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1. INTRODUCTION
MELSEC-X0J is provided with, besides the standard instruction
set consisting of 18 control instructions and 8 data instruc-
tins, all of which are avialable in the standard KO, K1 or
K2 CPU, additional 15 application instructions.
The application instructin set includes 13 arithmetic opera-
tion instructions and 2 high-speed program processing instruc-
tions.
This manual describes the functions and practical use of the
application instructions.
(For the standard instruction set, refer to "MELSEC-K Program-
ming Manual".)

2. APPLICATION INSTRUCTIONS LIST

No. ?ategory'of Name Tastruction Data register
instruction used
1 Arithmetic 8-bit data associa- OUT F110 |2 wds.,
operation tion (register D110, D111
instruction | pairing)

2 16-bit data dis- OUT F111 |2 wds.,
sociation (register D110, D111
pairing off)

3 16-bit data AND OUT F112 |2 wds.,
Operation DllO, D111

4 16-bit data OR OUT F113 |2 wds.,
operation D110, D111

5 Batch shift of M OUT F114 | 3 wds.,

D110 ~ D112

6 Batch shift of D OUT F115 |3 wds.,

D110 ~ D112




Category of

Data register

No. | . . Name Instruction
instruction used
7 Batch reset of D OUT F116 |2 wds.,
D110, D111
8 Indirect reading of OUT F117 |2 wds.,
T, C, D D110, D111
9 Indirect writing of OUT F118 |2 wds.,
T, 6 D D110, D111
10. Y—D Data transfer “OUT F119 |2 wds.,
D110, D111
11 4<~16 Decode/encode OUT F108 | 3 wds.,
e D110 ~ D112
12 16-bit check OUT F109 | 2 wds.,
D110, D111
13 Data inversion OUT F100 |1 wrd., D110
14 High-speed High-speed program SET F126
rocessin call instruction 2 wds.,
p g D126, D123
15 | instruet= | yioh_speed program RST F126
| ion

return instruction

output are possible with PU or GPP.

* A1l available peripheral equipment is applicable and program input/




3. DATA REGISTER ASSIGNMENT AND APPLICATION

Fune- Data register
No.| Name of function {tion g
No. D110 K D111 . D112
1 |8-bit data associ-| F110|Lower 8- Upper 8-
ation bit D No.) I bit D No.
Associa-
ted D No.
2 |16-bit data dis- F111|{D No. be-
. . for dis- .
sociation . . :
sociation IfUpper 8~
bit D No.
Lower 8-
bit D No.
3 |16-bit data AND F112|D No.
Operated | I| D No.
result
D No.
4 }|16-bit data OR F113|D No.
Operated | I| D No.
result
D No.
5 |Batch shift of M F114|{Head No. | I | Number Shift
of M of bits direction
6 |Batch shift of D F115|Head No. | I | Number Shift
of D of re- direction
gisters
7 |Batch reset of D F116|Head No. | I | Number
) of D of re-
gisters
8 |Indirect reading F117]|T,C,D I]| Contents
of T,C,D No. read
9 |Indirect writing F118{T,C,D I| Data
of T,C,D No. written
10 |Y—D Data transfer| F119|YNo. and | I| D No.
number trans-
of digits ferred
11 |4--16 Decode/en- F108 |Data I | Decode Encoded
code or en- or de-
code coded re-
sult




Func- Dat st
No.| Name of function | tion ata register
No. D110 * D111 *1 D112
12.| 16-bit check F109 |[Check I | Cumulated| o
’ data bits
13 | Data inversion F100(D No. I
-14 | High-speed pro- . F126 D126 D126
cessing instruc- High- 1| High- T
tion . speed speed
program program
head head
step No. step No.

% UI" shows the data to be prepared before execution

of application instruction.

"0" shows the resultant data after execution of ap-

plication instruction. .

NOTE: D No. shown in the above list is data register No. (0 - 95)
for operand. Arithmetic operation is actually performed

with the specified data register.




4. FUNCTIONS AND PRACTICAL USE OF APPLICATION INSTRUCTIONS

4.1 8-bit data association

When AND or OR operation is performed with 16 bit data in

the standard K series CPU, only plus integer ranging from

0 to 9999 can be specified.

When the additional function is used, however, 16-bit data

can be formed as follows:
4.1.1 Fucntions

Function No.: F110

Data to be associated Associated result

m
D(D111> D(110) D(DL110)
0{1]0}1f0{1{0{1 0j0joi0]1j1j1|1}— |ojrjoj1jo}1{of1}ojololoji|1|1h
Ignored Ignored [ 1
Low-order data

High-order data

Fig. 4.1 Data association

NOTE: D(D110) indicates the contents of the data register specified
by D110.

(1) When D No. storing lower (low-order) 8-bit data to
be added with counterpart and other D No. storing
higher 8-bit data are set in D110 and D111 respec-
tively, and Flll is executed, the resultant 16-bit

data is placed in D (D110).
(2) The contents in D (D111) do not change.

(3) The data to which another data is associated, may be

either BCD 2-digit data, or binary 8-bit data.



(4) When the newly formed decimal 16-bit data is larger than
9999 and BCD instruction is executed, "RUN" display
flickers. No substantial problem is caused
by data exceeding 9999 as far as BCD instruction is not

executed.
However, monitor data by PU or GPP cannot be normally
displayed.

4.1.2 Circuit applications.

Refer to Fig. 4.5.

4.2 16-bit data dissociation
The result from AND or OR with 16-bit data is divided into
one pair of 8-bit data when this function is used.

4.2.1 Functions

Function No.: F111

Data to be dissociated Dissociated data

e e eeee—
D(D110) D(D111)> . D(Dl10)

0j1}0{1|{0]1}j0}1{0|0]jOfOf1|{1]1j1|— {0]0]0|0j0[0|0}0j0|1|0]1}0]|1]0}1 010j0j0}0{0l0|0jO}0[0|0 (1)1 {L{1

They always \ They always

Low—ordff data turn to "OM. turn to nan I
High-order data
Fig. 4.2 Data dissociation

(1) When D No. storing 16-bit data to be dissociated is
entered in D110 and D No. in which upper 8-bit data
is placed after the dissociation is entered in D111,
and F1l1l1 is executed, the dissociated two data are

placed in D(D111) and D(D110).



(2) The data to be dissociated may be binary 16-bit data

or BCD 4-digit dataf
4.2.2 Circuit applications

Ex.: Contents (BCD 4-digit data) of D5 are divided into two-

digit BCD data, and placed in D5 and D20 separately.

4+ MOV} K 5|D110 D5 is specified
in D110.
MOV| K20} D111 D20 is specified
in D111.
Fig. 4.3 Data dissociation

4.3 16-bit data AND operation

Each bit-to-bit AND operation is performed between two

data registers.

