative
addresses with the head address 00H.

For example, t'h.e' raﬁgé"‘that can be set to the head address for an
extension comment memory of 3k bytes is 00H to BFFH.

1) The maximum extension comment memory area is 63k bytes.

The address range for the extension comment data is determined in
accordance with the paraemter set capacity.

2) Designation of the extension comment memory address is made by
converting 5-digit hexadecimal into ASCII code (00000 to OFBFF).

3) Acharacter error “06H” occurs if the extension comment memory
capacity is not equal to or greater than [head address + (set number of
bytes — 1)].

POINT I

Reading or writing extension comment data by designating specific devices or
device numbers is not possible.
Always read or write extension comment data beginning with address OH.
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(2) Extension comment memory batch read

In this section, an example is quoted to describe the control protocol for batch-
reading extension comment data from extension comment memory using a DR
command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in

Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) Extension comment data (six bytes) is to be read from six addresses, 03D8H to

03DDH, in the extension comment memory in PC CPU No. 1 on the
MELSECNET system.

DR (AnA/ACPU common command) _ *St. No. = Station number

Number of bytes to be read (Designate the number
l_- of bytes regarding an address as a byte.)

(Data name) |E 8t | Pc [com-| Message| Foaddevics | Numberof | sum Number of characters = Number of al st
N| No. | No. [mand|waittime| (5characters bytes check bytes x 2 C{ No. | No.
a (hexaderimal) (ﬁw""mﬁ) oode (A byte (two characters) represents K
Computer bl o T N data at an address.) HIL|HIL
(Example) oioloi1|DIR] o |oloisipis| o | & |FicC 0i0f0i1
o5 oo (0 fs0) stalas Jsa]  sn  Jsofsalssiemism] s 1 s | ) 06n 0 130 30 1 310
. T 1T T 771
A p O Y YRR RAn s
(Da ) Character area A ; No. | No. comment memory ; ?o?ek
c link | (The range of the ad-
omputer link module dresses from which data s N R N R R T
, i i iq- oiofoitj1i2faiBl4islEIF|1icisi7| [7 iC
(Example) l:atloedb? read is desig o so.e 30 m.im. 31-‘: 3 41-!43. 40330 | 4501 e 31-54& s&isn oaf o7 EAa.
Indicates that: Character area B
the data at address 03D8H is 12H; b 4
the data at address 03D9H is ABH; P
the data at address 03DAH is 43H; -
(Data to be read)

the data at address 03DBH is EFH;
the data at address 03DCH is 1CH; and
the data at address 03DDH is 57H.

POINT I

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
¢ (Head address) + [(number of bytes) — 1] < extension coment memory

capacity
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(3) Extension comment memory batch write

In this section, an example is quoted to describe the control protocol for batch-
writing extension comment data to extension comment memory using a DW
command.

[Control protocol] The protocol shown below is in control format 1.

To access extension comment memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Extension comment data (four bytes) is to be written to four addresses, 0BB8H
to 0BBBH, in the extension comment memory in PC CPU No. 1 on the
MELSECNET system.

DW (AnA/ACPU common command)
Number of bytes to be written
(Designate the number of bytes regarding an address as a byte.)

Number of characters = Number of bytes x 2
(A byte uses two characters. Two digits
(hexadecimal) represent one-word data.)

I'T 1 1 T F T T TT P T
- | Message| Head device Number of Data for designated Sum
(Data name) waitime| (5characters |  bytes mombe of bytes check
(hoxadecimal)) | (2 eharactejs (number of bytes code
(rexadedima) 2 cheract
Computer R HoooL ! R PiHIL
(Example) :» ;:0:3:9:8 0 1 4 15:6/91A1B151112)Cy B *St. No. = Station number
O 306y 4 4% g 3| SO | 34 [ 353630 ef o, Bulst) ] 4 ) 4A : :
< > Al st | PC
(Data name) Character area C G| No.| No
; \ A J
Computer link module (The range of the (Data to . m
addresses to which be written) oiofoit
Example - - 30 a0t st
( ple) data is to be written 2] 80y 300 By
is designated. "
gnated.) Indicates that:

56H is to be written to address 0BB8H;
9AH is to be written to address OBB9H;
B5H is to be written to address OBBAH; and
12H is to be written to address OBBBH.

| POINT |

To set the number of bytes, the following conditions must be met:
* 1 < number of bytes < 128

» (Head address) + [(number of bytes) — 1] < extension comment memory
capacity
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5.13 Giobal Function

The global function is used to switch the Xn2 input signal at each computer link
module in all stations connected to the computer by the multidrop link (refer to
Section 3.9).

This function is used for emergency instructions simultaneous start, etc., to the PC
CPU.

In this section, examples are quoted to describe the control protocols when the
global function is used.

5.13.1 Commands and control

(1) ACPU common commands

Command PC CPU State
. During RUN Reference
Item Sym- ASCII Description During 2 Section
bol Code sTop | Write Write
Enabled | Disabled
Turns ON/OFF Xn2 of the computer link module
Gilobal GW 47H, 57H loaded in each PC CPU system. (o] (e] (o] 5.13.2
Note : O........... Executable

(2) Control

This function switches the Xn2 input signal at each computer link module in all
stations linked to the computer.

(a) The "n" in Xn2 is the number determined by the I/O signal at the computer
link module loaded in the PC CPU.
(Example: When the /O signal at the computer link module is between 90H
and AFH, Xn2 is X92.)

{b) Designate "FF" or a number between "00" and "1F" for the station number
for the control protocol.

1) To turn on the Xn2 at all computer link modules connected to the
computer, designate "FF".

Computer

l When “FF" is designated
[ 00y | o1

]03) ... Station No.

: Station to be
controlled

2) To turn on the Xn2 at a computer link module connected to the
computer, designate the station number of the computer link module

("00“ to ll1 Fll).
Computer
When “01" is designated
] 00) | IED) (02) 1(03) ..... Station No.
] : Stationtobe
cu || o . CPU CPU ] controlled

(¢) The computer link modules do not respond to any instruction sent by this
function from the computer.

(d) When the power supply to the PC CPU is turned off or when resetting or
mode switching is made, the Xn2 will be turned off.
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5.13.2 Control protocols for the global function

In this section, examples are quoted to describe the control protocols for turning on
or off the Xn2 at the computer link module from the computer using a GW

command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3 or 5.4.5 as well as by reference to the protocol in this section.

(1) To turn on the input signal at a station

(Input signal turning on conditions)

1) The message wait time is 0 ms.

2) The input signal (Xn2) at the PC CPU loaded with a computer link module
(station No. 01) is to be turned on.

Designate the computer link module with station No. 01.
GW (ACPU common command)

I T T
E| St | PC [Com-{Message| Facter Sum
(Data name) N| No. | No. jmand | wait ime No. check

Q (1 character) | code
Computer T

01|F,F
(Example) ot ete

s O

*St. No. = Station number

57a S S

1 HI
Ggiwl o 1 E |
1 - |

«—>
Computer link module Character area C

|——> Data value 1 (31H) turns on the Xn2.

Data value 0 (30H) turns off the Xn2.

(2) To turn on the input signal at all multidrop-linked stations

(Input signal turning on conditions)

1) The message wait time is 0 ms.

2) The input signal (Xn2) at all multidrop-linked PC CPUs loaded with a
computer link module is to be turned on.

Designate all computer link modules.
GW (ACPU common command)

T
E| St | PC (Com- | Message| Facter
(Data name) | ¢t v | wo |mand |wattme|  No

8¢

Computer

HiL|WiL
] ]
(Example) | f&iz_ ZE‘Z 8w *St. No. = Station number

F—==x
g~

g
«°
®

Computer link module Character area C

‘—> Data value 1 (31H) turns on the Xn2.

Data value 0 (30H) turns off the Xn2.
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5.14 On-Demand Function

The on-demand function is used when the PC CPU has data to transmit to the
computer. In this case, the PC CPU specifies the buffer memory area in which the
data to be transmitted is stored and then starts transmission.

During data transmission between the computer and PC CPU using dedicated
protocols 1 to 4, communications is normally initiated by the computer.

If the PC CPU has emergency data to fransmit to the computer, the on-demand
function is used.

Computer link module

Address Buffer memory Dedicated
PC CPU :r-'l(:truction — 109H Head address protocols
(Sequence | —————» |_1°AH L Datalength | |_ 1tod4 | Computer
program) ) I 7
l—> to

POINT I

This on-demand function is available when the computer-to-PC-CPU ratio is
1:1.

Computer

RS-232C/RS-422

Com-
PC puter
CPU link
module

Do not use the on-demand function when the system configuration is not 1:1.
If it is used when the ratio between the computer and the PC CPU, which are
multidrop-linked with each other, is 1:n, 2:n or m:n, communications data in
control formats 1 to 4 or data sent on demand is destroyed, or data cannot be
sent normally.
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5.14.1 On-demand handshake /O signal and buffer memory

(1) On-demand handshake I/O signal

The on-demand I/O handshake signal turns ON when the PC CPU transmits a
data send request to the computer to start transmission, and turns OFF when
transmission of the data specified by the computer link module is completed. It
acts as an interlock to prevent on-demand requests from being made
simultaneously.

Handshake Signal Description Signal Turned ON/OFF by

During execution of on-demand function
Xn3 ON : transmission underway Computer link module
OFF : transmission completed

(2) Buffer memory used by the on-demand function

Address Name Description
Area to specify head The head address of the data stored in the buffer memory to
109H address in on-demand be transmitted by the on-demand function is specified by the
buffer memory TO instruction of the Sequence program.

The length of the data to be transmitted by the on-demand

10AH ;::*atf speciy data function is specified by the PC CPU TO instruction of the
g sequence program.
The computer link module writes a "1" to this address if a
On-demand error storage transm!ss!on error occurs during on-demand data
10CH transmission.
area
0 : Noerror
1 : Error
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5.14.2

On-demand data
transmission

Set transmission data
word or byte units

Write the data to be transferred
to the user memory area.

Reset the on-demand errors

Start on-demand

Transmission error check

Error ——I I

No error

[ Transmission completed q

s )

On-demand data receive

Determine if the received data
was received due to on-de-
mand function or command
execution.

Data procesasing

Receive completed ]

On-demand function execution procedure

(1) PC CPU execution procedure

(2) Computer execution procedure

5-119

MELSEC-A

Check (and if necessary change) the contents of
buffer memory address 103H. Refer to Examples
and 2 in Section 5.14.3 for transmission data for-
mats when word or byte units are selected.

Write to buffer memory address OH to FFH or 120H
to DFFH (*1)

The special use areas, address 100H to address
1FFH, in the buffer memory are unusable.

Clear the on-demand buffer memory address 10CH. .
(Start is disabled if the contents of this address are "1".)

The function starts by writing the data storage
head address to buffer memory address 109H and
the send data length to address 10AH (the Xn3 is
turned on).

As soon as the Xn3 is turned off, data transmission
is terminated.

If "1" is written to buffer memory address 10CH, an
error occurs and the data is not transmitted

*1

When executing data communications simultaneously

using the following functions, be careful that the area

does not overlap with those for the functions:

+» Reading or writing data from or to buffer memory
using a dedicated protocol (Refer to Section 5.9.)

« Data communications in the no-protocol and bidi-
rectional modes (Refer to Sections 6 and 7.)

The computer link module appends "FE" as the PC
CPU number.

Process data as on-demand data only if the PC CPU
number of the received data is FE.
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(3) On-demand request processing timing chart

(a) Full-duplex communications

Computer is transmitting data

E
Computer  |n On-demand data

B / @

Computer link module

xO>

On-demand function executing
Xn3

TO instruction to buffer memory
PCCPU < addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns ON immediately
and , the on-demand data is transmitted when the on-demand request
is made.

2) Transmission of response data (beginning with STX) to the command
data (beginning with ENQ) is suspended until the completion of on-
demand data transmission.

Computer is receiving data

@

On-demand data

/

xXO>»

: E
Computer g

Computer link module S
T
X

On-demand function executing

¥
n3 4 (2) I
TO instruction to buffer memory 1
PC CPU < addresses 109H and 10AH S

1) The on-demand function executing signal (Xn3) turns ON immediately
when the on-demand request is made.

2) Transmission of the on-demand data is suspended until the completion
of the response data (beginning with STX) to the command data
(beginning with ENQ).

3) Transmission of the response data (beginning with ACK) from the
computer in response to the response data (beginning with STX) from
the computer link module is possible while the on-demand data is
received.
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(b) Half-duplex communications ..............ccoceevvrennene Refer to Section 10.

Computer is transmitting data

xX0>

E
Computer g (2) On-demand data

/@

Computer link module

X—H®n

On-demand function executing
Xn3

TO instruction to buffer memory
PCCPU < addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns on immediately when
the on-demand request is made.

2) Transmission of on-demand data is suspended until the completion of
command data receive (beginning with ENQ) from the computer.

3) Transmission of response data (beginning with STX) to the command data
(beginning with ENQ) is suspended until the completion of on-demand data
transmission.

Computer is receiving data

3

E A
Computer g On-demand data E
Computer link module ?
X
On-demand function executing / )
Xn3 4 (2 y
PC CPU TO instruction to buffer memory M
addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns ON immediately
when the on-demand request is made.

2) Transmission of the on-demand data is suspended unil the completion of
the response data (beginning with STX) to the command data (beginning
with ENQ).

3) Transmission of the response data (beginning with ACK) from the computer
in response to the response data (beginning with STX) from the computer
link module should be made after the completion of on-demand data
receive. ’
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5.143 Control protocols for the on-demand function

In this section, examples are quoted to describe the control protocols for sending
data from the PC CPU to the computer using a dedicated protocol.

[Control prdtocol] The protocols shown below are in control format 1. _
To access buffer memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocols in this section.

(1) When "units of words" is set at computer link module buffer memory address
103H "area to specify word or byte units in no-protocol mode"

(Transmission conditions) ‘
1) Data written at computer link module buffer memory addresses 120H and
121H is to be sent.
2) The /O addresses in the computer link module are COH to DFH.

The computer link module
Computer adds these elements. * St. No. ... Station number loaded
with computer link module
PC No. ... "FE" (fixed)

4 —> 4>
E SIL P’C o S' d dat ' E S'

end data um

(Data name) N{ No. | No T| check

Q X| code

Computer link module I ERRRERE Hot
010 |FIE[1:121314[5:6.17:18] [9 1 2

(Example) o8] 00u {304 48] 450 { 31} 321 350 300 ] 55 96} 9] 58] 05| oo | 2

Character area B

~—
L

XCc3 il______
Buffer memory
PC CPU TO processing
103H 0 .
7 "1" is written in case of
2) - T~ transmission error.
On-demand H s 9~
- ead address
command ——»| D2 | 120H | ofsend data 109H 120H
1) storage area
Data lonath 10AH 2
ata leng
D3 2 (2 words) — e
* 1) and 2) indicate the parts corre- [~
sponding to the sequence program 10CH 01 — P
shown later. ~ —~_
120H 1234H _| The data is sent in sequence
121H 5678H from 103H in units of four bits.

POINTS

(1) When the data is sent in control format 2, the block number is 00H.

(2) Number of sent data characters = data length x 4 characters
(One-word data uses four characters. Four digits (hexadecimal) represent
one-word data.)
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(2) When "units of bytes" is set at computer link module buffer memory address
103H "area to specify word or byte units in no-protocol mode”

(Transmission conditions)

1) Data written to computer link module buffer memory addresses 120H and
121H is to be sent.

2) The I/O addresses in the computer link module are COH to DFH.

The computer link module
Computer adds these elements. * St. No. ... Station number loaded
with computer link module
PC No. ... "FE" (fixed)

+—=p «—=—>

el s [pc| " " Senddata ' | || su

. end daia um

(Data name) N| No. | No T| check

Q X| code

Computer link module witlwil oo Vo Hil
0i0)FiE[3i1411(2|718i518 912

(Examp|e) ao.:sa. 45.:45. 33-:54&"31 :sa.. 37:33..:9&:95. 0G| 88 : 32

];

02
\ Character area B
e —— ot ’ .
"
XC3 i \ ‘L___
PC CPU ——< TO processing /

Buffer memory

103H o1 4w i e
'y 1" is written in case of
2) — — transmission error.
On-demand Head address =
command ——»] D2 | 120H | of send data 109H 120H
1) storagearea | 5 10AH 4
Data length
D3 4 (4 words) i —
* 1) and 2) indicate the parts corre-
sponding to the sequence program 10CH 01 N
shown later. ~ —~L_
120H 1234H _| The lower eight bits of data
121H 5678H :{gehstiri‘tts first, then the upper

POINTS

(1) When the data is sent in control format 2, the block number is 00H.

(2) Number of sent data characters = data length x 2 characters
(One-byte data uses two characters. Two digits (hexadecimal) represent
one-byte data.)

(8) When the value of data length is odd, the lower byte of data (bit 0 to bit 7)
at the last designated address in the buffer memory is sent.
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(3) Example of sequence program for the on-demand function

Shown below is an example of sequence program for data transmission
described in (1) and (2) on the previous pages using the on-demand function.

Xc7 PH H K K "Units of bytes" should be set for data transmis-
f [To oococ 0103 1 1H sion. :
No setting is necessary when sending data in units
of words.
X000 X0C7 PH H H K
— I {To oooc 0102 00FF 1 1 Request to turn off the error indicator LED
{PLS M0OH  The start-up command is converted to PLS.
Mo XoC3 H
H— MoV 1234 DO
H
- [mov 5678 D114 | The data to be sent is set.
H H K
+ [To oooc 0120 DO 2 1
H
L [MOV 0120 D2 ' .
K 1) The head address of the send data storage
| [Mov 4 D3 H area and the data length are designated.
When the data is to be sent in units of words,
set as follows:
K
—{mov2 bp3}—
H H K K
L {To oooc 0toc 0t H  The on-demand error is reset.
. - {The on-demand function does not start to operate
- {RST Y0204 \yhen *1* is set at address 10CH.)
L [RST Y021
ro HOoH K
- ; » {To oooc 0109 D2t  2) The on-demand error starts to operate.
Xo0C3 . ‘
H| {PLF M1 H  Send completed flag
M1 X0C7 H H K
ml it {FROM 000C 0109 DZH
1
K The data sent is read from the storage area to
L = 0 D47 FSET Y020 - 9
‘ 4 L H check whether it has been normally sent.
L = D47 [SET Y021 H

'0" : The data is normally
Address 10CH -—[ sent.
"1" : The data is not sent due

to a transmission error.

