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1. Introduction

The MELSEC-K series is equipped with an instruction function convenient for machine contrql,
so that even complicated control can be programmed easily.

The program language uses language for sequence control (a combination of relay symbol format
and logic symbol words), so that language of the same system as for the conventional MELSEC-
007B and 008 is followed, but the symbols have been partly changed to more general expressions,

Example
Example

(1) ANS — ANB, ORS - ORB
(2) Input/output device name: 1000 — X000
0000 — Y000

and sequence instructions and data handling instructions have been newly added.

[Example: Universal shift, conditional jump, pulse instructions, addition and subtraction,
magnitude comparison, data movement (MOV), etc.]

In this way, the series K is a programmable controller with a powerful program function. Please
study this manual carefully to master the programming methods, so that the functions can be
used efficiently. ‘

For program input and output operations, refer to the “Handlmg

instructions for the programming unit’’.

NOTES:
(1) This programming manual covers the basic functions of the K0J, K0, K1, K2, KOE and K2E.
(2) The K2CPU-S3 is provided with special funcitons.
Refer to the ““Instruction Manual — Special Functions of the K2CPU-S3°’ for the program-
ming of the special functions.
(3) The KOIJ is provided with special functions.
Refer to the ““Instruction Manual — Special Functions of the KOJ’’ for the programming of
the speicial functions.



2. Hardware composition and operation

The hardware outlines are described to deepen the understanding for programming.
2-1. Hardware composition
2-1-1. Hardware system composition

The units shown in the following figure are attached to the base unit to compose the
system.

Peripheral support base
K6PSB

Peripheral units

PSB cable
K62CBL

{Direct connection to ~ K6PU
the CPU connector)

I

Power supply — .
AC 100 V E . 5 z z £
£ g 2 2 T TN 2
DC 24V 3 2 29 £ e e S =
i L g & & & &
g E ; @ 5] <
< 8 & Q Q @
o = = S
5 & ) L
~\|% -~ Basic
&
o
o
Base Unit
- T
- o E - :g g
£ & g -\ €
M LdE s g5 £ ) A8
s g =3 8
£f ° °
o 8
1 = =
1/0 cable
K61CBL

|
|
|
‘ .
Fig. 2-1. Hardware system composition
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2-1-2. CPU system composition
The CPU operation functons are shown in the following flgure

CPU

User program

Peripherals Battery
I‘ Memory K6BAT
ROM memory "
Jl (KIROM IS) RAM memory
K2ROM 2S
(KIRAM)
PE KIROM 18
' inter- K1ROM 28
face [+
Data memory
e /M, T,
. C, D,
F,
- - Work area
Instructions
register
Morry
! ' L Program
- e ——] - counter
~ b b i )
P < = Input/ Logie ,
f g g cutput p O:essmg Register A
2 - o interface u
£ 2 2 (LU)
—— e e 2 O = = . —
Register B
f [
T Register C
e 4 Input/output S -
control circuit] '
(Base unit) ) Microprogram
memory
- - (note 3)
Fig. 2-2. CPU system composition
Notes:

1. Program writing for the user program memory uses the KIRAM.
Simultaneous use of ROM and RAM is not possible.
2. The CPU system composition does not coincide with the hardware.

3. A discreet circuit is obtained for K2CPU.




2-2. Logic operations for instructions

2-2-1. Basic operation of the programmable

controller

The basic operation of the programmable

controller is shown in the figure on the right.

This operation is the same as for a computer

of the stored program method, and the hard-

ware composition also is similar, so that this is
called a programmable controller of the
quasicomputer type.

(DFirst, the contents of the program counter
showing the program step number are given
to the memory address, and the contents
are read.

(@ The read memory contents are translated,
and discrimination is executed for AND,
OR, and other instructions as well as input
and output numbers.

® According to the discriminated source
(logic input signal to be included) and the
instructions, AND, OR, and other logic
operations as well as output operation are
executed.

{

Memory read-out

Translation of the instructions

Execution of the instructions

@

Addition of 1 to the
program counter

Fig.

2-3. Basic logic operations

@ 1 is added to the program counter contents, and specification of the next step number is ex-

ecuted.

The above 4 operations are executed for each
step number, i.e. each instruction in the
programmable controller, and sequential
execution is executed in the sequence of the
numbers for all step numbers stored in the
memory. This is called scanning.