4.3.1 Functions

Function No.: F112

D(D110) tjtf{1r{1r¢{rjprjrjiriofojolojiriritit
AND

D(D111) 00010‘01000110100
3

D(D110) 0jojo0j1y0j]0j1j0j0j0j]010f(0}j1}01}0

Fig. 4.4 lé—bit data AND operation



Circuit applications

The third digit of BCD 4-digit data of D10 should be .

masked with "O".
When D10 is "1 2 34", for example,

D10 = 1234 — 1204

| 1

MOV|K 15| D 1 (p1) {o]o]o]o]o]o]o]o]o]ofo]o]a]1]1]1]
MOV| K255| D 2 (nz)  |o[o]o]o[o[o]o]o]1]a]1]1]1]a]1]1]
MOV[K 1|D110 D1 is specified in D110.
MOV|K 2| D111 D2 is specified in D111.

T o0 AR
MOV|K 10| D110 D10 is specified in D110.
MOV|{K 1| Di11 D1 is specified in D111,

Foy— 20> [l L[]

!
E00ECONCEng0Encg

Fig. 4.5 AND operation circuit
composition

TN

o



4.4 16-bit data OR operation

Each bit-to-bit OR operation is performed between two data

registers as follows:

4.4.1 Functions

Function No.: F113

D(D11O0> |oOo|1j0(1fOoj1jO0f1fO0fL1|jOj1|O|L1|O{]1
OR

D(pl1l11) jO0jO0(O0jO0Oj1(1fl(1f1jO0j1{O(O[1)]Of]1
1

D(D.110)0101111111110101

Fig. 4.6 16-bit data OR operation

4.4.2 Circuit applications

Ex.: OR operation is performed between D10 and D20 and

the result is placed in D10.

s

F — 1MoV K10 [D110}—4 D10 is specified in D110.

MOV |K20 |D111}— D20 is specified in DI11.
F
@—T (D10) V (D20)—(D10)

Fig. 4.7 16-bit data OR operation circuit

4.5 Batch shift of temporary memory M

Temporary memory M shift (SFT) instruction available in the
standard CPU is of one bit shift instruction, and

several steps are required for shift instruction with

plural bits.



When the function F114 is used, contents of desired number
of bits may be batch shifted leftward or rightward from the

specified head No. of M.

4.5.1 Functions

Function No.: F114

Head No. of M: D110 0060 Binary nu-
merals

Number of bits to be shifted: D111 0030 Binary nu-
merals

M may be specified between the range from MO to M249.

If number of bits specified in D111 exceeds this range, shift

is not executed.

Shift direction [p112] [0o000]

(leftward/rightward) Leftward Rightward
shift shift

(1) The head No. of shift register to be formed is placed
in D110. The No. should be junior one no matter
whether shift is leftward or rightward, and written with

binary numerals* in D110.

(2) The length of shift register, that is, number of bits

to be shifted, is written in D111 with binary numerals¥.

*Writing with binary numerals

When decimal numeral "n" is written on PU or GPP in
the form of MOV Kn D110 D111 , it is automatically
converted into binary numerals. However, binary num-
eral should be used as converting from decimal numeral

when head No. and number of bits are specified in
BCD code.




(3)

(4)

Direction of shift should be specified in D112. When
the contents in D112 are "90", the shift is leftward
from junior No. to senior No. The shift, however, is

rightward from senior No. to junior No. when the contents

are \.’Il"

Circuit composition

Shift pulse (command)

{| PLS Mn | Shift signal is

converted into
pulse signal.

f {Mov | K60[D110}~ Head No. M60 is
entered in D110

t—— MOV | K30|D111}— Number of bits "30"

is entered in D111.

F——{MOV |KO/1|D112}4 Shift direction is

specified in D112.

("o" for leftward
"{" for rightward)

<:i:>_ Shift is executed.

114 Leftward or right-
ward shift by one

bit

{F » Step 1 Shift output can be
used.

Fig. 4.8 Shift register circuit composition

Shift command should be converted into pulses, other-
wise "racing" (shift goes on without interruption al-

though only one pulse is given) might occur.

When only one shift register is available in a program
, it is recommended to enter the data (head No., number

of bits, etc.) at start of execution, thereby "B" block

may be simplified with only Mn and F1l14.

Actual shift register requires, in addition to the cir-

- 11 -



cuit shown in Fig. 4.8, reset circuit and data set

circuit. For details, refer to para. 4.5.2.

@ One-bit shift occurs each time when Mn turns on.

(5) The status of the shift register exemplified in Fig. 4.8

is as follows:

(:) Leftward shift

] Shift register (30 bits)
Bit No. 29 28 27 3 2 Ol/Head No.
M91 90189 88 87 _____ 63 62 61 60159 58
Before execution lu l, 11 ]1 lo ]1 o] 1]
Over- P
flow / /
M9190 i 60 59 58
After execution I J,'l o 1 [o‘ ]1 |0 ]1 ‘0 ln [ Jﬁ
(after shifting) T
‘ Content of M89 does YContent of M59 does not
not shift, and M90 shift, and M60 always
remains unchanged. turns to "0".

Fig. 4.9 Leftward shift

@ Rightward shift

Shift register (30 bits) l

Bit No. —bpg 95 27 s 9 0”’/Head No.
M 91 90{89 88 87 63 62 61 60 (59 58
Before execution IO 11 1410 l1J_ ]0 l1 [1 0 IO |1
\ ~ 0ver
flow
M 91 90 89 L 59 58
After execution VIo |1Alo l1 lo i 1| 1J ol 1
(after shifting) ’ )
Content of M90 does not shift, Content of M60 does not shift,
and M89 always turns but M59 remains unchanged.
to "O",

Fig. 4.10 Rightward shift

(a) In leftward as well as rightward shift, the first

e~

TN



4.5.2

bit (M60 for leftward shift
shift) is not affected by s
with "0" at all times.
be entered,

ing.

(b)

, and M89 for rightward
hifting, and replaced

If any shift data must

it should be placed after the shift-

The contents at the final bit of the shift register

(M89 for leftward shift, and M60 for rightward shift)

is erased due to overflow.

(6) Any bit "Mn"

in the shift register may be set or reset

with set (SET) instruction or reset (RST) instruction.

Circuit applications

(1)

Reset register reset input

Leftward shift register

-

} PLS M15 ] L Reset input signal is
converted into pulses.

%MK)V ]K 0 ]Ds 3}—~«-Batch reset of shift register

"O0" is entered in D33,

contents are transferred to

M15
Il
K 4
MOV D338 M6 0
K 4
MOV |D33 M7 4

Shif? pulse input

I
MIG

— MOV ]K

Shift data input
I

M17
—i

., Bit No. 10 set input

—iF

M18
Bit No. 23 reset input

M19

M30

14
I
.

- Bit 0
M89 :

p—I————— Bit 29.

Fig. 4.11 Leftward shift register circuit

13

PLS M16 p

{[MOV]K60 [D110}—» Register head No. is set.
--4 MOV ]K3 Oll)lllk—ﬂvNumber of bits is set.
0 [D112}—4 Leftward shift is specified.

1?4 ' Execution of shift.

% PLS M17 F‘“' Shift data are converted into
— SET MGOI———4;>
‘IPLS MlSI———« ) ‘
SET M70 .> Bit No. 10 is forcedly set.
{PLs Mi19}—4. . i .
)Blt No. 23 is forcedly reset.
ﬁlRST M83’—‘-

M60 - M89 and reset.

Shift input signal is con-
verted into pulses.

pulses, and entered in the
first bit (M60).