POINTS |

(1) Buffer memory addresses 100H to 11FH are specific use areas.
Do not use them as send data storage areas.
When reading or writing data from or to buffer memory using a dedicated
protocol or when sending or receiving data in the no-protocol or
bidirectional mode, the area for send data storage must not overlap with
the areas for these operations.
(2) Designate the data length within the following address ranges:
¢ When buffer memory addresses OH to FFH are used
Head address + designated data length - 1 < FFH
o When buffer memory addresses 120H to DFFH are used
Head address + designated data length - 1 < DFFH
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5.15 Switching between the Data Link System and the Network System to Access Another Station
(for AnUCPU) ’ _
To establish a computer link between the computer and PC CPUs, which are not
connected to the computer, in the following system configuration, the network must
be registered beforehand, as described in this section.
(1) The PC CPU loaded with a computer link module is an AnUCPU.
(2) The PC CPUs of the stations to be accessed by the computer are connected
through the MELSECNET (ll), MELSECNET/B or MELSECNET/10.
(Example) MELSECNET (11)-MELSECNET/10 composite system
1Mp1 1Ns2
l L ** « MELSECNET/10 {network No. 1)
1Mp1 .......... Control station (AnU)
MELSECNET/10 INs2........... Normal station (AnU)
{network No. 1) INs3........... Normal station (AnU)
[ 1Ns4........... Normal station (AnU) —
¢ MELSECNET/10 (network No. 2)
INs3 2Ns1| 1Ns4 2NSt........... Normal station (AnU) — Same PC CPU
| 2Ns2.......... Normal station (AnU)
: 2Mp3........... Control station (AnU)
MELSECNET/10
C {network No. 2) > * MELSECNET (Ih

Master station (AnU)
... Local station (AnA)
Local station (AnN)

1 J“

2Mp3 2Ns2 Computer

* :Station loaded with a computer link module
** :PC CPU to be accessed by the computer

This section describes the following processing operations necessary for computer-
linking the computer and the PC CPUs in the above system configuration:

o Network registration
o Network reading
* Routing parameters reading

When the PC CPU loaded (or to be loaded) with a computer link module is not an AnUCPU, the
above-mentioned processing operations need not be executed on the computer. Skip this
section.
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5.15.1 Procedure for accessing another station

This section describes the procedure for making access from the computer to the
PC CPU of another station when the PC CPU loaded with a computer link module is
an AnUCPU.

Before turning on the computer link module, write parameters for the MELSECNET
(Il), MELSECNET/B and MELSECNET/10 to the PC CPUs concerned by the use of
the GPP function of the MELSEC-A series.

For the parameters which should be written, refer to the Reference Manual for the
data link system or network system adopted.*1

Access procedure ]

Turn on the computer link module.

............. Refer to Section 4.

%

Register the network. *2

............. Refer to Section 5.15.3.
Designate the PC CPU loaded with
a computer link module connected
to the computer (PC No.: FFH) to
send a ZE command.

Register the data link system or network system
which includes the PC CPU to be accessed.

N

AccessthePCCPU. | Refer to Section 5.7 through 5.14.

Read or write data from or to the PC CPU desig-
nated.

Continue communications Currently registered data link system/

with the PC CPU on the data network system
link system or network system
registered?
MELSECNET/10 I’;"i'ji‘;xﬂ"a data

network system

(MELSECNET (11)-MELSECNET/10 composite system)

MELSECNET (ll) data link system

*1 Before registering the network, the following among the network
parameters must be set with the PC CPU of the self station and of the relay
stations:

o Number of modules set (All AnUCPUs must be set.)
» Routing parameters (They must be set with the self station and all relay
stations.)

*2 Only one network can be registered.

The following table shows the system codes and the network
numbers which must be designated with regard to the left sys-
tem in registering the network:

C

2Mp3

1Mp1 1
l_Mvp__' L[“ls_z_' No PC CPU to be System Code to | Network No. to
‘ Accessed be Designated be Designated
MELSECNET/10 ) S oru 9 9
network No. 1 on
( ) 1 MELSECNET/10 01H 01H
MELSEC- (network No. 1)
I 1Ns3 US1 | 1Ns4 I M l NET (Il) PG CPU O
n
MELSECNET/10 2 MELSE:()“ETMO O1H 02H
{network No. 2) (network No. 2)
PC CPU on
3 02H O0H
| 2N82 ’ I COmputerI MELSECNET (il)
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POINT |

Before accessing another station, register the network with the self station.

If an attempt to access another station is made without registering the
network, the following problems may occur:

(Example: MELSECNET/10-MELSECNET (1) composite system

Access from an unregistered
station (connected to the
computer) to another station
(PC No. 02)

"1

"module number
available or access to
another station" written to
the PC CPU of the
self station?

NO

2

Is there an
MELSECNET (ll)
. link module on the base
Access to the stationcon- ! unit of the self
cerned on the data link system station?
or network system which i
includes the available module ;
for the access !
(In case of available module
2Nst) :
v v
The computer accesses] The computer accesses PC No. error ]
station 2Ns2. station L2. (error code : “10H")

( MELSECNET/10 > °
(network No. 1)
[1Ns3J lZNs1l1Ns4[ M| "/'r\IJEll:—TSI(En()>

MELSECNET/10
(network No. 2)

m ‘Computer,

*1: Set the "module number available for access to another station" in setting
the number of modules by the use of the GPP function for the
MELSECNET/10.

Refer to the GPP Function Operating Manual for the MELSECNET/10.

*2: When two MELSECNET (ll) or MELSECNET/B link module are used, the
computer accesses only the tier with the module loaded in the lower-
numbered slot.
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5.15.2 Commands and their functions
(1) AnUCPU dedicated commands
Command Number of PC CPU State
Points
item Sym- | ASCH Description Processed | pyring During RUN F;e:ce:i:f‘e
bol | Code perCom- | gTOP Write Write
munication Enabled | Disabled
Network S5AH Registers the name and network number
regist- ZE 45H, of the system in which the station to be 5.15.3
ration accessed is included.
Reads the data on the network registered
. with the self station, an error code with
geam'k ZR :‘g‘: the PC CPU or MELSECNET/10 or the o o o 5.15.4
9 name and network number of the system
to be accessed.
Routing Reads the data on the network registered
para- T 5AH, | with the self station or the routing 5.155
meters 54H parameters set with the station to be . T
reading accessed.

Note : O......... Executable
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5.15.3 Network registration
In this section, examples are quoted to describe the control protocols for registering

a network using a ZE command.

[Control protocols] The protocols shown below are in control format 1.
To access the system in control format 2, 3 or 4, use the protocol described in

Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocols in this section.

(1) When registering the MELSECNET/10 (network No. 1)

(Network registration conditions)

1) The message wait time is 0 ms.
2) Register the MELSECNET/10 (network No. 1) in the left system.

ZE (AnUCPU dedicated command)

{ .

(Data name) E Slt. PlC Colm- Messagel Systefil code Netm:lk No. | Sum
N| No. | No. |mand|waittimef (2 characters | (2 characters | check
Q (hexadecimal)) { (hexadecimal))| code
Computer HIL ! Ho L[ WL [wi
(Example) 0L 1[FIF|ZIE] 0 o 11 | o 11 |71E
o5 o0 s1d s e sag 5] s s 1 oo | e | s |l
< > A éL PIC
(Data name) Character area C €| No. | No
. \
Computer link module g1y : MELSECNET/10 4— Wil
Examol 02H : MELSECNET (Il) 0l 1|FIF
(Example) MELSECNET/B oo} o}
I S ' I 01H to FFH : MELSECNET/10
ystem example 00H : MELSECNET (Il), MELSECNET/B

MELSECNET/10
(network No. 1)

(2) When registering the MELSECNET (Ii)

(AJ71UC24
station No. 1)

(Network registration conditions)

fempae] 1) The message wait time is 0 ms.
2) Register the MELSECNET (Il} in the left system.

ZE (AnUCPU dedicated command)

T 1 ] T T
(Data name) E| St. | PC |Com-|Message| System code | NetworkNo. | Sum
N| No. | No. [mand|waittime| (2 characters | (2 characters | check
Q ({hexadecimal)} | (hexadecimal))| code
Computer HIL[HIL| | HlLH 1L |HIL
(Example) 0i1|FiF|ZIE 0.2 |0 0 |7IE
05.] 80 30 46u) 6] 501 45| 30, P o | s |l e
< N NSRS
{Data name) Character area C S| No. | Mo
i \ J
Computer link module 443 - MELSECNET/10 4—— il
02H : MELSECNET (ll) 0/ 1{F F
08| 30u] 31 460 | 464

(Example) MELSECNET/B

O1H to FFH : MELSECNET/10
00H :MELSECNET (Il), MELSECNET/B

POINT |

(1) Since a network can be registered only with the self station, designate
FFH for the PC No.
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5.15.4 Network reading

The network reading function is used to help the computer check the following
information:

(1} Error code

When the computer sends a command shown in Section 5.7 or the following
sections, the computer link module returns an NAK message. When 40H or
41H is returned as an error code, the computer further identifies the error code.

(2) System code and network number

The computer checks the data on the currently registered network shown in
Section 5.15.3.

(3) Data link module/Network module data

The computer checks the information about the data link module (MELSECNET
(i), MELSECNET/B) or network module (MELSECNET/10) installed on the
base unit of the PC CPU loaded with a computer link module.

In this section, an example is quoted to describe the control protocol for reading a
network using a ZR command.

POINTS I

(1) Only the stations on the network number to be registered or already
registered with the self station are accessible.

(2) The information returned from the computer link module includes the data
on the station (connected station) loaded with a computer link module
connected to the computer and its station number, and the data on the
station (accessed station) designated as the PC No.

Station about Which
Information is Returned
information Name Description
Connected | Accessed

Station Station

Information indicating the hexadecimal, ASCIl code of an error
existing in the MELSECNET/10 or the station (self station) loaded
with a computer link module.
(1) 1338H (4920) or higher error code:

Indicates an error in the MELSECNET/10.
Error code o - Refer to the MELSECNET/10 Network System R

Manual.
(2) 1337H (4919) or lower error code:

Indicates an error in the PC CPU.

Refer to the User's Manual for the PC CPU concerned.

System code [e) —
Network No. . o] —

Data link module/Network module
data

Information about the currently registered network.

(1) System code - ° 1g the data link module (MELSECNET (I,
@ Network No. _ ) MELSECNET/B) or network module (MELSECNET/0).

Information indicating the hexadecimal, ASCH station number code
— o} of the PC CPU concerned on the data link system or network
system.
Information indicating the hexadecimal, ASCIl code of the group
{4) Group No - o number set with the PC CPU concerned on the network system .

’ The code is "00" when no group number is set with the PC CPU
concerned or when the PC CPU concerned is a data link module.

For the group number, refer to the MELSECNET/10 Network System
Reference Manual.

(3) Data link systenv
Network system station No.
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[Control protocols] The protocol shown below is in control format 1.
To access the station concerned in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in

this section.

(Network information reading conditions)

1) The message wait time is 0 ms.

2) The information about the network registered with the PC CPU (station
1Ns3/M) on the MELSECNET/10 (network No. 1) is to be read through the PC
CPU (station 1Mp2) loaded with a computer link module (station No. 02} in the
following system.

| System example

Network registered
(The MELSECNET/10 (01H)
(network No. 1) is registered.)

| v {Connected station) 1

In the system example, the station number of the computer
.I!me———b_-()omputer N L )
link module loaded in the station (1Mp2) connected to the

Station No. 2 N
MELSECNET/10 computer is "2".
(network No. 1) When network No. 1 is registered with station 1Mp2, the

stations on the network are accessible.

(Accessed
station)

*St. No. = Station number

The number of data link module/network
module data equals the number of installed

ZR (AnUCPU dedicated command) data link module/network module returned
just before the data. A module uses eight
E| &t | PC [com] Mee | Sum characters. E| | rc
(Data name) [N] No. | No. imand sage | check r \ T| No.| No.
Q wait | code Data on first  Data on sec- K
Computer HIL [HIL| 1 ime Hil unit (1Ns3) ond unit (M) HiL|HIL
(Example) | 1921031 28] & Al M
T T 11 T T T T T T T 17T I 7T 17T T
s| St [ Pc| Erorcode |System| Net- | Numberofin- | Datahinkmodule/ | Datalinkmodulel |E| S
(Data name) T| No.| No.| (4cheracters | code | work | stalled datalink | Networklink module | Networklink module | T| check
Computer link module X (hexadecimal)) No. moduleﬁneltwork . data . data X| code
v S P PP R ::m:ue: o(")1 o(zi 0(5:4)3 ;4)0 o()zo(’a:) o(?)o o“)o A
(Example) Character area A M&!E soo,:?a., s&i?wigou,: . 3.»}91,. g»::; PO 0 et oo e ettt LA misi.
Is not set. < >
Character area B
\ A A A ‘ v
Information about MELSECNET/10 or PC CPU 4-——| Information about accessed station
of connected station (1) System code
0000H - No error 01H : MELSECNET/10
1338H or higher : Error in MELSECNET/10 ) MELSECNET/B !
Information about network registered with con- ¢——————— (2) Network No.
; 9 00H - MELSECNET (I,
nected station
00H : No network registered . Othgr than OOH : Set network No.
o1H - MELSECNET/10 (3) Data link system/r\.leMo_rk system station No.
02H : MELSECNET (il), MELSECNET/B OOH to 40H : Station No. on data link
Network No. system or network system
00H : No network No. registered, : concerned
MELSECNET (Il), MELSECNET/B @ G&tll_lp No. * No group No. set
Other than 00H : Registered network No. : - SCL,
9 MELSECNET (1),
MELSECNET/B
47 Other than O0H : Set group No.

Information about
accessed station
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5.15.5 Routing parameters reading

The routing parameters reading function is used to help the computer check the
routing parameters set with the designated PC CPU.

In this section, an example is quoted to describe the control protocol for reading
routing parameters using a ZT command.

POlNTSI

(1) Only the stations on the network number to be registered or already
registered with the self station are accessible.

(2) When routing parameters are not set with the accessed station, the
computer returns an NAK message and "32" as an error code.

(8) The information returned from the computer link module includes the data
on the station (connected station) loaded with a computer link module
connected to the computer and its station number, and the
data on the station (accessed station) designated as the PC No.

Station about Which
Information is Returned
Information Name Description
Connected | Accessed
Station Station
System code 0 — Information about the currently registered
Network No. o] — network.
Number of installed Information indicating the hexadecimal, ASCHi
data link module/ — 0 code of the number of installed data link
network module module or network module.
Number of set routing _ o Information indicating the hexadecimal, ASCIl
parameters code of the number of set routing parameters.
Routing parameter . o Information |nd|ca_tmg the hexadecimal, ASCI|
code of a set routing parameter.

For routing parameters, refer to the MELSECNET/10 Network System
Reference Manual.
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The protocol shown below is in control format 1.
To access the station concerned in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in

this section.

[Control protocol]

(Routing parameters reading conditions)

1) The message wait time is 0 ms.

2) Routing parameters (two parameters) set with the PC CPU (station 1Ns2, self
station) loaded with a computer link module (station No. 01) in the following
system are to be read.

[ System example |

* Network registered
{The MELSECNET/0 (01H)
{network No. 1) is registered.)

o Routing parameters
{Routing parameters necessary for
access to the stations on network

No. 3 are set.)

*1
In the system, the station number of the computer link
module loaded with the station (station 1Ns2) connected

{Connected station)

»*

[1Mp1 | [[INS2 Jeer | Computer to the computer is "1".
MELSECNET” P When network No. 1 is registered with station 1Ns2, the
stations on the network are accessible.
[1Ns3 ] [1Ns4 T 2Mp1 | [2Ns2 ]
MELSECNET/10
(network No. 2)
E= E=8
*St. No. = Station number
The number of routing parameter
. data equals the number of set
ZT (AnUCPU dedicated command) routing parameters returned just
before the data.
el st | Pc lcom Mes- | Som A parameter uses six characters. [] ¢ ] po
(Data name) | N No. | No. |mand sage | check r N T{ No.| No.
Q :;v; code First Second K
Computer HIL[HIL] 1 Hil setting setting HiL [HiL
(Example) | JOit FIF|ZT) o |CiB MM
T T T T T R T T 1 T LA SR AL 1
(Data name) Character area €4— S| St | PC System| Net- | Number ofin- | Number of set Routing Routing  [E| Sum
Ais not set T| No.| No.| code | work | stalled data link routing parameter parameter | T check
c ter link dul ) X No. unit/network parameters X| code
ompuier fink module mLfmiln e (wo | WM w0 (D@ B0 @ &,
(Example) Oi1IFIFfo i1 o1 | 0 | 1 0 2 j0j2/0/1(0,4[0;3/0{1/0;4| |C 4
e EN e 3 320 | 304 324 30481a[35 364304105201 51 30434 | 08] 48 | 34

>

Character area B
A

r

J

v

Information about network registered with con- 4——'

nected station

System code

00H : No network registered

01H : MELSECNET/10

02H : MELSECNET (Il), MELSECNET/B

Network No.

00H : No network No. registered,
MELSECNET (11), MELSECNET/B

Other than OOH : Registered network No.

Information about accessed station ¢————
(connected station in the above figure)
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Information about accessed station
(connected station in the above figure)
{1) : Destination network No.

(2) : Relay network No.
(3) : Relay network station No.

* Meanings of settings in the above figure

First Setting
Network No. 2 is

Second Setting
Network No. 3 is

station No.4 stationNo.4
(1Ns4/2Mp1) on {1Ns4/2Mp1) on
network No. 1. network No. 1.
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5.16 Loopback Test

The loopback test function is used to check whether the computer and the computer
link module communicate normally with each other. In this section, an example is
quoted to describe the control protocol for using the function.

(1) ACPU common command and its functions

The following table shows the TT command to be used to conduct a loopback
test, and its function.

Command PC CPU State
Number of Points During RUN
item Description Processed per During 9
Symbol | ASCH Code Communication | gTop | Write Write
Enabled | Disabled
Loopback Echoes back the characters to the
test h 54H, 54H computer as they are received 254 characters ° © o
Note : O......... Executable
(2) Loopback test control protocol
[Control protocol] The protocol shown below is in control format 1.

To access the station concerned in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Loopback test conditions)
1) The message wait time is 0 ms.
2) Five characters "ABCDE" are to be sent and received as loopback data.

2 characters (hexadecimal) : Designate the number of loopback data
characters to be sent right after this.
Designate the data using characters "0" to

TT (ACPU common command) "9" and "A" to "F* (uppercase).

1 T 71 171 T
(Data name) E| St | PC |Com-|Message| Charac | Data(dataof | Sum
N| No. | No. fmand|waittime| -ter designated | check
Q length d;arat‘:'t‘er code 2 characters
eng hexadecimal
Computer HiL [HiL| o Hitf v o0 | HIL ¢ )
(Exampie) o0 {FIF[TiT] o |ois |aiBiciDiE| 718
05| 30t 30 46|46 satsta] 300 | o § 35 fand daud asdanstasif 7 | 380
) U I LI L T
4 S| St | PC | Charac Data El Sum
(Data name) Character area A T| No. [ No.| -ter | (samedataas|T| check
X length in character | X| code
Computer link module area A)
H}LH:L H!L R H!L
00 FF[ 015 |AiB:CiDIE A3
(Example) 0] 30 30461 48] 304 § 350 [etud 42l 45make a5 03] At} 33

The same data
-—p

Character area B

i

| POINTS |

(1) To designate the character length, the following condition must be met:
» 1 < character length < 254
(2) Designate "FF" for the PC No.
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6. COMMUNICATIONS WITH EXTERNAL DEVICES IN THE NO-PROTOCOL MODE

This section describes how to link the PC CPU with an external device (computers,
printers, etc.) in the no-protocol mode.

Read this section when using the RS-422 or RS-232C interface in the no-protocol
mode by 1) setting the mode setting switch of the computer link module in a
position of "1" to "9", or 2) switching the mode to 1to 9.

If these are used with the dedicated protocols and in the bidirectional mode, it is
not necessary to read this section. ‘

6.1 Data Flow in the No-Protocol Mode

The diagrams below are schematic representations of data communications
between the PC CPU and the external device.

The computer link module transmits the data designated by the PC CPU to the
external device in the same code.

The computer link module transmits the data received from an external device to the
PC CPU also in the same code.

Thus, binary data (numeric data) can be received and sent in the no-protocol mode.

(1) When the PC CPU transmits data to the external device.