The figure on the right shows the concept for
scanning. The above 4 operations are ex-
ecuted in the sequence of the program
numbers according to the program counter
contents, return to number 0 is executed when
the END instruction is reached, and then the
sequence is repeated. This operation is called
scanning, and with one scanning, all inputs
written into the memory are taken in, logic
operations are executed, and the logic
operation results are put out to all outputs.

Step number

299

e 300

Memory

LD Xot

AND Xo03

OUT Yu

i
!
I
|
i
]
1

OUT Yza

END

'-__'—‘\_____.
Fig. 2-4. Scanning operation

The scanning speed about corresponds to the eléctromagnetic relay response speed, and this is

called the logic operation speed.

As shown in the above, serial arithmetic operations are executed in the programmable controller,
but as the logic operation speed is high, all inputs are taken in, and logic operation results are put
out to all outputs, the operation from the outside appears to be the same parallel arithmetic

operation as for electromagnetic relays.




2-2-2. Arithmetic principle

. . o . . . . X X3
The arithmetic principle is explained with the 0, .‘ 2. 3 1n
circuit shown in the figure on the right as an v "
example. . X2
The program for this circuit is as follows with —
MELSEC-K.
The execution process for the circuit example -
. . (a) Circuit example
(a) is shown in (b).
Input/output
Step number Instructions  number
0 LD X1 Input of the on-off status of X1
1 . OR X2 Input of the on-off status of X2 and OR operation with
; : X1, X1+X2
2 AND X3 Input of the on-off status of X3 and AND operation
with (X1 + X2). (X1 + X2). X3 :
3 ouT Yu Output of the operation result (X1 + X2) X3 to Y14.
X1+X2
Input (X) Outpuit (Y)
. B
X1 et (@ LU R =4t X1 DO O~ Y11
X2 ».__:xc O Y12 X2 Do Qe Y 12
' —lo ~o |
DG S — oY A o> Y13 X8 Dty G Y13
] D ") O Y X4 DeeeeeedO G114
i IR
L
0 LD X1-
(X14X2) *X3
(X1+X2)eX3 ” .
X14+X2)»(X14-X2)X3 . ) : ,
X14+X2)X3
X1 Dot _(42_ B (X1+4X2) O~ Y il DD e — D—(—j——— O Y 11
X2 DeemeemeedO $ of»Y12 X 2 D) e Op—3= Y 12
L E)
X3 >-—-—-—K/o Of2= Y13 X 3 Dt A ot—e-Y13
X4 SmreremreredO o Y14 X4 Deememnned O D (;/)14 Y 14

3 T Y1
2 AND X3 OUT Yu

X: Input selection part
Y: Output selection part
A: Register A (answer register)
B: Register B (auxiliary register)
LU: Logic processing unit
IR: Instructions register
.(b) Execution process

Fig. 2-5. Arithmetic principle

Explanation of the arithmetic principle

The execution process for this program and this hardware compostion is as follows.
Step )

0 LD X1

(@ The program number 0 is read from the memory, the instruction LD is stored in the instructions



register IR, and the input/output number X1 is sent to the input selection part.

*The same applies for subsequent program.
(@ X1 is selected by the input selection part X.
® The on-off status of X1 is taken in, and it is stored in register B via register A.
1 OR X2 '
@ X2 is selected by the input selection part X.
® The on-off status of X2 is taken in and stored in register A.
(® The contens of X2 in register A and X1 in register B are sent to the logic processing unit, LU,
OR operation is executed, and the operation result for (X1 + X2) is obtained.
(® This operation result (X1 + X2) is sent to register B, where it is stored. Register B becomes
the answer register.
2 AND X3
@ X3 is selected by the input selection part X.
@ The on-off status of X3 is taken in and stored in register A.
® The contents of (X1 + X2) in register B and X3 in register A are sent to the logic processing
unit LU, AND operation is executed, and the operation result for (X1 + X2) X3 is obtained.
® This operation result (X1 + X2) X3 is sent to register B, where it is stored. -
3 0UTYl4
@ Y14 is selected by the output selection part Y.
@ The operation result (X1 + X2) X3 from register B is sent to output Y14.
Y14 has an output register, where this operation result is stored and kept.
The above example treated X and Y as input and output, but seen from the logic processing
unit (LU), X and Y are preceding units providing conditions or data for logic processing
and units for output of the operation results. These units seen from the LU are called
“‘devices’’. There are the following types of devices:-

D QU Input h

Y......o.. Output

M..... Temporary memory

T Timer Input and output by the LU.
Coninns Counter

F.... External failure memory

D ... Data register

Koo Constant Only input by the LU.