Use of shift output



® ©

Contents shift from junior M No. to senior M No..

"B" circuit block is for multi-bit batch reset that is

accomplished as follows:

D33/ 0|0 | O 0 Contents of D33

b 1S "0"
// a b / a

M 9 8 88 ’7776757473

L Jofe] I°l°l°|°lo!""‘LololoI]
16 bits " |16 bits >

Total 30 bits

Fig. 4.12 Batch reset of M

In "a", "O" is transferred to M60 ~ M75 with

K4M60]:  "0" is transferred to M74 - M89 with
in the case of "b".

Total 30 bits may be reset-at the same time.
Although no function or instruction is available for
batch reset, batch reset can be programmed as shown in

Fig. 4.12.

The "E" and "F" circuit blocks are for setting of shift
data to the head bit. The setting is accomplished
without synchronization with shift pulses, and immediate-

ly realized when data are given.
If it needs synchronization with shift pulses, a circuit
block "D" shown in Fig. 4.14 should be employed.

Any bit in the shift register may be forcedly set or re-

set with input signal, as the case may be with "G", "H"

P




"I" and "J" circuit blocks.

(:) It is recommended for prevention of overlap of timing to
convert each input signal into pulses, like in "A", "C"

"EM, "G" or "I" circuit block.

@ Timing chart of circuit operation.

Reset input |1

M15 Il :
Shift pulse input __ [ L[ L __ 1 [ 1[I 1__. R
M16 ﬂ ﬂ Bl I M _ . _J
] i )

Shift data - Ll Ly ; !

M17 n_ | L } ﬂ l f

T T T 1

Bit 10 set input L ! s ! :

M18 vl I R I 5 !

Bit 23 reset input o | P | P :
M19 Lo | "i u | T T
) ' T s P t B A —

Shift output L f b ! / Lo ;

Bit 0  M60 I L I S :

1 61 — ! ) 7 !

2 62 1 o :

3 63 b :

i R !

10 70 L

E * : \

23 83 = Forcedly set—ﬁ E

; Ty T

29 89 Forcedly reset_.__!

Fig. 4. Leftward shift timing chart



(2) Rightward shift register

Shift register

.
I

reset signal

M25

!PLS MZSF——

11
10

{MOV

[K 0[p33

MOV

D33 | g

MOV

p33|K 4

M74

?hift pulse input
|

LR

Shift data input M26
: 11

{SET M89F—~

M26 ‘
{1 {MOov [K60|D110}H
+——{ MoV [K30[D111}
—— MOV [K 1[D112}—
F
114
Bit No. 10 set input
i} {PLS M27}——
M27
il {SET M79}——
Bit No. 23 reset input

{PLS MZS}——
CERIs

M28

1L

ir

M89

1 > Bit 0
M30 :

i} >Bit 29
Fig.

{PLS M26P—~

Reset ‘input signal is
converted into pulses.
Register batch reset

"0" is entered in D33,
transferred to M60 ~
M79, and batch reset.

Shift signal is convert-
ed into pulses.

Shift data are entered,
being synchronized with
shift pulses, in M89.
Register head No. is set.
Number of bits is. set.
Rightward shift is spe-

cified.

Execution of shift

Bit No. 10 is forcedly
set.

Bit No. 23 is forcedly
reset.

Use of shift output

4.14 Rightward shift register circuit

"p" circuit block reads shift data, being synchronized

with shift pulses,

ward shift register "M89".

and sets the head No. of the right-

Other functions and operations are same as those of the




leftward shift register.

@ Timing Chart of circuit operation

Reset input . rfw Ar
M15 /

Shift pulse input I /____*__{{P“j{w____{{—L_

—

il
-

M26

i

Shift data input

Bit 10 set input

M27
Bit 23 reset input S -
M28 e -

P N S i

Shift output

_____.__.__-.‘-.—4-—-::]

"'“"J'"“‘_“"—"""*"’:J

o e e e - —————— o = — o ——

!
]
)
|
+
]
]
]
t
]
1
I
1
|
|
|
1
!
!
!

1
!
i
!
!
|
f
I
i
1
|
i
|
!
!
!
!
|
|
[
f
]
!
!
I
]
|
!
I
'

_

I
1
[}
1
|
/) !
Bit 0 M89 r i / ;
1 MS88 i l
\ 1
2 M87 l
]
3  M86 ;
10 : M79 "“m :
E Forcedly set !

f
Forcedly reset

Fig. 4.15 Rightward shift register timing chart

4.6 Batch shift of data register D

In order to shift contents in data register of the standard
CPU, MOV instruction must be repeated the same times as
number of data to be shifted and therefore considerable number

of steps must be programmed for large number of data.

When the additional function is used, the data shift may be

accomplished only by specifying head No. of data register,

length of data (number of bits), and direction of shifting,



4.

thus facilitating programming with short number of steps.

[Data register

6.1 Functions
Function No.: F115§
Head No. of register D: P110 (0057 Binary numerals
Number of data registers .
to be shifted: D111 |[0016 Binary numerals
Direction of shift:
(leftward/rightward) D112 Fo 00 OI [0 00 lj
Leftward Rightward
NOTE
Applicable number of register range is from DO to D95.
If number of registers specified by D111 exceeds D95, batch
shift becomes impossible.
(1) Shift status
@ Leftward shift
[ 16 data
D 73 J 72 71 70 59 58 57 l 56
loooo[1635][4701[3862] || [oos7[o126]0032[1200]
Overflow - /Iq—
J‘OQ*OEIJLQI 3862 0491__ 0126 0032/0000 (1200
D 73 72 71 70 59 58 57 56

!
Content of M70 data register,

(@) Rightward shift

!
Content of M56 does not

shift, and 0000 is placed.
Fig. 4.16 Data shift (leftward shift)

16 data |
D713 72 71 70 , 59 58 57 | s
6000 [1627]|0033[1329 J/ 0002|4077 (81561234
\\\\ N N \\\ Lﬂ
' - AN N\ Overflow
D 73 72 \g1  \g0 \g9 \\;8 o7 56

2559 0002 4077 [1234]

|s000]oo00]1627]0033] ﬂ( ]

L—0000 is placed.

Fig. 4.17 Data shift (rightward shift)

- 18 -




(2) The head No. of data register (junior No.) to be shift-
ed should be specified in D110. The head No. should
be one with junior No., no matter whether data shift is
leftward or rightward, and be "D57" in Fig. 4.16 and Fig.

4.18.

(3) Length of data (words) to be shifted should be specified
in D111. When 16 data are desired to be shifted, for
example, "16" is entered in D111. Care should be taken
not to enter data over the range from D95 (leftward

shift) to DO (rightward shift).

(4) Direction of shift is specified in D112.

Leftward 0000 Junior No.~ Senior No.
Rightward 0000 Senior No. —= Junior VWo.

(5) With a shift signal, leftward or rightward batch shift (

a group of data is shifted at the same time) occurs once.

(6) Circuit composition

Shift pulse (command)
il

A il {PLS Mnf——-Shift signal is convert-

ed into pulses.