~ PC CPU Computer link module
Sequence " Buffer memory
program No-protocol mode External device
buffer memory
send area
(1) write E“l Data L‘: >
(To instruction)
(2) Send request (OO‘WF’H_)I_: __________ @ D
signal ON b B T ata
(Yin1)0) (4) Send ted !
complete: H
signal ON _E (OOH to FFH)
(Xn0)
(2) When the PC CPU reads data received from an external device.
Computer link module
Sequence Buffer memory .
program No-protocol mode External device
{2) Read buffer memory )
request receive area
signal ON ! Data
Fee— e ———— T -
g (Xn1) (OOH to FFH)
' I -
(3) Read Data 7
(FROM instruclion)<: I I
(4) Read complete
signal ON (0OH to FFH)
{(Yine)1)
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6.2 Programming Hints

The following are hints concerning writing a program for linking a computer with an
external device.

POINTI

Functions in the no-protocol mode cannot be used in combination with
functions in the bidirectional mode described in Section 7.

Select either mode by setting the mode setting switch of the computer link
module (refer to Section 4.2.1) and set the buffer memory specific use area to
the bidirectional mode designation area (refer to Sections 3.10 and 7.2.6).
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6.2.1 Receiving data from external device

This section describes the information about the procedure to operate the PC CPU
to read data received from an external device.

) g Received data length
PC CPU Computer link module @ |storagearea
Sequence Buffer memory % Receive data
program No-protocol mode | J g |storege grea External device
buffer memory .~ o
(2) Read reseive area 1
request < 3 Data
_________ _ signal ON ] L_~_J—’
i 1) {00H to FFH)
! I .
(3) Read <z Data —
(FROM instruction)
(4) Read complete | (00H to FFH)
signal ON
(Yinen)1)

(1) How to use the receive area

The receive area is provided in the buffer memory for storing data received from
an external device and the length of the received data before the PC CPU reads
the received data from this receive area.

The buffer memory addresses 80H to FFH are allocated as the receive area by
default.

The receive area can be changed according to the purpose of data
transmission, the specifications of the external device, and the received data
length.

(Refer to 6.2.4(2)(d) for how to change the received data area.)

™ The unit of received data length (word/byte)
Buffer memory Tttt is determined by the value set to the
Addresses Received data length : L word/byte designation area (address 103H).
(defaul)} & | storage area The length of received data is written to this
8OH| & | ], o area upon reception of the receive
81H| & completed code or upon reception of the set
1o g Received data storage _ length of data.
cjaea | F--=---q Received data is stored from the lowest
FFH address until the receive completed code is
| received or the set length of data is received.

POINTI

The amount of data sent from an external device to the computer link module
in a single transmission operation should be kept below the size of the
received data storage area.

(Received data storage area) >= (amount of data sent from an external
device)

Change the receive area if it is necessary to send a greater amount of data
than can be stored in the received data storage area.

For this purpose, the addresses and the size of the receive area can be
changed.
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(2) How to read received data

There are two methods available to enable the sequence program to read data
received by the computer link module from an external device.
The user can choose either method.

In either method, the data received from an external device is read from the
received data storage area.

Example: To read received data ABCDEFG123. (The receive area in the
example is default.)

Buffer memory

80H sor10 | ...l Received data length storage area
N e ® AT N The unit (word/byte) of received data length
Head address 81H &H . 41H depends of the setting with the word/byte
""" (7 IR (~ designation area.
. N T N 7. R N
From an m4 83H (3] (B TN, Received data storage area
external | ___.46H _ . 45H | r Received data are stored in the ascending
device 84H 3(112{ , 4((% order of addresses from (L) to (H).
""" () - '
Nl I RO~ WO
86H
I T my

The computer link module turns ON the received data read request signal (Xn1)
to be sent to the sequence program when it receives 1) the receive completed
data length set by the user or 2) the receive completed code.

(a) Reading received data upon reception of receive completed code (Data
receive in variable iength) '

The computer link module makes a request to read the received data to the
sequence program when it receives the receive completed code, set by the
user to buffer memory address 100H.

Upon receiving the read request made by the computer link module, the
sequence program reads the data received from an external device up to
the receive completed code.

The receive completed code may be changed to any value which makes
one word (one byte) in the range of 00H to FFH according to the
specifications of the external device.

For the procedure to change the receive completed code, refer to Section

6.2.4 (2)(a).
PC CPU Computer link module
( Buffer memory (no-protocol data receive area)
1) n OS area .
(Received data)
2 7 — 4—— Data1 ————
Sequence \ g-—mr—-c—r ! — 4— Data 2
program ] D E— <«——Data 3
N ! 2 ,
3\ — <4— Datan-1
— 44— Datan —————
‘——l (Completed code)
<—L_ Data (n+1) ———
0 Data (n+2)

(1):  Setting received data length
(2): Received data read request

*1
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Upon reception of the value set in the receive completed code designation area,
the computer link module makes a read request to the PC CPU as follows.
(In the explanation below, the CR code is 0DH and the LF code 0AH.)

1) If the receive completed code is not changed (default: OAODH).

a) When data is received within 60 ms after reception of CR.
o The received data up to CR is stored in the receive area of the buffer
memory and the read request signal is sent to the PC CPU.

» The data received from this point on is stored in the OS area until it is
read in the subsequent reading operations.

b) When data other than LF is received within 60 ms after reception of CR.
¢ The received data up to CR is stored in the receive area of the buffer
memory and the read request signal is sent to the PC CPU.

¢ The data received after CR is stored in the OS area to be read in the
following read operation.

¢) When LF is received within 60 ms after reception of CR.
¢ The received data up to LF(CR+LF) is stored in the receive area of the
buffer memory and the read request signal is sent to the PC CPU.

¢ The data that will be (or has been) received after LF is stored in the
OS area to be read in the subsequent reading operations.

d) When LF is received before CR.
¢ The received data up to LF is stored in the receive area of the buffer
memory and the read request signal is sent to the PC CPU.

¢ The data received after LF is stored in the OS area to be read in the
subsequent reading operations.

2) If the default receive completed code is changed to 00[][]H.

a) When a user designated receive completed code is received.

» The received data up to the user designated read completed code is
stored in the receive area of the buffer memory and the read request
signal is sent to the PC CPU.

» The data that will be (or has been) received after the read completed
code is stored in the OS area to be read in the subsequent reading
operations.

3} If the read completed code is not set (FFFFH is set).

This enables only the read of received data by fixed data length.
See (b) of this section for details.
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POINT I

With the computer link modules with the software versions or later indicated in
the table, it is possible to allow the read request signal to be turned ON only
when CR and LF are received if the no-protocol receive completed codes are
set as follows.

Applicable | o .\ ., | A1SJ71UC24- | A1SJ71C24- | AISCPUC24- | A2CCPUC24
Module R2/PRF/R4 R2/PRF/R4 R2 /-PRF
Version M R M A K

(No-protocol completed code designation area)
Buffer memory address b15 to b0 Default value

100H ODOAH(CR, LF)

A

« Write 8000H to designate CR and LF as

the completed codes.

* Set a desired value when
starting up the computer link
module.

« To designate a code making one character (one
byte) as the completed code, write the
designated code in the lower byte and O0H in the
higher byte (00[ ][ JH).

« If using no completed code, write FFFFH.

Upon reception of the code set in the receive completed code designation
area, the computer link module makes the read request to the PC CPU as
follows.
1) In the default setting of ODOAH.
¢ Refer to 1) a) to d) in the previous page.
2) When 8000H is set.
 Only when CF and LF are sequentially received, the received data up to
LF is stored in the receive area of the buffer memory and the read
request signal is sent to the PC CPU.
(No limit is set on the interval between the reception of CR and LF)
¢ The data received after LF is stored in the OS area to be read in the
subsequently reading operations.
3) If the default receive completed code is changed to 00[ ][ ]H.
¢ Refer to 2) in the previous page.
4) When FFFFH is set.
Only data reading by the set data length is enabled.
See (b) for details.
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(b) Reading data by the set data length (data receive in fixed data length)

The computer link module makes a read request to the sequence program
when it receives data which is equal to the number of data length set by the
user to the buffer memory (address 108H) from the external device.
The sequence program can read the set length of data received from the
external device when it has received the read request from the computer
link module.
Default setting for the set data length is 127 words, but this value may be
changed to any value not exceeding the size of the received data storage
area.
(For the procedure to change the data length setting, refer to Section 6.2.4
(2)(b) and (e).)

PC CPU Computer link module

Buffer memory (no-protocol data receive area)

1 BT OS area (Received data)
@ / 4— Data| —
_________ 44— Data 2

<4—— Data3 —

Sequence <
program

<4—
44—
<4—
|
—
44—

— Daté n-1
4— Datan

<_‘| {Completed data length)
Data (n+1) ———
1 Data (n+2) :

(1): Setting rgéeived data length |
(2): Received data read request I

"1

*1  The OS area, as shown in the above diagram, is a memory provided in the
computer link module for storing data received after the receive complete
code or the set length of data is received.

The computer link module models covered by this manual are provided
with OS areas with various capacities as indicated below.
The user cannot read or write these OS areas.

AJTAIUC24 . oo 279 bytes
A1SJ71C24-R2, A1SJ71C24-PRF ... . .. 304 byte

AISI71C24-R4 . ..., 304 bytes
A1SJ71UC24-R2/PRF/R4 . ........... 304 bytes
A2CCPUC24, A2CCPUC24-PRF ... . . .. 279 bytes

After the sequence program has been read the received data in response
to the current read request, both the received data in the OS area and the
data to be received subsequently is transferred to the data receive area in
the buffer memory.

When the size of the vacant area in the OS area, where received data is
stored, becomes smaller than 10 bytes, the following control operations are
executed according to preset transmission control specifications. (For
details, refer to Section 9. The RS signal is not turned OFF.)

e If the DTR control is enabled, the computer link module interrupts
ongoing data communications with an external device by turning OFF the
DTR signal.

« If the DC1/DC3 send control is enabled, the computer link module
interrupts ongoing data communications with an external device by
sending the DC3 code.

6-7
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When there is no vacant area left in the OS area, so that no more received
data can be stored, 2-SI0/4-SIO LEDs turn ON. From this point on, all the
data subsequently received is abandoned until vacancy is made in the OS
area.

POINT |

When the receive completed code and the receive completed data length are
set to the specific use area in the buffer memory, they are both effective.

In this case, if it receives the receive completed code before the data length to
complete receive, the computer link module outputs the read request to the
sequence program (Xn1 is ON).

(1) If the received data length exceeds the capacity of the received data storage area, the data
is processed as described below. ’

(a) When the receive completed code is used:
If the computer link module receives data that exceeds the received data storage area,
it turns ON the received data read request signal Xn1 when data equivalent to the
received data storage area has been received.
Reading the remaining data is enabled at the time the sequence program turns the
receive data read completed signal Y(n+1)1 ON.
These steps are repeated until the receive completed code is received.
Set the receive area size so that "receive-completion data length” is less than "no-
protocol mode receive buffer memory size".

Example: To receive 150 words of data while receive area is set at 80H to FFH (default).

r— Read completed code

23

127 words
words .

External device

Received data read request
Xn1

" Received data read completed

Y(n+1)1
Sequence program FROM instruction FROM instruction

(Reads 127 words of data) (Reads 23 words of data)
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(b) When receive completion data length is used:
If the receive completion data length is set greater than the received data storage area,
the no-protocol receive buffer memory size (default: 128 words) which is set at buffer
memory address 107H is taken as the receive completion data length.
Set the receive area size so that "receive completion data length” is less than "no-
protocol mode receive buffer memory size®.

Example: To receive 150 words of data while receive area is set at 80H to FFH (default
setting).

Data transmitted for the first time Data transmitted for the second time Data transmitted for the third time

External 127words | wesis 104words | ya5, siwords [, 59

device

Received data read
request Xn1

Received data read
completed Y(n+1)1

Sequence program FROM instruction FROM instruction - FROM instruction

(Reads 127 words of data (Read 23 words of the first
of the first transmission) transmission,and 104 words of
data of the second fransmission)

(2) Note that if the CD signal is turned OFF or the mode is switched during data
communications with an external device the received data may be cleared as described
below.

() If the CD signal is turned OFF:

* While data communication with an external device through the RS-232C line with the
CD terminal check enabled and with no read request is being made to the PC CPU,
received data is cleared if the CD signal is turned OFF for 4 ms or longer on the
external device . (The receive area is not cleared.)

« If the CD signal goes OFF when a read request is being made to the PC CPU, the
computer link module continues to process the read request to the PC CPU.
The received data the PC CPU is request to read is not cleared.

« To resume data send from an external device, turn ON the CD signal.
(b) When the mode is switched:

o If the mode of the module is forcibly switched as described in Section 12, the
computer link module goes into the initialized state as immediately after power
application, thus clearing the data. (The receive area is initialized.)

¢ To continue data communication, it is necessary to carry out initial settings of the

specific use area in the buffer memory.

¢ Do not resume data communication from an external device until after the ready
signal (Xn7) is turned ON and initial settings are completed to the specific use area

in the buffer memory.

(With some computer link systems, it is first necessary for the PC CPU to send a
send resume enabled signal to an external device first before resuming data send
from the external device.)

MELSEC-A
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(3) Error detection (by reading the error LED display area or the buffer memory)

If the computer link module detects an error in the data received from an
external device in the no-protocol mode, the computer link module turns ON the
LEDs (2-C/N to 2-SIO or 4-C/N to 4-SIO) provided on its front panel and stores
the error information in the buffer memory address 101H.

Check the occurrence of a data receive error by the LEDs located on the front
side of the module on by reading the above-mentioned buffer memory by the
sequence program.

(a) Applicable LEDs on the front panel

LED
LED Layout LED .
(AJ71UC24) No. LED Name Meaning of LED Display LED ON LED OFF gtlzi:li:'s
. u . " Result of communications
(Fr sqmneten) (Fuapesil 16 | 2-C/N | C/N | between PC CPUand RS- | Refer to Section 4.3 (4). | Normal OFF
| NO | | NO. | 232C '
0 RUN GO J2¢n | 18 17 | 2-P/S | P/S | Parity error on RS-232C Parity error Normal OFF
1 280 | OO | 2P 17
2 2-RD { QO | 2-PRO 18
|Cr S i | &
5 | 240K 88 4ps 21 19 | 2-SI0 | SIO | SIO error on RS-232C Overrun, framing error Normal OFF
] 2-NAK| OO | 4-PRO 2 - :
7| 4Neu| OO {4sio 2 Result of communications
8| ek % b " 20 | 4-C/N | C/N | between PC CPU and RS- Refer to Section 4.3 (4). | Normal OFF
Bl o8s 22
88 (Un- 21 4-P/S | P/S | Parity error on RS-422 Parity error Normal OFF
(Un-
[ fused) | | OO = |
23 | 4-SIO | SIO | SIO error on RS-422 Overrun, framing error Normal OFF
When an LED turns ON, it stays ON even when the cause of the error is eliminated.
To turn OFF an LED, follow the procedure described in Section 8.1.

(b) Buffer memory (See Section 8.1 for details.)
b5 to b8 b7 b6 b5 b4 b3 b2 bl bo

101H | L 11 T[T 1 1|

* + 4 t + A onN(ED NG
b—————2.pss, P/S (LED No.17)

2-SI0, SIO (LED No.19)
4-C/N, C/N (LED No.20)

4-P/S, P/S (LED No.21)

4-S10, SIO (LED No.23)
1(ON): ON when an

error detected.
0 (OFF): OFF when no
error detected.

Connect signals such as the READY signal from an external device to the PC CPU as an input
signal and then run a time-out check on the ON/OFF intervals of the signal to determine the
status of the external device.

Extenal device READY signal I | | LI H

Occurrence of a time-out
The status of an external device may also be determined by running a time-out check on
intervals of data reception.
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Computer link module
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(4) Clearing received data

If an error occurs due to failure of an external device, for example, while
receiving data from an external device in the no-protocol mode, the data re-
ceived up to the error may be incorrect or interrupted.

To recover after an error has occurred it is possible to clear all received data
and initialize the buffer memory.

To clear all received data, write and read to the buffer memory as described
below.

When all received data is cleared, the computer link module nullifies the
received data, so that there is no received data left.

(The previous data in the receive area of the buffer memory remains un-
cleared.)

Do not resume data send from an external device until after buffer memory
address 10DH is changed to "0".

(With some computer link systems, it is first necessary for the PC CPU to send
a send resume enabled signal to an external device before resuming data send
from the external device.)

(How to clear received data)

~ (a) Write "1" to buffer memory address 10DH using the TO instruction of the

sequence program while the received data read request signal (Xn1), the
received data read completed signal (Y(n+1)1) and the send request signal
(Y(n+1)0) are OFF.

(b} Now the computer link module clears the received data.

(c) After clearing the received data, the computer link module clears the "1*
that was written to buffer memory address 10DH and write "0" in its place.
@

Received data
clearing processing

3 1)

Buffer memory o aw ) o

address 10DH 0 1 0

PC CPU TO instruction

Program rite "1" to buffer memory address10DH

(Program) w i )/ *1 To send the data, turn ON
(OFF — ON) the send
request signal again.

Clear

command Xni Ym0 Y11

l

| —F—F——F—{70p ] tn [wro0] k1 [ k1 |
t ¢

Wirite a program containing Xn1, Y(n+1)0 and Y(n+1)1 as an interlock for the TO instruction.
(Refer to APP-6.1.3 for example of program)

Do not issue a receive data clear request as described above while the send request
signal (Y(n+1)0) is ON and data is being sent from a computer link module to an
external device, otherwise the computer link module will stop sending the data and the
send completed signal (Xn0) will come ON.

6-11
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6.2.2 Sending data to external device

This section describes matters to be attended to for sending data to an external

device.
« | Send data length
PeorY g storage area
Sequence Buffer memory 2 send data storage .
program No-protocol mode /D o | area External device
buffer memory .~ 4
send area ]
(1) Write [ Data >
(TO instruction)

(00H to FFH) @ ]4'
(2) Send request |l eeeeees »f T_ﬁa_f_i>
signal ON (4) Send T
(Y(n+1)0) com-pleted

]
signloN | | |} (00H to FFH)
(Xno)

(1) Data send area

The data send area is the buffer memory area provided in the computer link
module where the PC CPU stores send data to be sent to the external device
and the length of the send data.

The buffer memory addresses OH to 7FH are allocated as the send area by
default.

The send area can be changed according to the purpose of data send, the
specifications of the external device, and the sent data length.

(See Section 6.2.4(2)(c) for how to change the received data area.)

The unit of send data length (word/byte) is
Buffer memory - determined by the value set to the word/byte
! designation area (address 103H).
Adg;:;ﬁts) Send data length | 9 ( )
oH | 8| stor-agearea . . .
§fF-———--————-——H | === Write the desired length of send data using
H ] the TO instruction.
to | & | Senddatastorage area
—————— Send data is stored sequentially, beginning
7FH with the lowest address.

POINT I

There is a limit of the amount of data that can be sent from the PC CPU to an
external device in a single transmission operation.

Such amount of data should be kept below the size of the send data storage
area.

(Send data storage area) >= (amount of data sent from the PC CPU to an
external device)

Change the receive area if it is necessary to send a greater amount of data
than can be stored in the send data storage area in a single transmission
operation.

For this purpose, the addresses and the size of the receive area can be
changed.
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(2) How to write send data

MELSEC-A

The send data length and send data are written to the send data area as shown

below.

(a) The length of send data to be written (or having been written) to the send
data storage area is written to the no-protocol send data Iength storage

area in either words or bytes.

(b) The data to be sent is written to the send data storage area.

Example: "ABCDEFG123" is sent.