2-3. Program memory and data memory

(1) User program memory

Step User program memory
prog
i
0 TT
|
p 2 |
0 L8 %
s o 28
l; 5 Q4 @
| < S 83
p & - % 8
| 8| 2Sa
1 £ ESS
w‘_‘o
23! O] 2 8 g
5] 8Ly
1024 |Zi %
l ¥ =
] .. @)
2 =
| < |
| g
Q
2047 | =
| ~
& w
2048 | g B
| o 'Ug
g 89
| F _gN
l il « X
J 8w
: 23
| 2 &
1 [}
{ Q‘«%
p
| Q
| =
| 2 M
S =
| i
| o
l
i
4095 |
1

Note: The EP-ROM socket is used
jointly for 1K step and 2K step.

(3) Latch contents of K2CPU

No.|Latchabel momory

Unlatchabel memory

MO ~ 255, T. CO ~ 127

~ 127, D32 ~ 95

1 {None DO ~ 95
MO ~ 127, 254, 255,
2 |M128 ~ M253 T.CO ~ 127
DO ~ 95
) _ M254, 255, T.CO ~ 127
3 |MO ~ 253 DO ~ 95
4 M128 ~ M253, T.C64 (MO ~ 127, 254, 255,

T.CO ~ 63, DO ~ 3t

5

MO ~ 253, T.CO ~ 127
DO ~ 95

M254, 255

Note: Nos. 1

switch.

~ 5 are set with the selector

(2) Data memory

K1CPU
K2CPU
M0
Temporary
memory
§ (M)
254 points
M253
M254 | Battery trouble

M 255 RUN signal

T.C 0 | Timer, counter

(T,C)
128 points
§
T,C127
External
F 0 |failure memory
5 (F)

F 99 100 points

DO Data register

(D)
96 points
§
D95
Notes:

I. The timer and counter setting values are
stored in the user program.
2. Output of the present value is possible

for T, C, D,

(4) Total number of pints for input and
output (hexadecimal symbol ““#’).

K1CPU

K2CPU

Max. 256 points
004# ~ FFP#

Max. 512 points
000# ~ 1FF#

Fig. 2-6. Contents of the user memory




2-4. Temporary memory M (the same handling applies to the unused F and Y) — Refer to item

3-2, S
The temporary memory corresponds to auxiliary relays without output to the outside..There is no
limitation on the number of times which this M can be used as an internal contact. The max.
number for M is 254 points, but the external failure memory F and the unused output Y also can
be used in the same way.

M254 and M255 have fixed applications. Do not use these M

carelessly for other purposes.

® M254 battery alarm
This becomes ‘1’ when the battery voltage drops because of discharge. However, as there is
still sufficient time after this has become ‘17, it is treated as an alarm, and the battery should
be exchanged within one month. For the program, this is handled as a general M, and 1 point
of the output Y should be used for lead-out as an external signal. As this becomes ‘1’ also
when the battery is removed, M254 can noi be used as a general M with EP-ROM operation.

@ M255 RUN signal
When the CPU “‘RUN’’ signal is required as an external signal, 1 point of the output Y should
be used for lead-out. However, in the same way as for M254, use as a general M is not possible.

(®In case of K2CPU, use ““LATCH”’ as memory holding at the time of power failure. One half
of the M (M 128 to M253) can be used as latch memory when the “LATCH’’ switch is switched
on. When the switch is set to OFF, it becomes a normal temporary memory. Resetting can be
executed summarily with the CPU ““RESET”’ switch. In case of KICPU, there is no summary
resetting as described above. In this case, the latch function for 16 points/32 points/64 points
(setting by connectors in the unit) becomes possible by connection of an ‘optional latch unit
(KL61) to the 1/0 unit connector for latching of the output Y. Add ““n”’ to the respective in-
put/output number and execute handling as a latch output Y’’n’’ for the program. This Y can
not be taken out directly to the outside. The latch contact is programmed as Xn.