Mn
F IMOV]K57[D110}—] From D57

——{Mov[k16[p111}— 16 data

—MOV[K 1[D112}—— Rightward shift

F Execution of data
115 shift
C Jﬂége comm%n?l X 0 |D57 Shifted result is used.
H | S— M150 turns on when the

final data is "Q".

. Judge comm7n2|K15001D57 M1 51 turns on when the
' final data is larger

than 1500.

B !

Fig. 4.18 Data shift circuit composition



(7)

(8)

(9)

®
®

In order to prevent racing, be sure to covert shift

signal into pulses.

"B" circuit block may be simplified to only Mn and
F1ll4 when one program has only one coil (one data
shift) in F115 and three MOV instructions in that block

are given at initial time.

A separate circuit is required to enter data in the

register with Shift top (D72 in this example).

Each time shift signal Mn turns on, batch data shift

occurs once.

As the result of data shift, the contents of the

final data register (D57 for rightward

shift in Fig 4.17, and D72 for leftward shift in Fig. 4.16

are judged as in "C" circuit block and the judged result

(M150, 151) may be used in a sequential control system.

The shift head register contents become "0", as shown in
Fig. 4.16 and 4.17, when F115 is executed.
Therefore, the data set mentioned in (:) should be per-

formed at a step coming after the execution of Fil5.

The last register contents are erased after the execution

of F115, due to overflow.

Contents in the data registers out of shifting range are

not affected by data shifting.




4.6.2 Circuit applications.

The example is that data shift is performed for "tracking"

(tracing of data) in the working line shown below.

Working machine

\
X000, Detection of work 8 C 1
L ! |

3 2 1 E:\ 8 E

A ¢

X 01~040§det3r;;je.fio(;a;ioir§ A — Work flowing 0

D3o D31 D32 D33 D34 D35S
*Data register No.

Fig. 4.19 Data shift model

The control sequence in the example shown in Fig. 4.19 is as

fo

llows:

Data registers D30 ~ D35 are assigned for each stop station
(6 stations) on the working line.

At the entrance of the line, whether work exists or not is
checked. When work exists (X00-ON), type of the work is
identified (identification No. is used to prepare work data).

Signal "X00" is used as shift pulse (command) signal.

The working machines are arranged so that the working
operation well corresponds to the work data, as shown in
Fig. 4.20 (Circuit block D - G).

When working has been completed at a machine, the work is
fed to the next station, and stops with "X00" turned on.

When "X00" turns on, the work data are shifted and the work



No. is read. The read work No. is entered in the head

data register D30.

After the shifting, work No. is discriminated at each machine
and the working starts again when the conditions are sat-

isfied.

The circuit exemplified here shows only the basic operation.
In actual control system, various interlocks, conditions and

peripheral circuits must be incorporated.




Completion of working A ~ D

Working Ma

Mb Mc Md M2
“ I} } , Feed motion starts when
working is completed.

M2o

M 22

Moas
.—_‘i -
M2o Md
- @
M2y I
Fig. 4.20

" 4

|
Y80
I
Working X00
—| | PLS Mz Work exists, shift completed.
M2o '
/| MOV| K30 D110}~«.Data shift from D30
—MOV| K 6 |Dl111 6 data
—{mov][ K o]pi12}—4 Leftward shift
lfs ¢ Execution of shift
—{ MOV §()% D30 Work No. (type) is read.
Mzo l - .
i 1 < IK 0}:D3 2 k] "A" machine
Ma Working starts and goes on
L{ > |k 5|D32 H_%_@__‘ when work is "1 - mgn,
M2
| M |

"B" machine

Working starts and goes on
when work is "4".

“C" machine

Working starts and goes on
when work is "3" -~ Mwgn,

"D" machine

Working starts and goes on
when all works ("1" ~) are given.

Data shift and its application circuit



4.7 Batch reset of data register D

All consecutive data register contents are cleared to "O",
4.7.1 Functions

Function No.: F116

Head No. of
register D: IDIIO] [Q 04.5! Binary numerals

Number of data '
registers to ]Dllll LQ()Z 0‘ Binary numerals
be reset:

Number of data registers ranges from D0 to D395, Batch reset be-—
comes impossible when the number of data registers is out of this

range.
(1) The head No. of data resisters to be reset is specified
in D110.

(2) Number (length) of data to be reset is specified in

Di11l.

(3) When F116 is executed under the above-mentioned condi-
tions (1) and (2), the all contents in the data registers

up to 20 wds. from D45 (D45 ~ D64) are cleared to "O".

4.7.2 Circuit applications.

Reset input

”“““4%’ { PLS Mn Reset signal is converted
Mn into pulses.
{ i “{MOVW K451 DIH)}—<D45 is entered in D110

w——4 MOV] K201[ﬂ171~4 20 data are entered in

P Di1l1l.
116 ! Batch reset

Fig. 4.21 Data resister batch reset circuit
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(:) Reset input signal should be converted into pulse sig-

nal at all times.

(:) The register D not backed up (latched) for power fail-
ure is automatically reset when the programmable con-

troller is turned on or CPU "RESET" switch is operated.

(:) The functions may be used to reset the register D backed

up for power failure.

4.8 1Indirect reading of T,C,D (Timer, Counter, Register D)

When current values of timer (T) or counter (C), or contents
of register (D) are read in the standard CPU, each one cir-

cuit must be programmed for each No. to be read.

On the contrary; desired current values or contents can be
readily read with this additional function, only by

specifying No. of T, C or D and executing this function{F117).

Therefore, the use of F117 is very advantageous when exter-
naly display or determination is desired for reading of current
values or contents of T, C or D because the circuit may be

simplified.
4.8.1 Functions

Function No.: F117

No. of T, C or D: D110 0/1[0- Binary numerals
— .

T,C,D No.

L Specifies T, C or D
0: T, C
1: D

Contents read: D111 9 8 7 6



NOTE

(1

(2

4.8.2

T or C No. should be within a range from 0 to 127, and D within a
range from 0 to 95. F117 may not be realized when No. out of
this range 1s specified.

) Desired No. of T, C or D is binary specified in D110,
When timer or counter current value is read, the 4th di-
git is filled with "0" (decimal numeral).

The 4th digit is filled with "1" when register content is
read.
Ex.: 0064 T64 or C64
1064 D64

) When F117 is executed, the current value or content of
specified NO. is read out in D111.

It should be noted that timer/counter current value is in
binary notation, while register content is of binary, or

BCD, or bit pattern.

Circuit applications

Fig. 4.22 shows an example of display panel capable of in-

dicating timer/counter current value or register content

(binary). O )
SELECT ‘NO. INDICATOR

Name of each part of the c
. T D
panel and the connection @ E 2 @

with programmable control-

<]

ler are shown in Fig. 4.22.

T: X0 No.: X4 ~ F

C: X1 Indicator: X3

D: X2 Readout: ‘ .
Y10 ~ 1F

Fig. 4.22 T,C,D Display
panel ©) o
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In the circuit shown in Fig. 4.23, when X2 turns on (re-
gister content is read), register No. is set by adding
"1000" to read No. As for timer/counter current value,

no additional operation is required.

Since data is read in binary notation after the execution
of F117, it should be output to the readout through BCD

conversion.