Buffer memory

OH 50r10
e (o [TET )
F "ABCDEFG123" & "“Q('E!):I""“"“'_“ﬂ('gé_“"
otomal ¢————< W |9 B
device 4H ____é;é ___________ gﬁ““
- H ____gé_____'_ _____ ii(z.)ﬂ___d J
H ____3.(%_____'_ _____ ?(;é___ﬁ

When the send request signal (Y-10)

(The send area addresses are default.)

.(a.'). .. Send data length storage area
Be sure to write a correct send data
length value. The value to be written
depends on the setting to the word/byte
designation area (address 103H).
If the word unit is set, write “5”.
(b) If the byte unit is set, write "10".
..... Send data storage area
Store the send data sequentially,
beginning with (L) of the lowest
address.

is turned ON atter (a) and (b) above have

been executed, the computer link module transmits the set length of data from
the send data storage area from the from the lowest address.

(3) How to detect a send error

The only error detection the computer link module can carry out in the data
send to an external device in the no-protocol mode is whether a correct value is
written to the send data length storage area in the buffer memory.

If the set length of send data is incorrect, the computer link module stores the
error code at address 101H in the buffer memory.

To confirm occurrence of an error, check for the code at the buffer memory

address using the sequence program.

Execute other error detecting procedures at an external device.
+ Buffer memory (See Section 8.1 for details.)

b15 bi14 to

b0

1oH ]| |

Send data length error in the no-protocol mode

Determining the operating status of an external
Connect signals such as the READY signal

1(ON): Error has occurred ]
O(OFF): No error has occurred

device
from an external device to the PC CPU as the

input signal and then run a time-out check on the ON/OFF intervals of the signal to determine

the status of the external device.

External device READY signal I I J

LI 4

1
Occurrence of a time-out
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6.2.3 Handshake I/O Signals

Signals known as I/O handshake signals are required for no-protocol communi-
cations.

These signals (a) output data received from the sequence program to an external
device, or (b) detect signals from an external device to enable the sequence
program to read them.

Signal Timing
/Turned OFF by program
pccpy | Y10 (Send request) f
'L Turned OFF by computer
Exte!'nal Turned ON by program link module
device | xno (Send completed) 3 .
Turned ON by computer link module
Turned OFF by computer
External | Xn1 {Received data read request) f link module
de\ilce Turned ON by computer Turned OFF by program
link module :
PC CPU Yns1)1 (Receive data read completed) L
Turned ON by program

The number "n" appended to X and Y is determined according to the position where
the computer link module is loaded and the number of IO modules loaded to this
module.

The KO signals, other than those mentioned above, available in bidirectional mode are: Xn7
(computer link module READY signal) and XnD (computer link module watchdog timer error
signal).

Refer to Section 3.9 for the 1/0 signals used with the PC CPU.
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6.2.4 Reading and writing buffer memory
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A sequence program for reading/writing buffer memory is necessary to execute the
operations using the computer link moduie in the no-protocol mode.

(Refer to the buffer memory list in Section 3.10.)
Wirite a sequence program as required.

At a start-up of the computer link module, the default values are written to the

specific use area in the buffer memory.

Reading and Writing Operations that Need Sequence Programs

Reference Sections

m

To change the default value set to the buffer memory specific use area of the computer link
module

Sections 6.2.4(2) and (3)

2

To receive data from an external device

Sections 6.2.1 and 6.4

(3} | To transmit data to an external device Sections 6.2.2 and 6.5
(4) | To clear (nullify) all the data received up to the present from an external device Section 6.2.1(4)
To read the LED ON/OFF statuses of the computer link module or turn OFF LEDs during .
(5) - Section 8
computer linking.
(6) | To read the module/signal statuses during computer linking. Section 8
) To execute transmission control with an external device using the DC code. Section 9
@) To execute half-duplex communication on the RS-232C interface of the computer link Section 10

module

(1) Precautions on reading/writing the buffer memory specific use area

(a) The buffer memory is not backed up by a battery.

All data in buffer memory is reset to the default values when power is
turned ON, when the PC CPU is reset, or when the mode is switched.
Data changed from the default values must be written whenever any of

these events takes place.

(b) Only TO instruction can be used to write data to the specific use area
(100H to 11FH). Data written with any other instruction is invalid.
If data is written to the buffer memory using the command in a computer
program, the computer module will not operate correctly.

(c) If the following functions are used together, make sure to allocate the user
area in buffer memory so that the same area will not be used by different

functions.

If the same area is allocated to different functions, the data in this area is
rewritten and communication will not be correctly executed.

¢ No-protocol mode send
* No-protocol mode receive

o Buffer memory read/write (CR/CW commands) functions

¢ On-demand functions

The memory areas preceding and following the specific use area cannot be

allocated as a single area.

The areas OH to FFH and 120H to DFFH must be recognized as

independent areas.

Example) . ;: y

100H

Specific use
area

System area
11FH

120H
!

6-15

The no-protocol buffer
receive area cannot be
allocated in this manner.
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(2) Changing default values in the buffer memory specific use area

Write an applicable sequence. program to change a default value in the specific
use area in the buffer memory as follows.

(a) The no-protocol mode receive completed code designation area (address:
100H)

e By default the computer link module makes a read request to the PC
CPU if the variable length data received from an external device
contains either or both of the completed code CR and LF. (If both of the
CR and LF codes are to be received, the LF code must be received
within 60 ms from the reception of the RC code.)

¢ To change the completed codewrite a desired receive completion code
at the start of the computer link module or at the timing explained in item

(4).

SETTING METHOD |

b15 to b0
Buffer memory address 100H l (Default: ODOAH(CR, LF))

Y
[— To designate CR and LF as the completed codes.
Write 8000H.

» To designate any value making one word (one
byte) as the completed code (See POINT below)
Write the designated code in the lower

byte and 00H in the higher byte (00 J[ ]H). -
« If not using the completed code
Write FFFFH.

POINT. SI

(1) Refer to Section 6.2.1(2)(a) for the timing in which the computer link
module makes a read request to the PC CPU after receiving the value set
to the receive completed code designation area.

(2) When LF is received after CR with 8000H set as the completed code, the
computer link module makes a read request to the sequence program
(Xn1 is ON).

No limit is set on the interval between the reception of CR and LF.
It is possible to designate 8000H as the completed code with the com-
puter link modules with the indicated software versions or later in the

table.
A1SJ71 A1SJT1
Applicabl U A2CCPU A2CCPU
Module | AJ71UC24 o | o Coara 21 C24.PRF
Version M R M A K K
(3) The default completed code may be changed to any code making 1 byte
in the range of 00H to FFH.
(4) If no completed code is used, write FFFFH at buffer memory address
100H.

This makes only the setting of data length effective, thus enabling only the
read of received data by set data length.

(5) If the receive complete data length has also been set, a received data
request is output (Xn1 comes ON) as soon as the receive completed code
is received before receiving the data which is equal to the set complete
data length.
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(b) The no-protocol mode word/byte designation area (address: 103H)

¢ When the computer link module is started up, the default setting of the
length of the data which is sent and received between the PG CPU and
the computer link module is the word unit.

¢ To change the default setting to the byte unit, write "1" at address 103H
after the computer link module has started up.

e These units are also used as the unit of send data length in the on-
demand functions in the dedicated protocol.

SETTING METHOD |

b15 to b1 b0
Buffer memory address 103H T —| (Defauit: 0)

L —
Ignored 0: word unit
1: byte unit

(¢) The addresses for changing the buffer memory send area

The no-protocol send buffer memory area head address. designation
area (Address: 104H)

The no-protocol send buffer memory length designation area (Address:
105H)

o By default, buffer memory addresses of OH to 7FH (size: 80H) are
allocated to store send data from the PC CPU and also the length of the
data.

* To change the default send data length and buffer memory area to store
send data, write the head address of the new buffer memory area and
the new buffer memory size when the computer link module is started
up.

¢ Buffer memory areas OH to FFH or 120H to DFFH can be allocated to
the no-protocol mode send buffer memory (refer to (1)(c)).

l—————— Write the head address in hexadecimal

b15 to bo
z‘g:; 104H (Head address setting) (Default ;: OH)
address  105H (Buffer size setting) (Default : 80H)

SETTING METHOD

Write the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the specific use area and
should not be set.

(2) Buffer memory address 105H should include the storage area of the no-
protocol send data length.

(3) If any range except the user area is set, the computer link module will
execute operations with defaults.
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(d) The addresses for changing the buffer memory receive area

The no-protocol receive buffer memory area head address designation

area {(Address: 106H)
The no-protocol receive buffer memory length designation area (Add-

ress: 107H)
e By default, buffer memory addresses of 80H to FFH (size: 80H) are
allocated to store data that has been sent from an external device and is
to be received by the PC CPU and the length of such data.

¢ To change the default receive data length and buffer memory area to
store received data, write the head address of the new buffer memory
area and the new buffer memory size when the computer link module is
started up. -

« Buffer memory areas OH to FHH or 120H to DFFH can be allocated to
the no-protocol mode receive buffer memory. (Refer to (1)(c).)

SETTING METHOD |
l———_— Write the head address in hexadecimal
bi15 to b0
Buffer 106H (Head address setting) (Default : 80H)
memory ) )
address  107H (Buffer size setting) (Default : 80H)

Write the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the special application
area and should not be set.

(2) Buffer memory address 107H should include the storage area of the no-
protocol receive data length.

(3) If any range except the user area is set, the computer link module will
execute operations with defaults.

{e) The no-protocol receive completion data length designation area (Address:
108H)

« In the default setting of the set data length reception, the computer link
module makes a request to read data to the PC CPU when it has
received 127 words of data.

(The data unit of the receive completion data length is determined by the
value set at memory buffer address 103H.)

« To change the completion data length, write the desired receive
completion data length at the stant of the computer link module or at the
timing explained in item (4).
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SETTING METHOD |
b15 to b0
Buffer memory address 108H [ l (Detault: 127 words)
4
———— Write the length of received data.
POINTS

(1) Set the length of data to complete the data receive in the following ranges:
¢ Length of data received < no-protocol mode buffer size (when word

units are set)

¢ Length of data received < no-protocol mode buffer size x 2 (when byte
units are set)

o If the received data length is larger than the no-protocol mode buffer
memory size, then it is automatically set equal to the no-protocol mode
buffer memory size.

(2) The unit (word/byte) for the data length to complete data receive is de-
termined by the setting described in (2). _

(3) If the receive completed code is set as well, the read request for the re-
ceived data is sent when the receive completed code is received even if
the set data length of data is not received. (Xn1 is ON.)

(4) To read the received data by fixed data length without setting the com-
pleted code, do the following setting:

Write FFFFH.
b15 to b8 b7 to bo
Buffer memory address 100H FF | FF
Buffer memory address 108H
Write received data length.
(Default: 127 words)
(fy RS-232C CD terminal check designation area (Address: 10BH)
¢ When an external device is connected on the RS-232C of the computer
link module, the setting described in Section 4.6.2 needs to be done.
¢ The default setting of the CD terminal check is ON.
o To turn OFF the CD terminal check, write "1" to buffer memory address
108H when the computer link module is started up.
¢ This setting is effective for any function in the dedicated protocol and no-
protocol mode.
SETTING METHOD |
b15 to b1 b0
Buffer memory address 10BH | [ | (Defauit: 0)
Ig?orfed t—— Write O or 1
[ 0: Signal status checked (Present)
1: Signal status not checked (Absent)

For the operation of the computer link module to the CD signal in an RS-232C CD terminal
check, refer to Section 4.6.2.
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(g) The no-protocol receive data clear request area (address: 10DH)

¢ All received data can be cleared by using this area if an error or some
other trouble occurs while receiving data from an external device,

o Refer to Section 6.2.1 (4) for how to make the received data clear
request.

(h) Areas for changing the communications mode of the RS-232C interface

RS-232C communications mode setting area (address: 10FH)
Simultaneous send priority/non-priority setting area (address: 110H)
Send method setting area when transmission is resumed (address:
111H)

¢ When an external device is connected to the RS-232C interface of the
computer link module, the full-duplex transmission with the external
device is possible when the computer link module is started up.

+ To perform half-duplex transmission, change the default values when the
computer link module is started up as described in Section 10.

(i) Areas for changing the transmission control mode with the external device

DC1/DC3 control code specification area (address: 11BH)
DC2/DC4 control code specification area (address: 11CH)
o When the computer link module is started up, DTR/DSR control for the
external device is executed only at the RS-232C interface.
» To execute DC code control at the RS-232C and RS-422 interfaces,
change the default settings when the computer link module is started up,
as described in Section 9.
o This setting is effective to all functions available with dedicated protocols
and the no-protocol mode.

|: Transmission control specification area (address: 11AH)
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(38) Program examples to change the default values in the buffer memory specific

use area

The following are program examples to change default values in the buffer
memory specific use area.

Incorporate necessary programs only.

in the following examples, the I/O signals of the computer link module are 80H
to 9FH which are handled by the PC CPU.

SETTING METHOD |

{ TOP | H8 [ H100] H0003 | K1}—

L

—————{TOP [H8 [ H103] K1] K1 |—

——————TOP |H8 [H104] HO [K1}—
———— ToP| H8| H105[H100| K1 |—

———— TOP| H8 [ H106|H120 | K1 |—
————TOP | H8 | H107] H80 | K1 |

L ——JTOP |H8 |H108] K15]K1 |—

(Computer link module I/O signals: 80H to 9FH)

X87
| f To specify no CD terminal check
H (Top| Ha | H1oB] k1] K1j— Write "1" for no checking to buffer memory address 10BH.
peTTETTmET T 7 | To specify RS-232C communication methods (for half-duplex
i ' | communication)
H i Wirite data as described in Section 10.
L| ______________________________ J
T 7 | Tospecify transmission control
E i | Write data as described in Section 9.
e e L J
Receive
comn':and JX,81 . 7 | Toreceive data in the no-protocol mode
[ 11 H i | Follow the procedure as described in Section 6.4.
Clear FToTommTomToTmemTees : .
command r-=----oooommooT oo T oo 7 | Toclear recsived data in the no-protocol mode
'—‘{ I_—i | Follow the procadure as described in Section 6.2.1(4)
Send ~TTTTTTTTTTTTTTTTTTmToTmoomoes B
comn'1and )I(EIW FoTmTTTTToTTT oI 7| To transmit data in the no-protocol mode
I 11 ) ' Follow the procedure as described in Section 6.5.
!""""'*! L e e e e ——— - m]
Command X°87.r __________________________ 7 | To read LED ON/OFF statuses, write data to turn OFF LEDs,
— F— l‘*. i | and read signal statuses and switch setting statuses
i * | Read/write as described in Section 8.
/'J\/ vl

To change the completed code to ETX (03H)
Write the ASCIl code for ETX (03H) to buffer memory address
100H.

To set the byte unit
Write "1" to buffer memory address 103H.
To change the no-protocol send area to addresses OH to FFH (*1)

Wirite OH to buffer memory address 104H.
Write 100H to buffer memory address 105H.

To change the no-protocol receive area to addresses 120H to 19FH (*1)

Write 120H to buffer memory address 106H.
Write 80H to buffer memory address 107H.

To change the completion data length to 15 bytes (the receiveddata
unit has been specified at address 103H)
Write *15" to buffer memory address 108H.
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Address

iH

to

\_ FFH
100H

104H

105H

106H

rf\— 107H

to

11FH
(3 120H

121H

19FH
1AOH

to

DFFH

MELSEC-A

*1  The following diagram shows the locations of the send area and the receive
area according to the above examples.

Buffer memory

{Send data length storage area)

(Send data storage area)

OH

100H

120H

80H

(Received data length storage area)

(Received data storage area)

Refer to Section 3.10 for details of the user area and the specific use area.

\

No-protocol send buffer memory area
(referred to as "send area”)
Can store up to 255 words (510 bytes)
of data with its 100H capacity.

Indicates the head address is OH.
Indicates the memory size is 100H.
Indicates the head address is 120H.

Indicates the memory size is 80H.

No-protocol receive buffer memory area
(referred to as "receive area”)
Can store up to 127 words (254 bytes)
of data with its 80H capacity

User area

Specific use area

User area
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module

DEVICES IN THE NO-PROTOCOL MODE ===

(4) The following explains the restrictions on modules, and the timing and
procedure for changing the settings to continue data receive processing by
changing the settings for receiving the data in the no-protocol mode after
starting data communication.

(a) Type names of applicable computer link moduie

Data receive processing can be continued after changing the settings of the
receive completion code and data length after starting data communication.
( ): Software version of the corresponding module.

o AJ71UC24 (Version M and later)

o A1SJ71UC24-R2, A1SJ71UC24-R4, A1SJ71UC24-PRF (Version M and
later)

o A1SCPUC24-R2 (Version A and later)
e A2CCPUC24, A2CCPUC24-PRF (Version K and later)

(b) Settings that can be changed

Among the initial settings at the buffer memory of the computer link
module, the following setting can be changed after starting data
communication.

¢ No-protocol receive completion code (buffer memory address: 100H)

» No-protocol receive completion data length
(buffer memory address: 108H)

* Conventionally, the setting could be changed only at the start up of the
module (computer link module ready signal (Xn7) going from OFF to
ON).

For other settings, change them at the start up of the computer link
module as made previously.

{(c) Timing and procedure for changing the setting
1) Timing

To change the receive completion code and/or the receive completion
data length after starting data communication, do so when the 1/O
signals, related to reading of the receive data, between the PC CPU
and the computer link module are in the state indicated below.

¢ Receive data read request signal (Xn1) :ON
¢ Receive data read completion signal (Y(n+1)1) : OFF

2) Procedure

Tun ON the receive data read completion signal after executing the
following when the receive data read request signal is turned ON in
response to the receiving of the data from an external device.

+ Reading the received data.

e Changing the no-protocol receive completion code and the no-
protocol receive completion data length.
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External device Data-1 Data-2 ~
AN
Computer link module \ ~ N
\ Read request by N Read request by
\ the setting -A/-1 ~ \the sefting -B/-2
\ .
Read request signal N
{Xn1) 1\
\
2
Received data read
Read l al A
ead complete sign AN
(Y(n+1)1) PN )
AR ]
AN\ /
NNy
Receive completion code setting area \ I
(Buffer memory address: 100H) Setvalue-A >< ;. Setvalue-B
\SE
l’:z;:;‘o;?tg:‘;e:ree“;e completion data Setvalue-1 ><1/ Set value-2
(Buffer memory address: 108H)
(Program example ............. Computer link module 1/O signals: 80H to 9FH)

Read request signal
1) X81 2)

¢—— ————+——Fromp| Ha [Heo [Do|Ki|—¢

2

movp|po | z |—¢

+—Fromp| Hs | He1 [ D1 |koz|—¢

3)

$—1 Top | He [H100] m | K1 [—¢

4)
¢—1 ToP | He [H108] n | K1 |—¢

5)

Reads the receive data length.

Reads the receive data by the receive data length.

If necessary, changes the setting of the receive completion code.

If necessary, changes the setting of the receive completion data

length.

Turns on the receive completion signal.
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6.2.5 Precautions during data communications

(1) Conditions when the computer link module transmission sequence is initialized

The transmission sequence is initialized in the following cases:

¢ When the power is turned ON, the PC CPU is reset by the reset switch, or the
mode is switched

e If the CD signal is turned OFF during send or receive processing when CD
terminal check is enabled on the RS-232C in full duplex communications.

(2) Using a FROM/TO instruction to access the computer link module

A FROM/TO instruction to access the computer link module from a PC CPU
should only be used when absolutely necessary.

This is because when data is transmitted from the computer link module to an
external device at the same time a FROM/TO instruction from a PC CPU to the
computer link module is executed, the FROM/TO instruction has priority and is
processed first.