2-5.Timer, counter T, C —> Refer to item 3-5.

Timer and counter can use 128 points together. The numbers 0 to 127 are specified consecutively
in common for T and C. Setting value of T, C must be written in the step following the OUT in-
struction.

[y

i oOUT TO i OUT C
K | Constant

P+l K [convan] j+1 - \

or data register number or data register number

When the'above'i + 1 or j + 1 are omitted, (INS. SET ERR) occurs.

The timer setting value can be set in units of 0.1 sec from 0.1 to 999.9 sec. The accuracy is . ; sec

in regard to the setting value.

1. As the setting for the min. unit of 0.1 sec varies from 0 to 0.1 sec, it may become 0 sec accroding
to the timing. In this case, set the setting value to 0.2.

2. For a setting in excess of 999.9 sec., execute the lower digits with the timer, and produce a timer
by driving a counter with frequency division for that timing.




Example: Execute counter input by 1 min time up, and use the number of required minutes as
the setting value.
3. Timer resetting is not possible. However, the present value is cleared to 0 at the time of power
ON.
Counter setting values from 1 to 9999 can be used. Intermediate resetting is possible by RST in-
structions. Output or arithmetic operations are possible for the present value of timer and counter
by MOV and other data instructions.

2-6. External failure memory F — Refer to item 3-4.

F has the same function as the temporary memory, and when the optional external failure
monitor unit (KN61) is connected to the .attachment position for the I/0 unit, F is scanned
cyclically and the F number corresponding to the scan sequence position which has become ““1”’ is
displayed numerically. When an external alarm is put out together with the display, the respective
F is handled in the same way as a general M, and alarm output can be executed via output Y. The
display of the F number of the external failure is cleared by the reset switch of the monitor surface
after Fi ¢‘0”’, and the next Fj ““1’’ is displayed.

When no external failure monitor is used, handling is executed exactly in the same way as for a
general M, so that use as a temporary memory is possible.

2-7. Data register D — Refer to item 3-3.

2-8. Input/output unit = Refer to item 3-1.



3. Sequence until programming

3-1. Assignment of the input/output numbers
The assignment of the input/cutput numbers is decided depending on the I/0 connector numbers

of the base unit and the types and arrangement of the input/output units installed there.
As an example, the decision of the input/output numbers will be shown for the following unit
composition.

Base unit Basic K18B

Extended K688

Power supply unit Ké62P

CPU unit K1CPU

External failure monitor KN61

Input unit (for data) KX381 (32 points)
Output unit (for data) Kyst . (32 points)
Input unit (DC 24 V) KX38090 (16 points)
Input unit (AC 100 V) KX10 2 boards (16 points)
Output unit (AC 100 V) KYy1ii 2 boards (16 points)
Output unit (AC 100 V) Kyzz (16 points)
Input/output composite unit KHitt (8 points + 8 points)
Timer unit KT6 1 (16 points)
Latch unit (32 points switching) KL 61 (32 points)

When the units are selected in this way, the unit arrangement becomes as shown in Fig. 3-2. for

the base unit K18B and K68B.

(1)Unit arrangement
When the unit arrangement is entered into the ‘‘Unit arrangement table sheets Nos.1/2 and
2/2”°, it becomes as shown in Fig. 3-3-1, 3-3-2. When the I/0 units are arranged sequentially
from 0 on the number of points of each I/O unit is specified and entered on the lower left of
the table, so that the number of required points according to the configuration is obtained. The
purpose of the input/output is entered in the application column and the upper 2 digits of the
170 number are entered. Use sequential numbering with left justification in units of 16 points,
i.e., 00, 01, 02, ... OF.

Note: The input/output numbers are hexadecimal numbers. (Indication method: OC1C1#)

0,1,2,3,4,5,6,7,8,9, A, B, C, D, E, F ...The figure increases by one digit when F is reached.