In practical use, a provision will be necessary to check
that setting is not out of the specified range (T128, for
example) .

The circuit blocks "B" and "C" may bé modified as shown in
Fig. 4.25.

In this circuit, the above-mentioned checking circuit is

also incorporated.

MELSEC—-K
KX

T
SEELECT X0

D
O———X2 Readout (display)
KY
Y10
DISPLAY LS 1] 2] 8|4

———O O—>X3 1F
(16 bits)

K2CPU-S3

NO.

0| 2|9 EX4~F

12 bits
Digital switch ( )

Fig. 4.23 External connection



X 3
A ¢——r} ]'PLs M15 }——
M15 X0
B 4| — F BIN| % 3lpi10
X1
i
R1
M15 X2
c4——— BIN| ¥ 3|p110
— + | Kwoo|Dp110}—
M15
L F
D r 117
-——-{BCDl DlllT 0111]___<.
mov| pr1t|§ 2
X3
A +—b PLS M15 !—«
M15
[T K 3
B I BIN|% 3 D110 [ —
X0
C > |k1z28|p110| M ® .
X1
M15 X2 . -
D p—I {— > [k9s]Dp110
M15 X2
Ep—oAb— [+ [kwoo [p110 }—4
M15 M16
P I— 117
M15 M16
Gd— Imov | Keeee [D111}—
M15
. 1 |
Hb——F I'sco|pii1|piin 4
MOV | D111 513 4
Fig. 4.25

"Display" ON

For T, or C, data is entered,
being converted into binary
numerals.

For D, data is entered, being
converted into binary numerals,
with additional "1000V.

Reading of current value or
content.

Read data is converted
into BCD numerals.

Output

Fig. 4.24 T, C, D current value/content display circuit (1)

T, C, D current value/content display circuit

28

¢ "Display" ON

T, C or D No. is entered.

When T, C No. is 127 or less,
or D No. is 95 or less, Mi6
turns on and M160FF may not be
entered.

For D, add "1000" to No.

4 Reading value or contents.

"9999" is displayed in case
of setting error.

Binary numerals in D111 is
converted into BCD.

Output of display data

(2)



4.9 Indirect writing of T,C,D

With this function, current values of timer (T), counter

(C) or register (D) contents are written with the No. of
timer or register specified.

The indirect writing is mainly used to change contents of
register D, and utilizing this, it may be usable to change
set values of T, C.

Although current values of timer (T) or counter (C) may be
changed by using this function, it is recommended to change

the current values by usual program edition.

It should be noted that T, C set Qalue with Kn has been writ-
ten at programming steps and therefore may not be changed
with this function.

To change T, C set value, Dn should be specified for set
value and the content of Dn 'should be changed with this func-

tion.

4.9.1 Functions

Function No.: F118

T, C, D No.: D110 1 n Binary numerals
| ——

T,C,D No.

Specifies T, C or D.

O0: T or C
1: D

Data to be written: D111 Binary numerals
INOTE!

T, C No. should be specified within a range from 0 to 127 and D
No. should be specified within a range from 0 to 95.

If specified No. is out of the range, F118 cannot be executed.
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4.9.

(1) T, C or D No. is entered in D110 with binary numerals.
Numerals ranging from 0 to 127 may be used for T, C No.
and numerals added with "1000", ranging from 1000 to

1095, may be used for D No.

(2) Data is written in D111 with binary numerals.

T, C or D content is reset (cleared) when data is "O".

(3) The data entered in D111 is written to the T, C or D No.

specified in D110 when F118 is executed.

2 Circuit applications

An example of application of (e e
O )
indirect writing, where T or SELECT NO
C current values, or D con- T<:::f
tents are totally changed, is

described here.

WRIT DATA
E =

Fig. 4.26 is an example of <::> [E [:rif
610

practical application to

O O
"writer panel" and Fig. 4.27 — ]
shows the external connection T: X0 Write X3
. C: X1 No. X4 ~ F
diagram. D: X2 Data X100 ~ 1F
Actual circuit becomes as Fig. 4.26 'T,C,D writer
shown in figune 4.28. panel

The circuit block composition

from "A" to "E" is same as that

shown in Fig. 4.25, where No. is entered and checked.

In the circuit bleck "F", data is entered, and written to

the No. specified in D110.

If No. setting is not acceptable, data reading and writing

are impossible and T, C, D current value/content cannot be

- 30 -
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When setting error occurs, M21 turns off. Alarm lamp or

buzzer may be used when circuit block "G”, for example, is
added.

When the panel combination consisting of those shown in Fig.

4.22 and Fig. 4.26 is built up and the exemplified programs
are prepared, they may be used in debugging.

MEL SEC-K
SELECT - X0
‘ o ixi
ol ixe

WRITE |
e

-——ou-O O————> X3

NO.

DATA

0| 7|5 X4 ~r
—>

X10~1F

Fig. 4.27 External connection



X3

A : {PLS MZOF«-
M20
B { } BIN|X 37pi10
X0
c t——— > [x128|p110
X1
]
M20 X2
Dt——————- > [K96[D110
M20 X2
E o { + | kw00 [prio}—
M20  M21
Fe———F BInN| &, 2 D11
F Y
61;—_*
M20
G i [RST Yn |
M20  M21
I ly {sET Yo }—
Fig. 4:28 T, C,

4.10

Data transference from Y to D

"Write" ON

"No." is entered.

t T, C No. should be up to 127.

When D No. is 95 or smaller,
M16 turns on. If M16 turns

off, setting is not acceptable.

"1000" is added to the No.
for D.

"Data" is entered.
"Write" is executed.

Setting error is output.
Lamp or buzzer is driven by Yn.

D indirect writing circuit composition

Although the standard CPU permits data transference from D

to Y,

reverse data transference from Y to D is impossible,.

16-bit ON-OFF (L-H) status of Y, grouped for each four bits,

can be transferred to the specified D when this function is

executed. |

The function may be used to check bit pattern (ON-OFF sta-

tus) output from Y against the standard bit pattern, or to

latch bit pattern in D in case of power failure.
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4.10.1 Functions

Function No.: F119

Y No. and digits: D110 Y.No Binary numerals

Head No. of Y: 00 ~ 31
To be "O0" at all times
Number of digits: 1-4

I

D No. to be transferred:

D111 D.No Binary numerals
l L—-D No.: 000 ~ 095
D is specified here.
To be "1" at all times.

(1) D110 can be set up as follows:

(:) n: Number of 4-bit groups 1-4

Number of Total number
bit groups of bits

1 4

2 8

3 12

4 16

(:) 0: To be "0" at all times.

@ Y. No.: Head No. of Y-—-00 ~ 31

D should be within a range from 0 to 95.

If D is out of this range, F119 cannot be executed.

(a) Y No. should be the head No. of 16-bit group, and
expressed in decimal notation, as shown in Table

4.1.



Table 4.1 Y

No. and applicable code

Y No. Code
000~00F 00
010~01VF 01
0620~02¢F 02
030~03F 03
040~04r 04
050~05F 05
060~06F 06
070~07F 07
080~08F 08
090~09F 09
0AO0~0AF 10
OBO~O0RF 11
0Co~0CF 12
0DO~0DF 13
OEO0O~0KF 14
OFO0O~0LVF 15

(2)

(b) The head No.