This delays the data send time from the computer link module by. how long it
takes to process the FROM/TO instruction.

(3) Data code conversion

In the no-protocol mode, data is not converted to ASCII code in the computer
link module. If ASCII or JIS codes are required, the data must be processed
into ASClII or JIS code in the PC CPU or an external device.

(4) Occurrence of framing errors on the external device

A framing error might occur at an external device while nothing is sent from the
computer link module to the external device via the RS-422 interface. (Refer to
Section 3.8.3.)

To prevent this, add an identification code to the head of sent data using a
sequence program so that the head of the data processed by the computer link
module can be recognized as such.

Before conducting data communications via the RS-422 interface, refer to the
interface specifications of the computer link module shown in Section 3.8.3.

(5) Communications with the computer in multidrop link

In the 1:n multidrop link, the data sent from the computer is received by each
computer link module.

The message must contain the objective PC CPU where the data is sent and, at
the same time, it is necessary to write the sequence program that ignores the
received data addressed to other stations.

(Message example)
| I
Station number Data length
sTX Space 0 2 (Binary data) Data CR LF
(©2H) | (20H) | (30H) | (a2H) | (0DH) | (0AH)
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(6) Combined use with dedicated protocols

When data communications is executed in the no-protocol mode, if the
computer link module mode setting switch (refer to Section 4.2.1) is placed in
any position from 1 to 8, or any mode number from 1 to 8 is designated by the
mode switching function, data communications with the other interface can be
executed using the dedicated protocol.

Data communications cannot be executed by setting one interface to the
bidirectional mode and the other to the no-protocol mode.

(7) Operations prohibited during data send

Do not attempt either or the following while data is being sent from-a compute
link module to an external device, otherwise the computer link module will stop
sending the data and the send completed signal (Xn0) will come ON.

(Prohibited operations)

o When executing data communication via an RS232C interface, switching
the CD signal OFF when "CD terminal check enabled” has been set in
buffer memory address 10BH and the external device is controlling the
CD signal of computer link module. (The computer link module will also
fail to send data and will switch the send completed signal ON if the CD
signal is OFF when sending is started.)

¢ |ssuing a receive data clear request.

(8) Changing the receive completion code and the receive completion data length

To continue data receive processing by changing the setting for data receive
processing (receive completion code and receive completion data length) after
starting the data receive processing, change the setting at the timing and in the
procedure described in 6.2.4, item (4).

6.3 Pre-Operation Check Points

Refer to Section 4 for the start-up procedure of the computer link module in the no-
protocol mode.

Recheck the following items before starting operations to secure normal
performance of the computer link module.

Check ltem Reference Sections
(1) Switch settings Section 4.2
(2) Operation of the computer link module Sections 4.5 and 4.8.1
(3) Connection with an external device Section 4.6
(4) Connection/setting of a terminal resistor Section 4.7

POINT ]

Unless these items are correctly set in the no-protocol mode, normal computer
linking cannot be established.
Recheck the above items before starting operations.
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6.4 Data Receiving Procedure in the No-Protocol Mode (External Device - Computer Link Module)

"Data receiving" is data processing where the computer link module stores data
received from an external device in the buffer memory data receive area and then a
sequence program reads the stored data using the FROM instruction.

6.4.1 Data receive procedure

The following diagrams show the data receive process to read out data to the PC

CPU in the no-protocol mode.

Reading data by the read completed code I

’—> Completed code
O i Default codes are CR/LF
[ (ODH/0AH). May be changed
Recsived data to user designed complete
External o e codes.
device . 1 IR \
| | |
L lH i |‘IHI i 1
Computer link module \f Read request signal Xn1 is tumed ON
when read complete code is received
Received data read
request Xn1
Received deta read
completad

Y}t \f
PC CPU FROM Tumed
processin ONOFF

pro

(program) ouert

Reading data by the set data length I

l Set data length

LI B R D S N |

Received data
1 I 1

External

device 1 1 1
1 | I
LHLH !L.H)

Read request signal Xn1 is tumed ON
when the set length of data has been
received

Computer link module

Received data read Xn1

request
Y1)l V

Received data read
completed

PC CPU FROM Tumed
{program) processing /' ON/OFF
by program

6.4.2 Data receive program

Shown below are basic sequence programs and programming examples to read
data from the buffer memory (receive area) to the PC CPU.
Data is read from the buffer memory receive area (default: 80H to FFH).

PC CPU

Sequence

program

Computer link module

Address Buffer memory (no-protocol send area)
80H No-protocol send data length area storage
81H
" Sequenceprogram (|
FRHL T T T T T T T T
1)
Xni {Send request) -\
4
Yinsty1 (Send completed) }-4'

1) to 4) in the diagram corresponds to 1) to 4) in (1)(a) and (2)(a) of this section.
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(1) Basic sequence program to use application instructions (FROM, FROMP,
DFRO, DFROP instructions)

(a) Format to read from the receive area

Refer to the Programming Manual (Common Instructions) for details.

1) Read request

Xni 2) Received data read . .
Reads the raceived data length from the no-protocol received

{ } IFROMP| n ‘ n2 | D | n3 I——" data length storage area of buffer memory when the read re-
quest signal (Xn1) is turned ON. .

MOVP ma » Stores the read data length to the index register (Z).

3) Received data read

Reads the received data of the read received data length
) FROMP I n I n2 , - ' Koz ,—"’ from the received data storage area of buffer memory.

4) Read completed

@, Turns ON the read completed signal (Y(n+1)1) after the

received data has been read

* Data read by program 3} is processed as the received data.

(b) Programming example

To read the data of (n+1) words from the area, beginning with buffer
memory address 80H, to the area beginning with DO when the computer
link module 1/0 numbers are allocated to 130H to 14FH.

X131 ! . From buffer
DO | Received data length
[ | I . ' } memory (80H
X |FroMP | H13 | Heo | Do | ki |— b ory (80H)
p2|
MOVP[ D0 | Z | 7 eoeddnn |

From buffer

I :
t———{FRomp | 113 | Het | b1 | Koz |—4-- - - - N T %; ?:ergobriginmng

with 81H)

| 1
3 ]
: Dn :
Yi41 4 i )
: Dn+1 :
1 [
1 t
1 [
t 1
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(2) Basic sequence program to use the dedicated instruction (INPUT in-struction)

(a) Format to read from the receive area

Refer to the Programming Manual (Dedicated Instructions) for details.

2) Received data length read

to
4) Read completed

Reads the received data not exceeding the allowable received
data length (user designated) from the received data storage
area of buffer memory while the read request signal is ON or

when it goes on.

The user designated read completed signal turns ON for 1 scan

after the received data has been read.

* Data read by programs 2) to 4) is processed as the

received data.

To transmit received data not exceeding 10 words to the memory area from
D10 when the I/O signals of the computer link module are allocated to

[44

4

Allowab! ived data
Do N ength (10)
D1 Received data length (n)
D10
Dn
Dn+1

* Only if the received data length =
the allowable received data
length, 00H is stored in D20.

1) Read request
| [ LEAD/LEDB | INPUT |—
] SUB | nt |
b LEbDc | n2 |}
p——— ] LEDC_ | D1 |
Read completed
(User designated device)
e LEbDc | D2 |
[ LEDR |
(b) Programming example
130H to 14FH.
Mo038
] I
MoV |
1
Xt .
1 { MOVP |
Mo 1 SET
| | —{ LEDB
| SUB
] LEDC
o — LEDC
b LEDC
M1
| | { RST
4

M1 turns ON for 1 scan after the received data has been read.

e

From buffer
memory
(From 81H)

* If the received
data length the al-
lowable received
data length, only
the length of the
received data
equal to the allow-
able received data
length is stored,
with the remaining
data abandoned.

POINT I

If the dedicated instructions are used, set the number of 1/O points (F32
points) and the model name of the applicable module (as given in the table
below) to the area for the slot to mount the computer link module in the /O
allocation parameters to be written to the PC CPU.
Refer to the Programming Manual (Dedicated Instructions) for details.

PC CPU Mounted with Mounted Computer Link Module
a Computer Link AJTIUC24 | A1SJ71UC24- | A1SJ71C24- A1SCPU | A2CCPU A2CCPU
Module R2/R4/PRF R2/R4/PRF C24-R2 c24 C24-PRF
AnUCPU AJ71UC24 AJ71C2483
AnACPU AJ71C2483 .
Other than AnA/AnUCPU No setting y; dedicated instructi
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(3) Application example

The following describes examples to store received data in the read data re-
gister using application instructions.

Even if a dedicated instruction is used, the same result can be obtained, al-
though different sequence programs are used.

Example 1: By receiving completed code, in word units (buffer memory allocation: defauit) |

To store "ABCDEF12345" CR, received from an external device, to DO to D6 of the PC CPU. (Computer link module /O addresses :
1AOH to 1BFH)

T i T ; T : T ; T : T 12 bytes / 2 = 6 words
External ABIC DIEFi1 23 4}53
device : i ; ; ;
41HlazH:aHI44H:45H]asulmulszniasulunlssnlona\
. J
Computer link module
Received data
read request X1A1
Received data
length s stored
Received data
read completed Y181 \
PC GPU (program) 3
Gc CPU program examp@
80H} 00H , 06H *po | 00H , 06H
X1A1 Y181 - B - ® A
—{FROMP| H1A[Heo [ 00 | K1 |—¢ ) B1H| 4211 . 41h D1 | 42H . 41H
(D) (C) (D) (C)
+— wow [oo]z |42 B2H) 4aH , a3 | 5 | D244, a3n
gnl B 6 | =) g O ©)
+— FrRoMP| H1A [Het | Do | Koz |— 46H , 45H 4(62|-)-| ) ?15)1-4
(2 (1)
| 84H| 3oy |, 31H D4 | 30H , 31H
SET |Y‘IB‘||__'4 3) 85H (4) (3) (4 @
34H , 33H D5 | 34H , 33H
(CR) (5) (CR) (5)
YIBY . ~86H| 0DH , 354 D6 | 0DH , 35H
'_'i I—' Computer link module Sequence program
; Received data processing : buffer memory data memory
RST  [viBit— 4
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Example 2: By receiving the set length of data, in byte units (receive area allocation: default) r

To receive "ABCDEF 123" from an external device and store it to DO to D5 of the PC CPU with the receive complete data length set as
"9". (Computer link module 1/0 addresses: 80H to 9FH)

--------

External device V1o

Computer link module

Received data X81
read request Received data
length is stored
Received data
read completed o1 \\
PC CPU (program)
Address
(PC CPU program examp@ 1)
80H| 00H , 09H |[———» pg| O0OH , 09H
X81 X991 : ~ ~ -
| F——Hf{Frove e [reo [o0 [ i | o B (o] 2.8

% [0 | @ [ o0 o2 O dah| o | 2| dah. o

g ) ©® | = ps| B (B

—| +pl D°| D1 | z |_4 46H » 45H 46H - 45H
sl 2 ) | o[ &8
32H » 31H ’
+—| FromP| H8 | Het | D1 IKOZJ——‘ 2 ) a5 @ C os 2]
00H . 33H 00H . 33H
l SET b’ 91 i__< 3 Computer link module Sequence program
Yer - — -— buffer memory data memory

Receive data processing

RST | Yot |——< 4

POINTS l

(1) Even if transmission data units are set to byte units, the FROM
instruction in a sequence program operates in word units. Therefore,
the length of receive data must be converted to the number of buffer
memory points (word units).

In the above example, 9 bytes of data must be converted into 5 words
(9+2=45...5). ' .

(2) When an odd number of bytes of data is received, the higher 8 bits of
the last address read by the FROM instruction are "00H".
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6.5 Data Sending Procedure in the No-Protocol Mode (Computer Link Module — External Device)

"Data sending" is data processing where, in response to the send request signal
(Y(n+1)0) from the PC CPU, the computer link module transmits data written to the
buffer memory send area by a sequence program using the TO instruction to an
external device.

6.5.1 Data sending procedure
The following describes the procedure to send data written to the send area to an
external device.
PROCEDURE |

Send complete

Send request

PC CPU
(Program)

External 1-word data is expressed in 2 characters

device

T ‘: T ; ¥ H 1 ; ¥

Send data
[ | t
i ; ) :

LHIL H| ILHILH
boos )1 4 1 1

Computer link
moduie

- e

XnO

Yn+1)0

/S

TO processing Turn ON/OFF by program

(Send data lenglh

Send data)
POINTS l

(1) An error occurs if the send data length is greater than the send area, or
equal to "0". In this case, "1" is written as transmission error information
to the most significant bit (bit 15) of address 101H (error LED display area)
in the specific use area. (Refer to Section 6.2.2 (3).)

(2) The send data length written to the head address of the send area is not
transmitted.

6.5.2 Data sending program

PC CPU

Sequence
program

Shown below are basic programs and programming examples to send data from the

PC CPU to an external device.

Data is written to the buffer memory send area (default addresses: OH to 7FH).
Computer link module

Address
[ > OH

Buffer memory (no-protocol send area)
No-protocol send data length area storage

| __J Ll 1) to 5) in the diagram
) Send data storage area  { corresponds to 1) to 5)
L . S in (1)(a) and (2)(a) of
1 L--~------------- this section.
7FH
Ynet)0 (Send request) 3) 5

Xno (Send completed)
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(1) Basic sequence program to use application instructions (TO, TOP, DTO, DTOP
instructions)

(a) Format to write to the send area

Refer to the Programming Manual (Common Instructions) for details.

Send Send Send
command completed request
X1 Xn7 Xno Yn+1)0
0—‘ ; I { /Jt/{l, % |[ Setsend data I———l- Sets the send data and send data length when the send
command signal (X[ ]) is turned ON.
'——-l Set data length }—< * Turn OFF the send command signal before the send
completed signal (Xn0) is turned ON.
1) Writing data length setting
2) Writing send data g _
| Wirites the send data length and send data to the buffer
+—{T0P[n1] n2[s[n3}— momery. 9
3) Send request
SET| Ym+1)0 b Turns ON the send request signal (Y(n+1)0) after the
-- data is written.
4) ienn: completed 5) Canceling send request
1 : | Turns OFF the send request signal when the data send
“—‘I | RST| Y(n+1)0 completed signal (Xn0) is turned ON.

(b) Programming example

To transmit 5-word data after writing "ABCDEFG_CR.LF" to the buffer
memory area from 1H when the computer link module I/O numbers are
allocated to 60H to 7FH. (The designated unit of data is "word" in the
example.)

Send
command T T
X[] X687 Xe0 Y70 D10|00H 05H ]

I

— - A —sclecoereli bt |- bilame

-r—-}—-- {_,D12J44H(D) , 43H(©C) || To buffer memory
:

D13|46H(F) , 45H(E) (To address OH to 5H)
D14|20H([ }) ., 47H(G)
---»D15[0AH(LF) , ODH(CR) )

r~——————

e
bl
H
H
H
5
g

1
-

A A
p
X60
| i




6. COMMUNICATIONS WITH EXTERNAL

DEVICES IN THE NO-PROTOCOL MODE
» MELSEC-A

(2) Basic sequence program to use dedicated instructions (PRN, PR instructions)
[When to use the PRN instruction] . . ... To transmit set length of data in byte/word units

(a) Format to write to the send area

Refer to the Programming Manual (Dedicated Instructions) for details.

Send Send  Send
command-1 completed request
X[ Xn7 Xn0  Ym1)0
..__' '__| b Sets the send data and send data length when the send command

signal-1 (X[ ]) is turned ON.

Set data length
command-2

1) Writing send data length setting
1

[ * Turn OFF the send command signal-1 before the send completed
signal ("D" below) is turned ON.

Send command-2 6) Cancelling send request
J——| |L - LEDA/LEDB | PRN |—4¢ writes the send data stored in the designated device to the buffer
memory send area and enables the computer link module to send
] SUB [ ni }—¢ gz data while the send command signal-2 is ON or when it goes

| The PC CPU alone writes the send data and the send data length
{ LEDC/SUB | n2 |—4 tothe buffer memory and make the send request to the computer

link module.
{1 LEbc | s }—¢

Send completed
(User designated device)

{ LEDC | D |—¢ The user designated send completed signal turns ON for 1 scan
when the data send is completed.
{ LEDR |——<

{b) Programming example

To transmit 5-word-long data after writing "ABCDEFG_CR.LF" to the buffer
memory when the I/O numbers of the computer link module are allocated to

60H to 7FH.
Send ; (The designated unit of data is "word" in the example.)
comman T T
X[ X67 X80 Y70 femaa pDio| ooH 05H
+— —— b————F————asc[ aecoere(] [on [T o1 ezn) |, amey
] MOVP| FOROD [ D16 |—4 --+-, |, |D12[ 44H(D) , 43H(C) To buffer memory
I D13| 46H(F) , 45H(E) 5 (To address OH to 5H)
1
t+—imMovp] K5 [Dtop—t--! D14| 20H( ]) . 47H(G) ;
| “---»{D15| OAH(LF) , ODH(CR) :
SET :
| SET | Mo | i 1
| {7 IEDB | PAN @ -l
e | SUB | Hooos  |——
] LEDC | D10 }—
——{ 1EDC T D |—¢
— LEDC | M1 }—¢
G
Il
X [ RST_[ Mo }—1
A
D et M1 turns ON for 1 scan when the data send is completed.
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[To use the PR instruction] ......... To transmit data up to the address immediately before the
00H code.

(a) Format to write to the send area

Refer to the Programming Manual (Dedicated Instructions) for details.

Send Send Send
command-1 completed request
X{ ] Xn7 Xn0 Yin+1)0
..__.I } 1' } % /f - { Set send data |__ Sets the send data and the 00H code when the send command sig-
nal-1 (X[ ]} is turned ON. ‘
b (Being the send complete code, the 00H code cannot be included in
the send data.) .
P * Turn OFF the send command signal-1 before the send completed
1) Writing send data length setting signal ("D" below) is turned ON.
fo
Send command-2 5) Cancelling send request
JI } | LEDALEDB | PR |—+ Writes the send data stored in the designated device to the buffer
memory send area and enables the computer link module to send
I the data while the send command signal-2 is ON or when it goes
__suB__[ n_ |—ton '
The PC CPU alone writes the send data and the send data length
| I to the buffer memory and make the send request to the computer
1 LEDC I S " link module.
Send completed
(User designated device)
{ LEDC | D l— The user designated send completed signal turns ON for 1 scan
when the data send is completed.
LEDR g

(b) Programming example

To transmit "ABCDEFG_CR.LF" to the buffer memory when the /O

Sond numbers of the computer link module are allocated to 60H to 7FH.
en

command (The designated unit of data is "word" in the example.)
-~ _—
X[] X67 Xe0 Y70
| Il LY ! L. ) D11/ 42H(B) , 41H(A)
f T AT A [AsC] ABCDEFG[ 1/ D11} {_.|D12{ 44H(D) , 43H(C) To buffer memory
+——{MOVP] HOAGD [ D15 |—+-~~-~ | D13[ 46H(F) , 4SH(E) | —r>(Toaddress OH to 5H)
{ D14 20H( }) , 47H(G) {  The PC CPU checks and
MOVP[ Ko [D16 | "~7i ----={D15[ OAH(LF) , ODH(CR) ; writes the send data length.
CSET Mo —1 " D16[00H  , o0OH i
MO - -~
|| [T [EPB [ PR J—f-—---mmmmmmmmmmmmmmem e
y S SUB [ HO006 |—
+————{ TEbc [ DT —
t————]  L[EDC | ™1 }—
[EDR
M1
K A
11
t RST Mo

POINT I

If the dedicated instructions are used, set the number of I/O points (F32
points) and the model name of the applicable module (as given in the table
below) to the area for the slot to mount the computer link module in the /0
allocation parameters to be written to the PC CPU.

For the applicable model names, refer to POINT in Section 6.4.2(2).

Refer to the Programming Manual (Dedicated Instructions) for details.

M1 turns ON for 1 scan when the data send Is completed.
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(3) Examples of application instructions

The following describes examples to store received data in the read data
register using application instructions.

Even if a dedicated instruction is used, the same result can be obtained,
although different sequence programs are used.

Example 1: Transmitting data in word units (send area allocation: default) !

To write "ABCDEFG 123" CR, LF by sequence program and transmit it to an external device (Computer link module /O
addresses: 80H to 9FH)

External device

Computer link module

Send data sead \ ' .
completed X80
Send data length

12 bytes / 2 = 6 words

Send data sead ?/
Y90
request \
5 6)
PC CPU TO processing )
(program)
3)
PC CPU program example \
Addre
X0 X87 X80 Y90 N e
+—HHAHF+—{ asc ] ascoerar [ o1 | Dojook , 06| oMl oo , osH|
( 8 (A 8 W
D1
t———— movP [Hass2 | Ds [ A atzol; : :;.él)-l ’HH
Send G O2) 4ani , ash| . 2H|aaft , 4sh
o and ————| MOVP[HOAODI D6 |4 ol 1 4 o .
E @ ps| (F) (B) ,:> (F) (B
NOVP mm F 46H , 45H 146H . 45H| |—
G el @] o @
1 31H , 47H 31H . 47
+— top [ re | Ho| po| k7|4 4 2 05| @ @ sl @ (@
3] 33H , 32H 33H_, 32H
SET | Yo0 5) DEw(LF) (CR (LF) (CR)
X80 [ ser [ veo | Senddaa \_Zfoan . obH|  ©H|oaH ,opH
.._.{lL RST 6) Sequence program  Computer link module
2) data memory buffer memory
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Example 2: Transmitting data in byte units (send area allocation: default) J

To write "ABCDEFG 123" CR, LF by sequence program and transmit it to an external device (Computer link module /O
addresses: 80H to 9FH)

External device
Computer link module ' i ' i ' : ' E ' ; D bytes
A BICDIE FlG 112 3:‘;',;
R T
“Hllﬁ “"L“HE‘&‘“HEMB sﬂi: ™ ssr!onnlom
|\ J
Send data sead X80 — \
completed
Send data length
Send data sead Yoo V
request \
. 5) 6)
PC CPU TO procesging
(program}
3)
PC CPU program example

\ Address

X0 X87 X80 Y90 <
'HHH’F‘”““‘ ASC | ABCDEFG1 | D1 | DO[0OH , 0CH|  oH| 00H . o6H
<
+—— movp [Hasa2 | ps ] (b1 ‘t(:r)l , l(lﬁ-l H 4(:& . @
b2l @ © © (0

) 44H , 43H " 2H| 444 , 430
(Fy (B Hi () (B
=) 03 it , asii =3 46H . 45H

3 3

ggrf;?n ond ___[ MOVP | HOAOD |D1o |-—<
{—vow [0

oew-gnmoows)

B8 |8
EAIENCTE o I )
O oo (S0 G o
..__H RST 8) /Sequence program  Computer link module
2) data memory buffer memory

POINT I

Even if transmission data units are set byte units, the TO instruction in a
sequence program operates in word units. Therefore, the length of send
data differs from the data length set with the TO instruction.
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7. COMMUNICATIONS WITH A COMPUTER IN THE BIDIRECTIONAL MODE

This section describes the method applied to link a computer with a PC CPU for
bidirectional transmissions (supported in bidirectional mode).

Bidirectional communications with a computer is possible only when a computer and
a computer link module are linked in a 1 : 1 ratio.

Always read this section when the RS-422 and RS-232C interfaces are used in
the bidirectional mode with the mode setting switch of the computer link module
being set to any position from "1" to "8" or with the mode switching function being
used to set the mode number to any of "1" to "8".

It is not necessary to read this section when the interfaces are used with a
dedicated protocol and in the no-protocol mode.

POINT

Buffer memory used in the bidirectional mode
In sections other than this, buffer memory used in the bidirectional mode is
described as the buffer memory used for the no-protocol mode. Because the
application purposes are the same, simply think of the "no-protocol mode" as
the "bidirectional mode".
Examples:
* No-protocol mode send area

—» Bidirectional mode send area
¢ No-protocol send buffer memory head address setting area

—» Bidirectional send buffer memory head address setting area
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7.1

Data Flow in the Bidirectional Mode

MELSEC-A

The following figures show schematic data transmission processes between a PC
CPU and a computer.

When data is sent to a computer, the computer link module adds a control code etc.
to the send data designated by the PC CPU and sends it to the computer. (The send
data designated by the PC CPU is sent without changing its code.)

When data is received, the computer link module removes a control code etc. from
the received message and transfers it to the PC CPU without changing its code.
Therefore, the BIN data (numeric data) can be handied as the transmission data.

(1) When a PC CPU sends data to a computer

PC CPU Computer link module
v Buffer memory
(Sequence
program) Bidirectional send Computer
buffer memory area
T T T -
| | ] ) 1 E
Wite Data — > |—Jc$:k: Data {ls:t:]: N
(TO instruction) | | | DA g EQ
{00H to FFH) S :
(0OH to FFH)
Send request e - .
signal ON m (normal)
(Youn1) ¢ ]
Sendcompleted | ““(,' I_ISJ or
(Xn0) NN (abnormal)
Al Error
l K,code
(2) When a PC CPU reads data received from a computer
PCCPU - Computer link module
(Sequence Buffer memory
program) Bidirectiona! receive Computer
buffer memory area . . i
Read request (norma) | || 5 i Data | i Check
signal ON : - q length! D3t g
------------------- H :" (@b A ; 1 . h
! xn1) ! abnormal '
i 5 ignored (00H to FFH) Error | N
H LEE o A
: code | ¢
E
1
]
i
v
Read < | Data I—:
(FROM Instruction) l_l— A
(00H to FFH) [ c
Read completed I 7 K
signalON  +— | __~
(Yne1)1)
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7.2 Programming Hints

Described below are precautions for preparing a program for a computer link in
bidirectional mode.

POINT I

It is impossible to use the functions available in bidirectional mode together
with the functions available in no-protocol mode mentioned in Section 6.

The computer link in bidirectional mode is enabled by making settings with the
mode setting switch on the computer link module (Section 4.2.1) and the
bidirectional mode designation area in the buffer memory specific use area
(Sections 3.10 and 7.2.6 (2) (f)).

7.2.1 System configuration and communications mode for bidirectional mode communications

(1) System configuration and the computer link module mode setting

Data communications in the bidirectional mode is possible only in the system
where a computer and the computer link module are linked in a 1 : 1 ratio. The
mode setting switch in the computer link module should be set in any position of
"1" to "8" (refer to Section 4.2.1), or the mode switching function can be used to
set the mode number from "1" to "8" (refer to Sections 3.6 and Section 12).

(2) Usable with dedicated protocols

When data communications is executed in the bidirectional mode, data
communications using the dedicated protocol is possible with the other
interface.

Computer Computer Computer Computer
- 1 1 1

RS-232C communications RS-422 communications RS-232C communications RS-422 communications
with dedicated protocols in the bidirectional mode in the bidirectional mode with dedicated protocols

CPU D CPU [_

modulk D module

Computer link module Computer link module
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7.2.2 Receiving data from the computer

This section gives the items required to be understood to operate the PC CPU to
read data received from the computer.

‘f— Received data lengh storage area
3
®
4
@ Received data storage area
PC CPU Computer link module 8
Buffer memory D
(Sequence - -
program) Bidirectional receive |
buffer memory area Computer
(normal) E! 1 1
Read request N Data ! Dara :Check
signal ON | qilength ¢ 1sum
r—————-- —-——— } . 1 + .
abnormal !
! (Xn1) i Ig(nor o ) (00H 1o FFH) N
]
E Loslp Error !
1 code |
!
!
|
1
v
=
(FROM instruction) l I A
Read completed (00H to FFH) [ c
signal ON l//
Youyy [ o T TT T -
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(1) Allocating the receive area

Receive area is a buffer memory area in the computer link module where the
data and data length received from a computer are stored so that the PC CPU
can read them.

Default settings of the receive area allocation are buffer addresses 80H to FFH.
The receive area allocation can be changed according to the purpose of data
transmission, computer specifications, and receive data length.

(Refer to Section 7.2.6 (2) (c) for the changing procedure.)

[ The unit of received data length depends

Addresses Buffer memory et on the setting at address 103H of the
(default) Received data length I | word/byte setting area
8oH| § storage area ‘ [ Recsived data length storage area
giH| S The data length in the received message is
3 Received data  stored.
o| 8 storage area [ Received data storage area
FFH Received data is stored sequentially from
the lowest address.
POINT |

The length of data per one time of sending from a computer to the computer
link module must be smaller than the size of the received data storage area in
the computer link module. v
(Received data storage area) >= (Data length received from a computer)
When it is necessary to send data whose length exceeds the size of the
received data storage area, take either of the following methods.
(1) Changing the receive area
Change the address and size of the receive area.
(2) Dividing the send data
Divide the send data into parts so that each part is smaller than the
receive area size. Add block numbers to such divided parts of data for
identification.
(Message format example)

T T T
1
S| Data | Block ! Check
a length | No. Data sum
L,H|L H! L, H
N ;

Data area
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(2) Reading received data

The computer link module issues a received data read request to the PC CPU
by turning ON a received data read signal (Xn1) at the timing when the
conditions are established as described below.

e When the data length in the received message is received and a data area
which is equivalent to the word or byte length set with the bidirectional
word/byte designation area (buffer address 103H) is received.

e When a check sum is handled, the condition is established when the above
data area and a check sum are received.

(Example)
Word/byte designation area setting .......... Word unit
Data length in the received message........ 10

In this case, the computer link module issues a received data read request
to the PC CPU when a data area of 10 words (or a data area of 10 words
and a check sum of 1 word) has been received.

When a received data read request (Xn1) has been issued (ON), read the
received data length and the data equivalent to the received data length by
using a FROM instruction in a sequence program. And then, turn a received
data read completed signal (Y(n+1)1) from OFF to ON.

Buffer memory (Receive area addresses are defaults.)

Data length
1o 8OH| o Received data length storage area
(" 81H | B (AY Send the data according to the setting
L 428 ___ ___4H_ ] in the word/bLte designation area
82H ) : P (address 103H).
83H _—_(T=')_I__—_,-___—EZ—— ...Received data storage area )
461 __ L ___ 4 SH | Received data are stored in the
From computer | Todataarea |  84H i) . & ?scenging arder of addresses
L — e - = rom (L) to (H).
*TS....BA" 1 oesH| &L & Lo
Head E ”:‘_ ——r e - . ——— —— 6 -— :V
I
L sAH(__é:T%____;___éas_ﬁ__

The received data length and
received data are read from the
receive area in buffer memory.

)

Received data read request signal (Xn1) &ﬁ_‘

Received data read completed signal (Y(n+1)1)

POINT I

Set the data length in the sending and receiving message so that the same
data length unit (word or byte) is used between the computer and the PC
CPU.

The data length unit used with the PC CPU can be designated by setting it
with the bidirectional word/byte designation area (address 103H) in buffer
memory of the computer link module.
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If a CD signal is turned OFF or mode switching is performed during communications with a
computer, received data will be cleared. The following gives precautions for the operation.
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(1) If a CD signal is turned OFF:

¢ During data communications with a computer through an RS-232C channel when the CD
terminal check function has been set, if a CD signal of the computer link module is turned
OFF (4 ms or over) by the computer when a read request to the PC CPU has not been
made, received data will be cleared. (The receive area will not be initialized.)

o If a CD signal is turned OFF when a read request to the PC CPU has been made, the
computer link module continues to issue the read request to the PC CPU. (The received
data for which the read request is made will not be cleared.)

If the CD signal is (has been) turned ON after the received data read has been completed,
the computer link module sends an ACK message to the computer.

» To restart data sending from the computer, turn ON the CD signal.

(2) If mode switching is performed:

« |f the computer link module’s operation mode is forcibly switched as described in Section
12, the computer link module turns into the initial start-up state and the received data will
be cleared. (The receive area is initialized.)

» To perform subsequent data communications, setting with the specific use area in buffer
memory is necessary. '

+ When restarting data sending from the computer, start sending after the computer link
module READY signal (Xn7) has turned ON and settings with the specific use area have
been completed.

{Depending on the structure of the computer link system, it may be necessary to, before
restarting data sending from the computer, notify the computer from the PC CPU of the
state in which communications can be restarted.)
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(8) Detecting a receive error (by the LEDs and buffer memory)

If the computer link module detects an error in the data received from the
computer in bidirectional mode, the computer link module indicates it with the
LEDs (2-C/N to 2-SIO or 4-C/N to 4-SIO) and stores the error information to
buffer address 101H. Or, it stores corresponding error code to buffer address
117H.

Check the occurrence of a data receive error by the LEDs located on the front
side of the module or by reading the above-mentioned buffer memory by the
sequence program.

(a) Error indicating LEDs on the front side of the module

LED
LED Layout LED LED
ED Name Meaning of L Initial
(AJ71UC24) No. | " g of LED Display LED ON OFF
Status
(for de- (for de-
scription) scription) Result of communications between
er FEJI:;I.J' 16 2-C/N | GN PC GPU and RS-232C Refer to Section 4.3 {4). Normal OFF
0 RUN[GOI2-C/N | 16 17 2-P/S | P/S | Parity error on RS-232C Parity error Normal OFF
1 2-8D| OO [2-P/S 17
2 2-RD| OO [2-PRO | 18
(Unused)) QO 12-SIO0 [ 19
4 | 2-NEU| OO W-CN | 20
5 | 2-ACK| QO u-P/s | 21 19 2-SI0 { SIO | SIO error on RS-232C Overrun, framing error Normal OFF
: | 318 | &
Result of communications between
8 | 4-ACK| OO - i X .
18 4’4N_é5 88 25 20 4-C/N | CN PC CPU and RS-422 Refer to Section 4.3 (4) Normal OFF
11| 4RD % 21 | 4-P/s | Prs | Parity error on RS-422 Parity error Normal | OFF
(Un- [ o0 | |un-
used)| | OO | Jused)
_— (ol¢] L
23 4-SI0 | SIO | SIO error on RS-422 Overrun, framing error Normal OFF
When an LED turns ON, it stays ON even when the cause of the error is eliminated.
To turn OFF an LED, follow the procedure described in Section 8.1.

(b) Buffer memory
o Buffer memory address 101H (See Section 8.1 for the details.)

b15 b8 b7 b6 b5 b4 b3 b2 bl bo
101H
F 3
t— 2-C/N, C/N (LED No.16)
2-P/S, P/S (LED No.17)
2-S10, SIO (LED No.19)
4-C/N, C/N (LED No.20)
4-PrS, P/S (LED No.21)
4-SI0, SIO (LED No.23)
1 (ON) :Lighting...... Error occurred
0 (OFF) : Not lighting..No error
o Buffer memory address 117H (Refer to Section 13.2 for the error codes
and error contents.)
17H 0000H to 0083H | .
1 0000H : Normal
termination
0003H to 0083H : Abnormal
termination
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(4) Clearing the received data

Data transmission in bidirectional mode must be performed after receiving a
response message to the previous data sending.

If the computer link module detects an error during data receiving, it sends a
NAK message (response message) to the computer and ignores the data
received when the error was detected.

Therefore, no processing is necessary to clear the received data.

7.2.3 Sending data to the computer

This section gives the items required to be understood to send data to the computer.

Send data length storage area
o
[
5 .
g Send data storage area
PC CPU Computer link modute *n
Buffer memor
(Sequence y p D ‘
program) A
Bidirectional mode buff- -] ¢ L ]
T T T Computer
| I er memory send area I ! ' 'E
Write — Data _> — =T
(TO instruction) I i A Jsum: A lenghiQ
. 1
(00H to FFH) . (00 H o FFH)
Send request P mmmmmmmmm——- ~
signal ON E(g {normal) |
Yns1)1
tYew) Sendcompteted | ’__'__(.-’ |K| or
{Xn0) ::_\__l' K x: Error |(abnormal)
I IKE code I
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(1) Allocating the send area

Send area is a buffer memory area in the computer link module where the data
and data length to be sent from the PC CPU to the computer are stored.

Default settings of the send area allocation are buffer addresses OH to 7FH.
The send area allocation can be changed according to the purpose of data
transmission, computer specifications, and send data length.

(Refer to Section 7.2 (2) (b) for the changing procedure.)

[ The unit of send data length depends on the
Addresses Buffer memory mTTTTT ﬁetting git address 103H of the word/
default yte setting area
( ) Send data length : (Send data length storage area
OH| § storage area Designate the length of data to be sent with
Hl &~~~ """ TTTTT the TO instruction.
° Designated value is transmitted as the data
to § Send data P length.
storage area \ (Send data storage area
7FH o ———-]Send data is transmitted sequentially from
 the lowest address.

POINT|

The length of data per one time of sending from the PC CPU to the computer
must be smaller than the size of the send data storage area in the computer
link module.
(Send data storage area) >= (Data length sent from PC CPU)
When it is necessary to send data whose length exceeds the size of the send
data storage area, take either of the following methods.
(1) Changing the send area
Change the address and size of the send area.
(2) Dividing the send data
Divide the send data into parts so that each part is smaller than the send
area size. Add block numbers to such divided parts of data for identifi-
cation.
(Message format example)

T — T
1
E | Daa | Biock ! Check
g length | No. Data sum
LLH|L,H! L, H
< >

Data area
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(2) Writing send data

The send data length and send data are written to the send area.

(a) The length of data to be written (having been written) to the bidirectional
send data length storage area in either words or bytes.

(b) The data to be transmitted is written to the send data storage area.

(Example) To send "ABCDEFG123" (Send area addresses are
defaults.)

Buffer memory

(a).....Send data length storage area

OH 50r10 Be sure to write a correct send data length value.
[ (B 7)) 3\ The value to be written depends on the setting to
Head address 1H 42 > 414 the word/byte designation area (address 103H).
() (%) If the word unit is set, write "5".
. J 2H 44 v 45y If the byte unit is set, write "10".
ABCDEFG123 { £ (b)
Toa ———] 3H & £ > --..Send data storage area
computer a ) Store the send data sequentially, beginning
4H 31 v 47H with (L) of the lowest address.
3 2 :
5H 3(3 ’ 3(2 J
‘ 5 4
6H 35 34
E p.7 ”r~v
After the operations (a) and (b), turn ON the send request signal (Y(n+1)0).
The computer link module starts sending the designated data of the
designated data length beginning with the lowest address in the send data
storage area.
POINT |

Set the data length in the sending and receiving message so that the same
data length unit (word or byte) is used between the computer and the PC
CPU.

The data length unit used with the PC CPU can be designated by setting it
with the bidirectional word/byte designation area (address 103H) in buffer
memory of the computer link module.

(3) Detecting a send error

If the computer link module detects an error in the data when sending to the
computer received in bidirectional mode, the computer link module stores the
error code to buffer address 116H.

Check the occurrence of a data send error by reading the above-mentioned
buffer memory by the sequence program after the data send completed signal
(Xn0) turned ON.