Therefore,

'Y No. Code
100~10F 16
110~11F 17
120~12F 18
130~138F 19
140~14F 20
150~15F 21
160~16F 22
170~17F 23
180~18F 24
190~19F 25
I1AO~1AF 26
1BO~1BF 27
1C0~1CF 28
IDO~1DF 2&7
1E0~1EF 30
1FO~1FF 31

of Y is the head

transference of partial bits,

No. of 16-bit group.

bits from "018", is impossible.

(¢) Example of setting of D110

Contents of Area of which data Bits
D110 can be transferred
3000 Y000 -~ O0OB 12
1011 YOBO ~ OB3 4
2022 Y160 ~ 167 8
4030 YIEO ~ 1EF 16

D111 is used to specify No.

Y (4 bits ~
D No. plus "
Ex.:

16 bits)
1000".
D O: 1000
D39: 1039
D74: 1074

of D to which contents of

are transferred, and filled with

such as 4



(3) Even when transferred data contents are of 4 - 12 bits,

one register D should be used.

4.10.2 Circuit applications

As an example of the function F119, a circuit that permits
checking of bit pattern with 12 bits starting from Y70
against the standard bit pattern is described here.

The description also includes checking of 8-bit pattern
from YBO, and how to form the standard bit pattern.

Number of bits and destination of transference are also

exemplified in this paragraph.

(:) When 12-bit contents starting from Y70 are transferred

to D8 .......

Y7B 7A 79 78 77T 76 175 74 73 72 711 70

0 1 1.0 1 1 0 0 0 1 0 1 1

2048 1024 512 256 128 64 32 16 8 4
! ! !
1024 + 256+128 + 8+

«—
DD — B

= 1419

<:> When 8-bit contents from YBO are transferred to D24 ....

YB7 B6 B5 B4 B3 B2 Bl B0

{ 1 0 1 1 1 0 1 0

128 64 2 16 8 4 2 1
{ | | {

128 + 32 +16 + 8 + 2 = 186

-

When K1419 for Y70, or K186 for YBO, is entered to the
specified D by using MOV instruction, the bit pattern in
the D becomes as shown above and the standard bit pat-

tern can be obtained.



Y70 Transfer command M64

M65

Il MoV ’K3002]DIIO]———<-
$—— MoV | k1009 | D110 |

F
119
M65

1} IL: |K1419ND QHSET M66[»—<-

Reset of checked result

{— *]' RST M66 }——4»

M6 6 Result is acceptable (12

- — bits are in conformity with
M64 Mé66 standard bit pattern)

$————1L— k', Result is not acceptable.

YBO Transfer
command M80

| Gum— 1} { PLS M81 }——ﬂ
M81 :
1} —{ MoV | k2003 [ D110 4
—— MoV | Kioe4 [ D111 }—3
F
1191
M81 Reset
p——— = |kise[p24 |—
M82

it
H

M82 Result is acceptable (8-

+_____4F__“_______,bit pattern from YBO is
M8 2 in conformity)

-*—~———4F~———fA+1——* Result is not acceptable.

| ! l
—} PLS Mé65 } Y70 Transfer command "ON"

"12 bits from Y70" is specified

D9 is specified for destination
of transfer.

Entered bit pattern is checked
against standard pattern.

When result is acceptable, M66
turns on.

Wher it is not acceptable,
M66 turns off.

YBO Transfer command "ON"

"8 bits from YBO" is specified.

"D24" is specified for
destination of transfer.

Execution of transfer command

Checking of entered bit pattern
against standard bit pattern.

Checking result is used.

Fig. 4.29 Y—D Data transfer circuit composition
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4.11 4+>16 Decode/encode

Decode means that 4-bit binary numerals are converted into
16-bit pattern. On the contrary, encode means that 16-bit
pattern is converted into 4-bit binary numerals.

The decode function in the MELSEC-KOJ includes transference of
converted 16-bit pattern to M, thereby M is used as control
means. With this function, 1-bit data shift register or

counter may be readily formed.

In the encode function, one "1" bit in 16 bits is identified
, and converted into binary numeérals, thereby significant bit
position is found.

The encode function may be used to identify step No. of count-

ter, or shift position in 1-bit shift register.

4.11.1 Functions

Function No.: F108

Data to be decoded
or encoded: D110 EzgggizI:] Decode

Lower 4 bits are effective and upper
12 bits are ignored in decoding.

Encode

Only one "1" (H) bit exists in 16 bits
in the case of encoding.

Decode/encode des- N

ignation: D111 lo 00 ;] Decode
0 0 o 1] Encode

Decode/encode re- S

sult: D112 0010 ﬂ Decode

Only one "1" bit exists in 16 bits
in the case of decoding.



0 0 0| n

. Encode
In encoding, bit position is speci-
fied in lower four bits. Upper

digits are filled all with "O".

(1) The data to be decoded or encoded is stored in D110.

(a) In decoding, only lower four bits (0 ~ 15 in decimal
notation) are effective, and converted into bit pat-

tern to be stored in D112.

D110

Upper - 12 bits t—---———--Lower four bits
are ignored. (0-15)

(b) 1In encoding, data having only one "1" (H) bit in 16
bits is handled. This single "1" bit is converted
into 4-bit binary numerals, and stored in ﬁ112.

The data handled in encoding should have only one "1"

bit in 16 bits.

(2) Discrimination between decode and encode is specified in

D111.
D111

(a) Decode
(b) Encode

(3) Decoded or encoded result is stored in D112.

(Refer to step (4).)

(a) Decode

Data to be decoded o111 s «— Lower 4-bit
— " bi 1
Upper 12 bits are inary numera
ignored I Decode
Decoded result D112 L0-~-o to---0| Bit pattern




Encode

(b)

D110 \ 001 o---o] Bit pattern
|

Data to be en-

coded

Q rreerene

D112

Encoded result

Lower 4 bits are binary

numerals

All upper 12

llO" .

bits turn to

Decoded/encoded result

(4)

Decoded/encoded result

Table 4.2

D110

D112

bit

10

11

0
0

12

0

13

1

o g o

14

0
1

—— e

bl112
b11o

bit

P

10

11

12
13
14

15

ENCODE
DECODE

In decoding, upper 12 bits of the data (D110) to be

(a)

decoded are ignored.

In encoding, all upper 12 bits of the encoded result

(b)

(D112) turn to "O".
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(5)

Circuit composition

Decode/encode command
| t Command is converted

ll IPLS Mnl

Mn

into pulse signal.

4.11.2

(1)

"o (Data to be decoded/en-= Data is entered in
" \coded is entered. D110.

(Designation of decode) D111l Decode "0000"
or encode 0001 "

Encode
F | Execution of decode
108 or encode
Decoded or encoded re- Result is read with
sult is read, and used D112, and used.

Fig. 4.30 Decode/encode circuit composition

Circuit applications
Decode circuit

In this. example, numerical data are taken from computer
or N/C unit and convertered into bit pattern for sequenti-
al control.
Input data and timing are assumed as follows:

Data: X0 ~ 3 v..... 4 bits, binary numerals

Data trans-

mission: X4
Input tim-
ing X0 ~ 3

X4 T




X4

T

M62

PLS M62

:

"Data transmission" command
t is converted into pulse
signal.