« Buffer memory (refer to Section 13.2 for the error codes and error contents)

116H | 0000H to OOFFH

7-1

0O000H :
0001H to 0010H :

0022H to 00SFH :
0080H to 0083H :
0084H to OOFFH :

Normal termination

Abnormal termination

(detected by the computer link moduie)
Abnormal termination .

(error received from the computer)
Abnormal termination

(detected by the computer link module)
Abnormal termination

(error received from the computer)
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7.2.4 Processing a computer link module for simultaneous send in full-duplex mode

The following describes the processing in the computer link module when the
computer and the computer link module simultaneously execute sending in

bidirectional mode.

If the data communication by the half-duplex transmission is executed conforming to
Section 10, sending from the computer and the computer link module will not be
executed simultaneously. In that case, it is not necessary to read this section.

Processing by the computer link module varies depending on the setting
(valid/invalid setting at simultaneous transmission) when the computer and the
computer link module transmit data at the same time to each other.

The following shows the processing in the computer link module for respective

settings.

(Example 1) When the computer link module sends data while the computer

is sending data

(2)-1 (n-2 '
E A B :
N
Computer Q *1: When an error
Computer link module E é ocourred:
Q K 2 Error
code
§1 »1 2)-2 K
Send request signal Y(n+1)0 —J/ K \ / &——
Send completed signa! Xno

Received data read request signal Xnt

Received data read completed signal Y(n+1)1

@-1 (1)-2
E AlM
N Cc
Computer K
’ P @ \ *1: When an error
Computer link modute E Al occurred:
N (o] N
Q K A Error
K| code
(1)1 / @-2
Send request signal Yinet)0 _ \ \ ( \%;
Send completed signal Xn0

Received data read request signal Xn1

Received data read completed signal Yn.1)1

*2 : Read request will be made after sending
(1)-1 has been completed.
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Computer

Computer

(Example 2) When the computer sends data while the computer link module
is sending data
(2-1 (1)-2
E Al *1
N o]
Q K
\ *1: When an error
Computer link module E Al 1 occurred:
N C
Q K N| Error
K code
(1)1 / (2)-2
Send request signal Yin+1)0 -—Y \
Send completed signal Xn0
‘2 ii j E
Received data read request signal Xn1
Received data read completed signal  Yn+1)1
*2 : Read request will be made after sending
{1)-1 has been completed.
(2)-1 (1)-2
E al 1
N o]
Q \ K *1: When an error
Computer link module E Al M occurred:
N Cc N
Q K A Error
K code
(1)1 (2)-2
Send request signal Y(n+1)0 ——V k \ ( \%
Send completed signal Xno
Received data read request signal Xn1 E ) !%
Received dala read completed signal  Yn+1)1
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Buffer Processing Computer Link
Memory
Setting Setting
(Address Send Processing Recelve Processing
114H)
After completing data send {(1)-1), the computer After completing data receive {{(2)-1), the computer
link module waits for response ((1)-2) while link module transmits the response ((2)-2).
0000H Send data : Valid checking time-out error. The received data and receive result are
Received data : Valid Normal or abnormal send completion is confirmed transmitted to the sequence program via the buffer
by response and its status is transmitted to the memory.
sequence program via the buffer memory.
After completing data send {(1)-1), the computer After completing data receive ({2)-1), the computer
link module transmits the sequence program of a link module transmets the response ((2)-2).
01‘00H Send data : Invalid simultaneous transmission error (efror code: 3) via The received data and receive result are
Received data : Valid the buffer memory. transmitted to the sequence program via the buffer
The comptuer link module does not wait for a memory.
response ((1)-2).
After completing data send ({1)-1), the computer Data recelve ((2)-1) is ignored and received data is
link module waits for response ((1)-2) while discarded.
0001H Send data : Valid checking time-out error. The response {(2)-2) is not transmitted.
Received data : invalid Normal or abnormal send completion is confirmed Data receive is not transmitted to the sequence
by response and its status is transmitted to the program.
sequence program via the buffer memory.
After completing data send ((1)-1), the computer Data receive ((2)-1) is ignored and received data is
link module transmits the sequence program of a discarded. .
0101H Send data : Invalid simultaneous transmission error {error code: 3) via The response ((2)-2) is not transmitted.
Received data : Invalid the buffer memory. Data receive Is not transmitted to the sequence
The comptuer link module does not wait for a program.
response {(1)-2).

POINT |

When the transmission control mentioned in Section 9 has been executed and
when "send data valid" and "received data valid" are set with the simultaneous
send data valid/invalid designation area (address 114H), the computer link
module executes data send and receive processings as follows.
(1) Data send
* When it receives a send discontinue request (DC3 is received or DSR
signal is OFF) from the computer during the data send, it will dis-
continue the data send.
e When it receives a receive enabled signal (DC1 is received or DSR
signal is ON), it will restart sending.
(2) Data receive
e When sending a response message for the data receive to the com-
puter and if it is impossible to send the response message due to a
send discontinue request (DC3 is received or DSR signal is OFF) from
the computer, it will send the response message after a send enabled
state is established (DC1 is received or DSR signal is ON).
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7.2.5 Handshake I/O signals

Signals known as 1/0 handshake signals are required for communications in the
bidirectional mode.

These signals output data received from the sequence program to a computer or
detect signals from an external device to enable the sequence program to read

them.
Signal Timing
Turned OFF by program
PC CPU Y@+ 0  (Send request)
+ Turned ON by program ;Ifrlil&nrggdoureF by computer
Computer | yno  (Send completed) !
P Turned ON by computer link module
Turned OFF by computer
Computer Xn1 (Received data read request ) link module v P
Turned ON by computer
PC CPU , link moduie ) P Turned OFF by program
Ym+t)1  (Receive dataread complete) Tumad ON by program

The number "n" appended to X and Y is determined according to the position where
the computer link module is loaded and the number of I/O modules loaded prior to
this module.

The /0 signals, other than those mentioned above, available in bidirectional mode are:

Xn7 (computer link module READY signal) and XnD (computer link module watchdog timer error
signal).

Refer to Section 3.9 for the I/O signals used with the PC CPU.

7.26 Reading and writing buffer memory

A sequence program for reading/writing buffer memory is necessary to execute the
operations using the computer link module in the bidirectional mode. (Refer to the
buffer memory list in Section 3.10.) '
Write a sequence program as required.

At a start-up of the computer link module, the default values are written to the

specific use area in the buffer memory.

Reading and Writing Operations that Need Sequence Programs Reference Sections

1) :oc;z?enge the default value set to the buffer memory specific use area of the computer link Section 7.2.6 (2) and (3)

(2) | To receive data from the computer Sections 7.2.2, 74,75
(3) | To transmit data to the computer Sections 7.2.3,7.4,7.6
To read the LED ON/OFF statuses of the computer link module or to turn OFF LEDs during

“ computer linking Section 8
(5) | To read the module/signal status during computer linking Section 8
(6) | To execute the transmission control with the external device using the DC code Section 9
o :ozﬁe:ute half-duplex communication on the RS-232C interface of the computer link Section 10

7-15
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(1) Precautions on reading/writing to the buffer memory specific use area

(a) The buffer memory is not backed up by a battery

All data in buffer memory is reset to the default values when power is
turned ON, when the PC CPU is reset, or when the mode is switched.

Data changed from the default values must be written whenever any of
these events takes place.

(b) Data can be written to the specific use area (100H to 11FH) excluding the
mode switching area only by using a TO instruction in a sequence
program.

If data is written to the buffer memory using the command in a computer
program, the computer module will not operate correctly.

(c) If the following functions are used together, make sure to allocate the user
area in buffer memory so that the same area will not be used by different
functions. .

If the same area is allocated to different functions, the data in this area is
rewritten and communication will not be correctly executed.

Bidrectional mode send

Bidrectional mode receive

Buffer memory read/write (CR/CW commands) functions
On-demand functions

The memory areas preceding and following the specific use area cannot be
allocated as a single area.

The areas OH to FFH and 120H to DFFH must be recognized as in-
dependent areas.

Example:

/_\_/

H
FFH ”
100H Specific use area \
The bidirectional buffer receive area

L

- = cannot be allocated in this manner.
11FH System area
120H / /
A

/—\_/

)

(d) Do not write "1" (request to clear) to the no-protocol received data clear
request area (address 10DH).

If "1" is written, all received data may be cleared, and data communications
might not be correctly executed.
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(2) Changing the default values in the buffer memory specific use area

Write an applicable sequence program to change a default value in the specific
use area in the buffer memory as follows.

(a) Bidirectional word/byte designation area (address: 103H)
e When the computer link module is started up, the word unit is used for
the send data length and received data length handled between the PC
CPU and the computer link module and for the data size handied
between the computer and the computer link module.

« To change the unit of the send data length, received data length, and
data size to the byte unit, write "1" when the computer link module is
started up.

o This unit is also used as the unit of send data length in the on-demand
function in the dedicated protocol.

SETTING METHOD)|

b15 to b1 b0
Buffer memory address 103H[ I I (Default: 0)
. —
v 0: word unit
Ignored 1:  byte unit

(b) The addresses for changing the buffer memory send area

The no-protocol send buffer memory area head address designation area

(Address: 104H)

The no-protocol send buffer memory length designation area (Address:

105H)

o By default, buffer memory addresses of OH to 7FH (size: 80H) are
allocated to store send data from the PC CPU and also the length of the
data.

¢ To change the default send data length and buffer memory area to store
send data, write the head address of the new buffer memory area and
the new buffer memory size when the computer link module is started up.

o Buffer memory areas OH to FFH or 120H to DFFH can be allocated to
the no-protocol mode send buffer memory (refer to (1)(c)).

SETTING METHOD)/

r——— Wirite the head address in hexadecimal

b15 to b0

Buffer 104H (Head address setting) (Default : OH)

memory 105H (Buffer memory size
address setting)

(Defauit : 80H)

T Wirite the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the specific use area and
should set.
(2) Buffer memory address 105H should include the storage area of the send

data length.
(3) If any range except the user area is set, the computer link module will

execute operations with defaults.
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(c) The addresses for changing the buffer memory receive area

The bidirectional receive buffer memory area head address designation
area (Address: 106H)

The bidirectional receive buffer memory length designation area (Address:
107H)

o By default, buffer memory addresses of 80H to FFH (size: 80H) are

allocated to store data that has been sent from an external device and is
to be received by the PC CPU and the length of such data.

» To change the default receive data length and buffer memory area to
store received data, write the head address of the new buffer memory
area and the new buffer memory size when the computer link module is
started up.

» Buffer memory areas OH to FHH or 120H to DFFH can be allocated to
the bidirectional mode receive buffer memory. (Refer to (1)(c).)

SETTING METHOD i—— Write the head address in hexadecimat
b15 to bo '
Buffer  106H (Head address setting) (Default : 80H)
memory 107H (Buffer memory size .
address setting) (Default : 80H)
T Write the memory size (number of

addresses) in hexadecimal.

POINTSI

(1) Buffer memory addresses 100H to 11FH are for the specific use
area and should not be set.

(2) Buffer memory address 107H should include the storage area of the
receive data length.

(3) If any range except the user area is set, the computer link module will
execute operations with defaults.

(d) RS-232C CD terminal check designation area (Address: 10BH)

* When an external device is connected on the RS-232C of the computer
link module, the setting described in Section 4.6.2 needs to be done.

¢ The default setting of the CD terminal check is ON.

¢ To turn OFF the CD terminal check, write "1" to buffer memory address
108H when the computer link module is started up.

o This setting is effective for any function in the dedicated protocol and
bidirectional mode.

SETTING METHOD| b5 o b1 bo
Buffer memory address 1OBHr l I (Default: 0)
~— _/
Ignored Write O or 1
[ 0: Signal status checked (Present)
1: Signal status not checked (Absent)

For the operation of the computer link module to the CD signal in an RS-232C CD terminal
check, refer to Section 4.6.2.

7-18
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(e) Areas for changing the communications mode of the RS-232C interface

RS-232C communications mode setting area (address: 10FH)
Simultaneous send priority/non-priority setting area

(address: 110H)
Send method setting area when transmission is resumed

(address: 111H)

o When the RS-232C interface of the computer link module is connected to
an external device, the full-duplex transmissions with the external device
is possible when the computer link module is started up.

¢ To perform half-duplex transmission, change the default values when the
computer link module is started up as described in Section 10.

(f) Bidirectional mode designation area (address: 112H)

e The interfaces are set to the following modes according to the mode
setting switch settings when the computer link module is started up:

snv‘:::: :::::gs RS-232C interface RS-422 Interface _ Remark
0 _— Setting impossible
1tod Dedicated protocol No-protocol mode Bidirectional mode possible
5t08 No-protocol mode Dedicated protocol Bidirectional mode possible
9 No-protocol mode Bidirectional mode impossible
AtoD Dedicated protocol Bidirectional mode impossible
E —_— Setting impossible
F ' —_— For self-loopback test

¢ To set the no-protocol mode interface to bidirectional mode when the
mode setting is 1 to 8, write "1" when the computer link module is started

up.
SETTING METHOD
b15 to b0
Buffer memory address 112H L j (Default: 0)
y
Write 1
0: No protocol mode
1: Bidirectional mode

POINT|

When the bidirectional mode is set, settings with buffer memory addresses
113H to 115H are valid.
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(g) Time-out check time designation area (address: 113H)

e When data is sent from the PC CPU to the computer, the time-out check
time setting for the reception of a response message is infinite when the
computer link module is started up.

¢ To change the time-out check time setting, write the check time when the
computer link module is started up.

o If a response message is not received within the designated time after
data has been sent, the computer link module generates a time-out error.
When the data send is completed, read buffer address 116H and check
the result of data send.

SETTING METHOD|

b15 to b0
Buffer memory address 113H (Default: 0)

Write OH to FFFFH

OH: Time-out check disabled (infinite wait)
1H to FFFFH: Time-out check enabled

Set value is processed as 1 to 65535
which is the time-out check time.
Time-out check is executed during the
response message wait.

(Unit: 100 ms)

(h) Simultaneous send data valid/invalid designation area (address: 114H)

e When the computer and the PC CPU simultaneously send data, both the
data sent to the computer and the data received from the computer are
valid when the computer link module is started up.

» To change the data valid/invalid setting in the computer link module at
the simultaneous data send mentioned above, designate “send data
invalid" or "received data invalid" when the computer link module is
started up. (Referto Section 7.2.4 for the operation contents)

« If "received data invalid” has been designated, the computer link module
will ignore received data when it detects a simultaneous send.

« If "send data invalid" has been designated, the computer link module will
generate a simultaneous send error when it detects a simultaneous
send. When the data send is completed, read buffer address 116H and
check the result of data send.

SETTING METHOD

b15 to b0 b7 to b0
Buffer memory address 114H I I (Default: 0000H)

3 t
Wirite 1 or 0.

[ 0 :Received data valid:
The ACK code is transmitted after
receiving data.

1 : Received data invalid:
Received data is ignored.

Write 1 or 0.

(0 :Send data valid:
Waits for the response message after
sending data

1 :Send data invalid:
Data send error occurs and the

\ operation end.
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(Y Check sum enable/disable designation area (address: 115H)
¢ "Check sum enabled" is set when the computer link module is started up.

¢ To set "check sum disabled", write "1" when the computer link module is
started up.
e When "check sum disabled" has been set, the computer link module will

not add check sum to the send message.
And, messages received form the computer are regarded that check sum

is not added.
SETTING METHOD |
bi5 to b0
Buffer memory address 115H I (Default: 0)
* This setting is not related to the sum T Write O or 1
check setting with the setting switches
(for dedicated protocol, see Section 4.2.2). 0: Check sum enable (added)
1 : Check sum disable (not added)

(i) Data send error storage area (address: 116H)

¢ When an error occurs during the data send to the computer due to a
request by the PC CPU, the computer link module stores a
corresponding error code to the send error storage area.

(When a NAK message (response) to the data send is received, the
received error code is stored to the send error storage area.)

o Before issuing a data send request, write "0" to buffer address 116H.

o When the data send is completed, read buffer address 116H and check
the result of data send.
The send error codes are listed in Section 13.2.

(k) Data receive error storage area (address: 117H)

e When an error occurs during the data receive from the computer, the
computer link module stores a corresponding error code to the receive
error storage area.

 When the data receive from the computer is faulty, read buffer address

117H and check the error content if necessary.
The receive error codes are listed in Section 13.2.

() Area for changing the transmission control mode with the external device

Transmission control designation area (address: 11AH)
DC1/DC3 control code designation area  (address: 11BH)
DC2/DC4 control code designation area  (address: 11CH)

o When the computer link module is started up, the DTR/DSR control for
the external device is executed only at the RS-232C interface.

¢ To execute the DC code control at the RS-232C and RS-422 interfaces,
change the default settings when the computer link module is started up
as described in Section 9.

o This setting is effective to all functions available with the dedicated
protocol and bidirectional mode.
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(3) Program examples change the default values in the buffer memory specific use

area

The following are program examples change the default values in the buffer

memory specific use

area.

Incorporate necessary programs only.

in the following examples, the I/O signals of the computer link module are 80H

to 9FH which are handled by the PC CPU.

X87

| —— |——{TOP[H8 [H103] K1 | K{ F——

— TOP] H8 |H104] HO | Ki}——r
— TOP| H8|H105]H100] K1}——

—{ TOP| H8 [H106] H120| K1 |—————
LI TOP| H8 [H107] HBO | K1 }——

x87
—] TOP | H8 [H10B| K1 | K1 j}——

X87 e A
1 i
i i
1 1
ive g g VG WA 4
command X87 e m e ————— 1
— :
[} [}
e e ——— B
command X87 Po—mmmmmmmmmmmmmo oo 4
— HF— :
1 1
e e e 4
o Dy A .
H |
] 1
) 1
i 1
i '
e e cr e e e e e m e ———— <4

~s a4

SETTING METHODSI (Computer link module I/O signals: 80H to 9FH)

To designate the byte unit for data handling
Write "1" (byte unit) to buffer address 103H.

To allocate the bidirectional send area to addresses
OH to FFH (*1)

Wirite "OH" to buffer address 104H.

Write "100H" to buffer address 105H.

To allocate the bidirectional receive area to addresses
120H to 19FH (*1)

Write "120H" to buffer address 106H.

Write "80H" buffer address 107H.

To set the CD terminal check “disabled”
Write "1" (check disabled) to buffer address 10BH.

To designate the communication mode of RS-232C
(for half-duplex transmission)
Write the program according to Section 10.

Xg7 To designate bidirectional mode
ToP [H8 [H112| K1 | KI_ | write"1" to buffer address 112H.
To designate the time-out check time for 2 seconds (2000 ms)
ToP | H8 [H":ﬂ H14 [ Ki }_ Write "14H" to buffer address 113H.
TOP | H8 [H114 | H100] K1 |} To designate the data handling method (send data invalid) at
- simultaneous send Write “100H" to buffer address 114H.
TOP|H8 |H115| Ki | KI [ To designate check sum "disabled”
Write "1" to buffer address 115H.

To designate the transmission control mode etc.
Write the program according to Section 9.

Data receive in bidirectional mode
Conform to Section 7.5.

Data send in bidirectional mode
Conform to Section 7.6.

To read the LED lighting status, write the LED off,
and read the signal status and switch seftings
Read/write according to Section 8.
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*1 The following diagram shows the locations of the send and receive areas in
bidirectional mode as designated in the example program given on the previous

page.
Address Buffer memory
- OH | (Send data length storage area) A R
Gl
Bidirectional send buffer memory area (size:
— T to (Send data storage area) 100H) (Abbreviated to "send area".) User area
255 words of send data (510 bytes) can be
stored.
FFH
S
100H —%—
to
104H OH Indicates the head address is OH.
105H 100H Indicates the memory size is 100H.
106H 120H Indicates the head address is 120H.
Specific use area
—T\—— 107H 80H Indicates the memory size is 80H. pe
to
11FH
(> 120H | (Received datalength storage area) _—%%_—
12H~ """ Bidirectional receive buffer memory area (size:
80H) (Abbreviated to "receive area”.)
7 to |(Recsived data storage area) 127 words of received data (254 bytes) can be
stored.
\_. 19FH User area
1AOH
to
DFFH —t

Refer to Section 3.10 for the user area and the specific use area.
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7.27 Precautions during data communications

(1) Conditions when the computer link module transmission sequence is initialized:

¢ The power supply is turned ON, the PC CPU is reset with the reset switch, or
the mode is switched.

¢ A response message (ACK, NAK) to the data send is received.

¢ The response message (ACK or NAK) is transmitted.

¢ When full-duplex transmission with the CD terminal check enabled is
performed by the RS-232C (refer to Sections 4.6.2 and 7.2.6 (2) (d)), the CD
signal is turned OFF.

(2) Send request signal made by the computer link module to PC CPU

To transmit data from a computer link module send area to a computer receive
area, follow the steps described in Section 7.6.

Once the send request signal is turned OFF by turning ON the send completed
signal, read the error code storage area (116H) for data transmission to check
the send result before proceeding next transmission.

(3) When transmitting data from the corhputer or computer link module in
bidirectional mode, follow the steps below. .

« After completing the initial setting (No-protocol mode — Bidirectional mode,
etc.) of the computer link module by turning on the PC, start the data
communication.

o After completing the receiving/transmission of the message in response to the
previous data transmission/receiving, start the next data communication.

(4) Send/receive data length and data area

Set the data length unit (word or byte) to be transmitted between the computer
and the PC CPU so that the data is handled in the same unit.

For the PC CPU side, this setting can be made with the bldlrectlonal word/byte
designation area (address 103H) in the computer link module buffer memory.
The data area length in the message must be shorter than the size of the send
data storage area and the received data storage area as mentioned in POINTS
in Sections 7.2.2 (1) and 7.2.3 (1).

(5) NAK code

(a) Transmitting NAK from a computer link module to a computer

In full-duplex mode communication, a NAK is returned from the computer
link module to the computer immediately on detection of a data length error,
and after reception of the error message in the case of other errors. In half-
duplex mode communication, the NAK is returned after the error detection
message has been received.

A computer link module ignores the designated length of received
data if it detects an error while receiving data. if the data length is
incorrect, the data received is ignored until ENQ code received.
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(b) Trahsmitting NAK from a computer to a computer link module

To transmit the NAK from a computer to a computer link module, transmit a
2-byte error code following the NAK code.

if the NAK code is received as the response, execute error processing
according to the error code received directly after the NAK code.

The error codes related to the bidirectional mode communications are
described in Section 13.2.

When the computer link module receives a NAK response when sending
data to the computer, it reads the NAK after the data send is completed,
writes the error code to buffer memory, and turns ON the send completed
signal.

(6) Time-out check by a computer

If a time-out check is made for data transmitted from a computer send area to a
computer link module receive area in the bidirectional mode, the time-out check
time to be set must be longer than the value shown below.

(Maximum scan time of the PC CPU x 2) + 100 ms '

(7} Data code

The computer link module in bidirectional mode does not convert data to the
ASCIl code. If it is necessary to handle data in either ASCIl or JIS code, the
data must be handled in ASCIi or JIS code by the computer or the PC CPU.

(8) Framing error in the computer

A framing error happens to occur in the computer when there is no data being
sent from the computer link module to the computer through the RS-422
channel.

In that case, the data received by the computer before ENQ, ACK, or NAK is
sent from the computer link module must be ignored by the computer.

When using the RS-422 channel, make sure the interface specifications of the
computer link module given in Section 3.8.3 before performing the data
communications.

(9) Using a FROM/TO instruction to access the computer link module

A FROM/TO instruction to access the computer link module from a PC CPU
should only be used when absolutely necessary.

This is because when data is transmitted from the computer link module to an
external device at the same time as a FROM/TO instruction from a PC CPU is
executed, the FROM/TO instruction has priority and is processed first.

This delays the data send time from the computer link module by how it takes to
process the FROM/TOQ instruction.

(10) Data bit setting

If a check sum is comomunicated during data communications with a computer,
set the data bit (set with a computer), set the data bit to eight bits.
Section 4.2.2 gives details about data bit setting.
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7.3 Pre-Operation Check Points

Refer to Section 4 for the start-up procedure of the computer link module in
bidirectional mode.

Recheck the following items before starting the operations to ensure normal
performance of the computer link module.

Confirm ltem Reference Sections
(1) Switch settings Section 4.2
2) Operation of the computer link module Sections 4.5, 4.8.1
(3) Connection with the external devices Section 4.6
(4) Connection/setting of a terminal resistor Section 4.7

POINT |

Unless these items are correctly set in the bidirectional mode, normal com-
puter linking cannot be established.
Recheck the above items before starting operations.
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7.4 Bidirectional Control Procedure Basics

The following gives the control protocols and the contents of the items designated
with the control protocols in bidirectional mode.

7.4.1 How to read the charts of bidirectional control protocols

This section explains how to read the charts of control protocols given in Section
7.4.2 and subsequent sections.

(1) Transmitting data from a computer link module to a computer

N
A Area B
K
or
¢
Computer K
Computer E
link module g Area A

(a) Area A: Data send from a computer link module to a computer
(b) Area B: Data send from a computer to a computer link module

(c) Write a program so that data is transmitted from left to right.

(Example: For area A, data is transmitted ENQ to right)

(2) Transmitting data from a computer to a computer link module

E

Ni AreaA
Computer Q
Computer
link module

Area B

x> 2[xo>

(a) Area A: Data send from a computer to a computer link module

(b) Area B: Data send from a computer link module to a computer

(c) Write a program so that data is transmitted from left to right.
(Example: For area A, data is transmitted ENQ to right)
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7.4.2 Control protocol in bidirectional mode

This section gives the basic format used for the data communications in bidirectional

mode.
Control protocol format)
Contents Protocol
Direction of T
abnormal send
transmission N Error | ¢ : )
' A|code
K L H
or
[} (normal send)
A
K
Computer
Transmission P : . \
froma PC Computer link module Data Dataarea  [CheckiTime-! | The time-out check time for reception
CPUWoa Writ - N [length (Designated sum | out | of the response message after data
computer riting transmis- Q ission d heck| ission Is set in the "ti t
sion data to the L.H transmission data) | | . H|chec! | trznslr(m:ssmn is setin e( ‘ljn;e-ou
= 5 p " check time setting area” (address
buffer memory 1 L——————f ! ! 113H) of the buffer memory.
Additional within
this range
Send request P
(Y(n+1)0)
Send completed
(Xno)
Direction of
transmission
Additional within this range
*1 rﬁ
fD!ata Data area T
E |ongt| (Receiveddatato e
the obove Computer N betransferrdto | SUM
: Q| H | sequenceprogram) | L. HN
APC CPU Computer "2 N Error| {Full duplex A | (normal receive)
receives data fink module Al code| | communication c
froma K L H receive data K
, length error
computer to the buffer
memory
Received data read request \ [N
(Xn1) \ } i
Received data read completed
(Y(n+1)1)
(1) Check sum exists only when "0" is set to address 115H of buffer memory.
(2) Check sum is calculated within the area indicated by *1.
(3) The computer link module returns a NAK at the following times on detection of an error during data reception.
1)  In full-duplex mode communication
« On detection of areceive data length error  : NAK s returned immediately on detection of the
Remark error (2" in the figure above).
* On detection of errors other than the above : NAKis returned after reception of the data
2) In half-duplex mode communication
NAK is returned after reception of the error detection message.
When the computer link module detects an error at data reception, the receive data is ignored
(see Section 7.2.7(5)) so no receive data read request is issued at the PC CPU module side.
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SETTING EXAMPLE| Data

length: Word unit

)

Error code is

Writing transmis-
sion data to the

>

Numeric  Character data
data

Direction of (normal send) (abnormal send) ciored to buffer
transmission A N Er'ror memory.
(Data name) cl or |A code (address 116H)
Computer K L H
Additional within this range !
(Example) hm /‘\ oeH 15H[FolooH |\
i
E | Data Data area Check
(Data name) N | length (Designatedd ) sum
transmission data
Computer link module QiLH L H
P ! (ozq1H)!1!2!3!A:B:C !
(Example) 05H| 04H! 00H{ 01H '02H!31H!32H 33K 41HI42H 143H | 63H!01H

sion result from

buffer memory

Send request
(Y(n+1)0)

Send completed

Reading transmis-

the buffer memory

{Xno)

SETTING EXAMPLﬂ Data length: Word unit

Received data read request

L —— Character
Direction of data Numeric data
transmission < > >
Additional within this range /\
E | Dita ~ Dalaarea Check
(Data name) N |length gRecewed data to be trans- | sum
Computer alt H| ferrdto sequence program) |L H
(Example) ! A: 1 ! 2: 3 :(09C|4H):(01?7H):(051IEH) !
5H J05H DOH 41H 131H32H B3H IC4HO9H!T7HIOTH T EH:05H J4aH '02HIN
i
{Data name) N| Error rFulldupl_ex . A | (normal receive)
A| code|l roraive daia c
Computer link module K| L, H [ length error K
; Reading received
(Example) slsonioon | Received dat2 (| a2 from the OeH
is ignored. buffer memory

(Xnt)

Received data read completed

f?‘

(Yine1)1).
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7.4.3 Contents of data designation items in bidirectional mode

This section gives the contents of data designated in the message sent and
received between the computer and the computer link module.

(1) Control code

. Code . "
Signal Name (Hexadecimal) Meaning Application
ENQ O5H Enquiry The code used to begin data send.
ACK 06H Acknowledge The code returned to the mating station when
data has been received correctly.
Nagative The code return to the sending stations when
NAK 15H 9 data has not been receiving correctly.
Acknowledge ] )
(immediately followed by an arror code)

(a) Data send from a computer link module to a computer

The computer link module appends the control code to be transmitted.

(b) Data send from a computer to a computer link module

The computer link module checks the control code received. It is not
possible to read the control code from a sequence program.

(2) Data lengh

Data length expresses the number of bytes or words of data in the data area in
2-byte binary data. Data length units are determined according to the setting at
address 103H of the buffer memory.

(a) Data send from a computer link module to a computer

The data length to be transmitted is the value written to the send data
length storage area of the computer link module buffer memory by the TO
instruction in a sequence program.

The computer link module transmits the written value as it is from the lower

byte (L).
(b) Data send from a computer to a computer link module

The computer link module checks the received data length. When it is
correct, the computer link module writes the first 1 byte to the lower byte
position (L) of the received data length storage area of the computer link
module buffer memory.

Example: Data length when transmitting "ABCDEFGHIJ" and value "100"

{units: bytes)
o Dataarea———

E| Daa : Check
Computer géﬁ%& ABCDEFGHII J i(ogggm ot
Computer link —
nguple Bit data 512bytes (t';? to b1 b0
expressing [o]o[o]o]o]o]o]o]o]o[o]0]1]1]0]0]
LI H) QTJ:I ()?_H
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(3) Data area

The data of 00H to FFH code can be processed in a string of 1-byte data as the
send data.

(a) Data send from a computer link module to a computer

The data area to be transmitted is the value written to the send data
storage area of the computer link module buffer memory by the TO
instruction in a sequence program.

The computer link module transmits the data according to the designated
lenghth and byte/word units sequentially from the lower address in
unchanged codes.

(b) Data send from a computer to a computer link module

The data area received is written to the received data storage area
sequentially from the lower address in unchanged codes as they are
received. '

The data length to be written is determined by the data length in the
received message (refer to (2)) and the designated word/byte units.

(4) Check sum

The check sum is the lower 2 bytes (16 bits) of the result obtained by adding the
data length and the data area in the message as binary data.

if the setting at address 115H is "1", the check sum is not required.
(a) Data send from a computer link module to a computer
The computer link module calculates and adds the check sum.

If the check sum is not processd, the check sum is not transmitted.
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(b) Data send from a computer to a computer link module

The computer link module checks and processes the check sum received.
It is not possible to read the check sum from a sequence program.

When the setting is "check sum is disabled", the received data following the
data of the designated length is ignored up to the next control code (refer to

-

Example: Check sum when transmitting "ABCDEFGHIJ" and value "100"
(units: bytes) is processed as follows.
o Dataarea——— |
E Dal.ta T T T T T T T T T : 1|oo Chleck
Njlngh |1A B C DE FGH | J [(0064H) sum
Computer | Q| 9POCH (L HIL H
0CH ,00H [41H ,42H 43H 44H 4SH 46H 47H 48H  40H' 4AH !64H 00H [27H,03H
Computer link )
module OCH + 00H + 41H + 42H + 43H + 44H + 45H
+46H + 47H + 48H + 49H + 4AH + 64H + OOH
A 4
) Sum = 0327H
Memory contents b15 to b8 b7 to bl b0
aoserd  —0]0[o[o]o]o[1]1]ofo[1]o[o]1]1]4]
Q_TH 274 L [(H)

(5) Error code

An error code indicates the error content when an NAK response is received.
The code is transmitted and received in the range of 0001H to 00FFH. Section
13.2 gives error code detailes.

(a) Data send from a computer link module to a computer
The computer link module appends the error code.

When transmitting an error code the computer link module writes the same
error code to its error code storage area in the received data buffer memory
area.

(b) Data send from a computer to a computer link module

The computer link module writes the received error code to the error code
storage area in its send data buffer memory area.

POINT

In bidirectional communications, check sum and error codes are all binary
data. Note that in the dedicated protocol, they are handled in ASClI code.
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7.5 Data Receiving Procedure in the Bidirectional Mode
(Computer - Computer Link Module)

Receive processing stores the data received from the computer to the bidirectional
receive buffer memory area (hereafter abbreviated to receive area) and reads the
data by using a FROM instruction of the sequence program.

7.5.1 Data receive procedure

The following diagrams show the data receive process to read out data to the PC
CPU in the bidirectional mode.

PROCEDURE |
This is not necessary when the check
+ 1 It sum is not handled.
E IDattah Data | Check
N | leng area sum
. * The computer link
Computer QL H L H module e?(ecutes
. When the data area etc. receive processing with
Computer link module of the designated data | A the data received after
length have been re- (K: ENQ.
ceived, the received
data read request Xn1
is turned ON.
Received data read request - Xn1
Received data read completed Y(n+1)1 \/
PC CPU FROM
oo
by program

7.5.2 Data receive program

Shown below are basic sequence programs and programming examples when the
PC CPU reads the data stored in the computer link module buffer memory (receive
area) by using an application instruction.

The received data is read from the receive area (default: 80H to FFH).

PC CPU Computer link module
Buffer memory (bidirectional receive area)
Received data length area storage
Sequence
rogram /T " Y | T oo oo s s e m
prog Received data storage area {
(1)
Xn1 (Received data read request)

Y(n+1)1  (Received data read completed) “)

(1) to (4) in the diagram corresponds to (1) to (4) in (1)}(a) and (2)(a) of this section.
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(1) Basic sequence program (FROM, FROMP, DFRO, and DFROP instructions)

(a) Format to read from the receive area

Refer to the Programming Manual (Common Instructions) for the details.

(1) Read request
Xn1 (2) Received data read

[ I 2 3 Reads the received data length from the received
! ! [ FROMPI nt l n rD , n I_'* data length storage area of buffer memory when
the read request signal (Xn1) is turned ON.

MOVP uﬂ Stores the read data length to the index register (Z).

(3) Received data read

Reads the received data of the read received data length
P
1 FROM I n I n2 ‘ b [ Koz from the received data storage area of buffer memory.

(4) Read completed
@__‘_ Turns ON the read completed signal (Y(n+1)1) after the

received data has been read

* Data read by program (3) is processed as the received data.

(b) Programming example

To read the data of n+1 words from buffer address 80H to DO and after
when the computer link module I/O signals are allocated to 130H to 14FH.
(The designated unit of data is "word" in the example.)

| a
| |
i DO | Received datalength rom burrer
N IFROMP| H13| HBO | D | K1 |—4-———-—- ] g <i—memory (80H)
11 | o1
D2 Received data
MOVP e | Tecsveddad
LA TTTT T Al From buffer
_______ I R memory
+———]FRomp| H13 | Hat | D1 | Koz} Y o F acon poginning
[ IR y with 81
| 1
Yi41 : ;
: Dn+1 :
! ~u \,‘ I
I (n=2) !
b ]

The AnA/AnUCPU dedicated instructions are not available for bidirectional mode.
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{2) Application example

The following gives an application example to read received data and to store it
to the data register.

Example 1: Check sum enabled, in word units (receive memory area allocation: default)

To store "ABCDE 12345" , received from a computer, to DO to D5 of the PC CPU. (Computer link module 1/0 signal:
1AOH to 1BFH)

T ! LENRLIMAN Sl AR B DA S M B A E

E | Daa Data area Check

(Data name) N |length .
Computer Q0005HAB:C D:E 112 3145 0253H
B I L: H
(Example) | osi Jostroorfath aoh baar aan hastt am.sznaau.wasu sanzH

1 it 1 3 1.
\

Computer link module

Receive
data

A
(o]
K
o6H .
Received data read request X1A1 length is
& 2 stored
Y1B1

Received data read completed

‘\ 1
\ ( M @ § @
PC CPU (program) FROM p

rPC CPU program exampleJ
(1)
Ty ———|FROMP' H1Al H80l D0| K1 ,— 1 o0n . oo 00 |0, oo
M ot [ B @ D1
- J42H . 41H
oov 0o[ o[B8, | o2
J | [§)] (E)
——FROMP| H1A| Hg1| D1 [koZ—14(@) 83H s 4 D3 a4
84H D4
SET H3) : 33H , 32H 33H , 32H
T Ml | e
35H , 34H 35H , 34H|
Computer link module Sequence program
buffer memory data memory

' (4)
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Example 2: Check sum disabled, in word units (receive memory area allocation: default)

To store “ABCDE1234", received from a computer, to DO to D5 of the PC CPU. (Computer link module I/0 signal: 80H to 9FH)

4

J

FROM processing

i

i

PSP |

—Fromp| Ha [ Heo | Do] k1 |—1
— s S

| +p[oojor] z}—
t—rrowe] Hs [ He1{o1 [kez—1 (2)

1 T T T T T T T
E Dallta
(Data name) | v flength Data area
QO00SH| . i
Computer A'BiICiDIE1 112131
L H | T T T Y T I |
N
(Example) |, OOHIOOH 4TH: 42H ! 43H 1444 45H! S1H132H! 54! 34
Computer link module —
Received data read request X81
Received data read completed Y91
PC CPU (program)
(PC CPU program exampie|
X81 Yot

—

1)

' (3)

 (4)

Address %))

® A
81H 42 41H
g2k “B-6] @
gan| () ©®
R

@
85H

Computer link module
buffer memory

80H|00H , 09H| ——»

Receive data
length is stored

DO |ooH , 09H
01| ® @

D2
o O ®

D4lagi  aom
Ds )

Sequence program
data memory

POINTS

units).

¢ Even if send data units are set to byte units, the FROM instruction in a
sequence program operates in word units. Therefore, the received data
length must be converted to the number of buffer memory points (word

In the above example, 9 bytes of data must be converted into 5 words
(9+2=45..5).
* When an odd number of bytes of data is received, the higher 8 bits of the
last address read by the FROM instruction are "00H".
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