B MOV % 3 D111 Data is read, stored in D110.
Data to be decoded is entered.
MOV |K 0 lDlll F—~—ﬂv"Decode" is specified.
<;§;>~———+ Execution of decode
MOV | D112 §17g Decoded result is transferred
M170 to M170 - 185.
C !L Bit position "O" Result can be used.
MI1T7T1
H' "1"
! !
M185 §
]Hr N nygn
Fig. 4.31 Decode circuit composition
(2) Encode circuit
The example is that control command is changed by signifi-
cant bit position where counter (1-bit data shift register
) is ON.
Counter: M130 ~ 145 ..... 16 bits
Bit position: 3 ~ 6 ...... "A" control
7 ~ 11 ..... "B" control
12 ~ 15 ..... "C" control
Command
A i} {PIJS M39 F-—~»Command is converted into
M39 pulse signal.
B I vmov | K 4 1p110 Contents of counter are transfer-
M130 red to D110, and used as data
l to be encoded.
M()V} K 1 lDlll] ' "Encode" is specified.
/:gz\ Execution of encode
Command
c — < [& 2]p1u2 l-]
L‘{ > |K 7 |D112 ’ "A" control command
Cmmwnd I Bit position: 3 - 6
D 1r 1. < !K 6 lDllZ H
o d l—{ > I K12 l D112 ’ "B" control command
ommand Bit position: 7 - 11
E — <|K11]D112|——]
L*l > l K16 [D“z b "C" control. command
Fig. 4.32 Encode circuit composition Bit position: 12 - 15
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In this circuit, D112 is directly used for comparison.
When D112 is used in any other circuit, M40 - M42 should
be self-held, or D112 contents should be transferred to

- Dm for comparison.

4.12 16-bit check

This function is used to check and examine how many "1"

(ON) bits exist in 16 bits of one register.

Practical application example of the function is that number
of stored goods can be identified when flow of

goods is traced in conveyor or any transfer, or material
handling control system by making use of shift register
functions, or the case where how many outputs are in ON

within a certain range of output Y is examined.

4.12.1 Functions

Function No.: F109

Check data: D110 [:::::::]
[0 0 0fn]

Cumulative number
of bits: D111

Cumulative number of bits
... Binary numeral

(0 - 16)
(1) Check data (how many bits of which are in ON is

to be identified) are entered in D110.

(2) When F109 is executed, total number of bits in ON is
stored in the lower four bits of D111 in the form of

binary code and all upper 12 bits turn to "0".




(3)

Circuit composition

Check command

4 PLS Mn}——

1
H
Mn
1| @heck data are entere@-
Checked result is
read, and used. |
Fig. 4.33

F
109

Command is convert-
ed into pulse sig-
nal.

Data are entered in
D110.

Execution of check
command

Checked result is
read from D111, and
can be used.

16-bit check circuit composition



4.12.2

(1)

Circuit applications

Checking of number of bits "1" (ON) in shift register

This application example is used when number of goods in
a conveyor line must be numerically displayed, for ex-

ample.

Ex.: Shift register M50 - M81 ----- 32 bits
Display unit Y80 - Y87 - Decimal 2 digits

A Check command

+—iF

B M49

I
I

PLS 49 t Command is converted into pulse
signal.
MOV 553 D110 Lower 16 bits (M50 - 65) of shift
register are transferred to D110.
159 ' Execution of bit check

+~—4 MOV ]Dlll] D1 6]———«-Resu1t is saved in D16.

MOV |66 | D110 Upper 16 bits (M66 — 81) of shift
register is transferred to D110.

F

109

) ’ " |D1 Sl Dllll ‘| Resultant upper b%ts are a@deq to
resultant lower bits (total bits).

.__~4 BCD|D111| D1 sl.ﬁ_ﬂ.Total bits are converted from
l I binary notation into BCD.

MOV D16

2
0

Total bits are output to display

K
Y8 :
unit (2 digits).

Fig. 4.34 Display of number of bits "1" in shift
register

In the examplg shown in Fig. 4.34, number of stocked
goods is numerically displayed. However, this cir-
cuit may be used for other control, such as quantitative
comparison or definition of quantitative range of

stored goods, by using instructions (>, <, =).




(2) Checking of number of bits "1" (ON) of output Y

In this example, number of bits being in "1" in output
Y (4 bits) is checked.
This application example may be actually employed for

error detection.
Ex.: OQOutput Y120 - 12B .... 12 bits

Error exists when number of bits "1" is larger

than 9 bits.

A Check command

—»—~—4l { PLS M93 P——«-Command is converted into pulse

B M93 ‘ signal.
¢”___4} 4% MOV |K3mm ]Dllow———«-B digits from Y120 are specified.

t— MOV [K1028[Di11 —1 12-bit data (3 digits) from Y120
is stored in D28.

t Data is transferred trom Y to D.

F
119

-~——{VM()V |D2 8 ]DllO}-——+ Data is entered in D110.

(Y

Execution of bit check
c M93 10y
>____”___L < I K 8] Dlll% ”4 ‘ | When number of bits "1" is larger
M94 than 9 bits, M94 turns on and alarm
) I+ / signal is output to show error.

"Error reset"

Fig. 4.35 Checking of number of bits "1" of
output Y



.13

.13.

.13.

Data inversion

With this function, the contents in the specified data re-

gister are inversed, that is, "1"'s complement is obtained.

1 Functions
Function No.: F100
D(D110) 110f{1j0¢f1j0}1]J011}0}1]0}1]0]1] 0O
'3

D(D110) 0j(1y01110|1{0j1]0]1({O0f1]lO0]1]l0{1

Fig. 4.36 Data inversion
2 Circuit applications
Ex.: Since the subtracted result is obtained as "2"'s

complement when the result is minus, it must be

changed to absolute value as follows:

When (D10) - (D20) is equal to (D10), for example,

5-7=-2—2

- [~ Tozoloio} o> [ERERREIREERREER

t—ImMov[K10]D110 |~ D10 is specified in D110.

@_1. (010> [a[oolo[olo[olofee[e[e[o[o[1]

I+ |k 1]p10}— (p10) [oJoJoJoJoo]ofo[e]o[o[o]o]o]1]o]

Fig. 4.47 Data inversion circuit
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4.14

Application instruction executing times

The time taken for execution

tion is as follows:

of each application instruc-

Category of . Instruc-|Execut-
No. instruction Name of function tion ting time Remarks
1 Application | 8-bit data as- OUT F110 14048
instruction | sociation
2 16-bit data dis- |OUT F111 140uS
sociation
3 16-bit data AND OUT F112 1704S
operation
4 16-bit data OR OUT F113 17048
operation
; 10bits—250us |Liftward
5 Batch shift of M |OUT F114 50Mt;ﬁ30ﬁS shift is
100pits 118048 |identical to
6 £ " lodata - 84045 rightward
Batch shift of D [OUT F115 30data 65008 shift
50data 9704
7 Batch reset of D |OUT F116| 10data 290ux
30data 5204
50data 750us
8 Indirect reading |[OUT F117 T,C 2204S
of T,C,D D 21048
9 Indirect writing |[OUT F118 T,C 220uS
of T,C,D D 21048
10 Y—-—D Data trans-}0UT F119| 4wds. 5504S
fer 8wds. 670/15
12wds. 790uS
16wds. 8704S
11 4-+16 Decode/en- |OUT F108| Decode 180xS
code Encode 310uS
12 16-bit check OUT F109 29048
13 Data inversion OUT F100 100u4S




5.1

FUNCTIONS AND PRACTICAL USE OF HIGH-SPEED PROCESSING IN-

STRUCTIONS

The high-speed processing instructions are that a program

component required to high-speed processing is picked up,

and high frequently executed several times as subroutine during

execution of the main program at low speed, thus the execu-

ting time can be apparently shortened.

High-speed processing instructions and application data

registers

(1) SET F126:

(2) RST F126:

(3) D126:

(4) D123:

High-speed program call instruction
High-speed program return instruction

Register for storing of high-speed processing
program head step No. (when 10mS timer is

used)

Register for storing of high-speed processing
program head step No. (when call instruction

is" used)

Circuit applications

The circuit shown below is an example of practical applica-

tion of the high-speed processing instructions, where it is

intended to minimize timing error when Y10 and Y11 turn off.
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High-speed

processing program

Low-speed processing program

m s

Ma (M not in use)
+H MOV K m D123
X1 X2
i i Y10
Y10
1
X3 N4
l"l ™ @
Y1l S—
¢
| e -
: Other circuit !
b o e e e e o e e e e — J
Ma
At SET F126
ottt T LT M
N Other circuit !
b e o J
Ma:
o —4SKT Fl26F~«r
[ e e
X Other circuit i
e e e e d
Ma
—tf ~} CJd Kn }—"'—1
X2
———} RST Y10
X4
b ! RST Y11 l___1,
Ma
- %RST F126}—ﬁ»
(END)

Fig. 5.1

(1)

Head step No. "m" of high-
speed program (subroutine)
is entered in D123.

' Y19 turns OFF when X2 turns ON.

Y11 turns OFF when X4 turns ON.

High-speed program call

instruction

(To be inserted at each
suitable step)

n: To be jumped to the step

with END instruction

(To be inserted without
fail)

Y10 turns OFF when X2 turns ON.
Y11 turns OFF when X4 turns ON.

Return instruction (To be
inserted without fail)

High-speed processing circuit

In order to minimize timing error at the time Y10, Y11

turn off, only Y10/Yll reset circuit is programmed

for high speed processing.

Both OUTY10/RSTY10 and OUTY11/RSTY11l are allowed to exist
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at the same time.

(2) At the head of the low-speed processing program, the
head step No. "m" of high-speed processing program com-

ponent should be placed in D123, as shown in Fig. 5.1.

(3) High-speed program call instruction F126 should be

inserted with suitable step interval.

When high-speed processing must be performed in every
6mS, for example, the high-speed program should be insert-

ed at every about 200 steps.

6mS
30uS

= 200 steps

(4) At the end of the low-speed processing program, CJ in-
struction should be inserted without fail and program
sequence should be jumped to the step with END instruc-

tion.

(5) At the end of the high-speed processing instruction, re-

turn instruction F126 should be inserted without fail.

(6) END instruction should come next to the return instruction.
This means that the high-speed processing program should

be inserted before the END instruction.
(7) Program execution flow chart and execution time

Fig. 5.2 shows an example of execution flow chart and

time, where the low-speed processing program has about
1000 steps and the high-speed processing program has 33
steps with call instructionvinserted at every 200 steps

as exemplified in above mentioned (3).




Low-speed program

e -
{ High-speed program

6md
™71 S Note 1: High-speed execution time:
}: 33 X 30uS = ImS
6mdS
- T ms Note 2: Secarning time: 35mS
&";[ Note 3: When scanning time exceeds

T s 100mS, WDT error occurs.

P
SmSi[

I 1mS

6mS

B ey .
I Imd>
B e S

END

Fig. 5.2 Program execution flow chart and execution time

(When used with call instruction)

5.3 Program for 10mS high-precision timer

96 timers (100mS), TO - T95, and 32 timers (10mS), T96 -

T127, are incorporated in MELSEC-KO0J.

Fig. 5.3 shows an example of circuit used in programming

for 10mS precision timers.



m

n

Ma ( ] ) High-speed program head
ﬁi M not in use) step No. "m" is entered in
MOV K m{D126 D126.
‘r """"""""""""""""""""" 1
I
| I
: Low-speed processing :
| program !
! I
o o e 4
Ma
Jhe— CJKn n: Program sequence is jump-
ed to the step with END
instruction.
ey a . )
| ' (Do not fail to insert
: I jump instruction)
: High-speed processing :
) program :
b o e e e N
.\‘H
A RST F126
Return instruction (Do not
CEND) fail to insert.)
Fig. 5.3 Circuit for programming with 10mS timers
(1) When 10mS timer is used, the high-speed program head
step No. "m" should be entered in D126 without fail.
(High-speed program is called at every 10mS when D126
is not in "0".) Notice that the number is different
from D123 of paragraph 5.2.
(2) CJ instruction should be inserted at the end of low-speed
program to let the program sequence jump to the step with
END instruction.
(3) Return instruction RST F126 should be inserted at the end

(4)

of high-speed progran.

Coil of 100mS timer (TO - T95) should be inserted in the

low-speed program, and coil of 10mS timer (T96 - T127) in




the high-speed program.
(5) Program execution flow chart and execution time

Fig. 5.4 shows an example of execution flow chart and
execution time, where the low-speed processing program
has about 1000 steps and the high-speed processing pro-
gram has 33 steps (same as the example shown in above
mentioned (7) of 5.2).

In this example, execution times are 30mS and 1mS for

low-speed program and high-speed program respectively.

(Low-speed
program)

10m8 High-speed 10mS Note 1: High-speed program is ex-
i program ecuted at every 10mS.

- IlmS

oS 10mS Note 2: Scanning time: 33mS
my

44— -
- IImS

10m$S
9ImS m

1

i

I 1mS

ZmSI

END

Fig. 5.4 Program execution flow chart and
execution time .(When used with 10mS timer)

(6) High-speed timer function may be associated with call
instruction SET function F126.
When the both functions are used at the same time, high-
speed program head step No. "m" should be entered in D126
as well as D123.
In the case where the example in Fig. 5.2 is combined with
the example in Fig. 5.4, the high-speed program is called

3 times and the scanning time is 33mS.



5.4

Programming error display

The following two types of error check are available in the

programming related to high-speed processing program.

When error is found, "RUN" display flickers.

(1)

(2)

High-speed processing program time over (Error No.:
5030)

If execution time exceeds 10mS in high-speed processing
(timer 10mS is used), the time over error occurs.

© The high-speed processing should be executed within

10mS.

Programming error (Error No.: 5031)

This error occurs when CJ Kn, RST F126 shown in Fig.

5.1 and 5.3 are not entered.

Note: Erorr No. may be verified in test mode of PU.and

GPP.
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