(2)Definition of the input/output numbers (drawing up of the input/output list) )
When the 170 adress ‘0A’’ is decided as shown in Fig. 3-1 (decision in hexadecimal units as 1,
2, ..., to*“0A”’, the numbers for each input/output are necessarily defined on a 1 point cor-
respondence.
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Q::{kj-*— Upper 2 digits
0 | —— 0AO0
—  0Al
S — 0A2
8 | —— 0A38
4 —1 0A4
S | 0A5
! 0A6
7 | oAt Inevitable definition with
8 | 0A8 a 1 point correspondence.
| 0A9
; : 0AA p
B : 0AB
C : 0AC
! 0AD
i 0AE
F | —— 0AF

.. Fig. 3-1. Assignment in the unit
Lower 1 digit

Under reference to Fig. 3-3., the input/output list is defined sequentially with a 1 point cor-
respondence and complete the input/output list. (Execute entry with use of sheets 2.)
Caution points for adress assignment:
(®Occupation of 16 points:16 points for the external failure monitor, timer, blank (only in the
case of intermediate blanks), and latch unit must be selected.
Note: Note that the entire arrangement is shifted if a unit which occupies 32 points or 64
points is inserted into the blank afterwards.
@Occupation of 32 points or 64 points
Select 32 points/64 points for multipoint storage input/output units, latch units =
Refer to the lower left of the unit arrangement table sheets.
(3)Cations for input assignment
There is no special principle, but when assignment is executed under consideration of the
following points, programming and checking will be facilitated and the arrangement of the wir-
ing diagram will become easier.
(@ Collect, for example, push button switches together, then limit switches, etc. so that the in-
put are grouped in similar kind.
(@ Assign sequentially according to the divice numbers within each type.
(® When there are remaining points, assign on device or machine per input unit.
@®For devices which can be connected externally, assign after connection.
(®Assign high noise inputs as far as possible from the CPU, i.e. with later numbers.

(4)Cautions for output assignment

In the same way for input assignment, there is no special principle, but attention should be paid
to the following points.
(®Collect output devices of the same type together.
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(@ Assign in the sequence of device numbers for the same kind.
(®When there are remaining points, assign one device or machine per output unit.

(@ Assign output devices with high noise as far as possible with later numbers.
(® Assign consecutive numbers to related output devices, €.g., motor forward-reverse contacts.
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Fig. 3-2. Base unit connector arrangement
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Approved| Drawn up}  Sheet No.

MELSEC-K : ' U
Fig. 3-3-1. Sample system ‘ Mitsubishi 7
2

Unit arrangement table

[ - [ wWioj 193ys

80-10-1
"Note: Limit of th of input/output points : : , For K18, K28B
imi ¢ number of inp put P For K15B, K25B
K1CPU—0 00 #~0F F4 (256 points) For K12B, K22B >
K2CPU—-00 0#~1FF # (512 points) C
Base POWER CPU 1/0 1./0 1/0 1.0 1.0 1/0 1/0 1/0
fl(:r,r?eecmr UNIT UNIT [{UNIT O© UNIT 1 UNIT 2 UNIT 3 UNIT 4 UNIT 5 UNIT 6 UNIT 7
i‘:‘slt"‘tl;;i K62P KICPU KN61 KX 31 KY 31 KX 30 KX 10 KX 10 KY 11 KY 11
name
Upper 2 digits of the I/0 numg :1/u(r21ber Application Il];(;‘;bcr Application rl1/u?nber Application L(x%lbel Application Ilt/l'l%ber Application :xfj(r)nber Application !I‘l/u?nber Application :l/u(zﬁber Application
fo] . . N \ 5
R é,?aii”:;;°21$§ched> N q Iaput % Out put 213024\7 ‘iAuoov ‘i actoov]  9acioov]  9lacioov]
'g & | External failure "dfo",z" KN 61 01 2'" Data el 2—~Dat1a {b",-5< 41 Input :-O.fG_" 4T Tnput {--:-7-: 4 Input liyigl ;Z“ Output .ro-.r—.' 2-— Output
als monitor (KN61) L.L-J,, L ety §L (1) b= 2] (M) ™M % M }7 i nUNE 3 101 % (R .‘,
D 18 @ (e Latch unit (KL61) T r T Ty ;- Push o i T
™m0 = . ) 8 Output 8| Proximity 8! button 8 o Contactor
— =5 {for 16 point switching) Z { é . é, é_ Limit Relay drive
© |22 |o Timer unit (KT61) i 5- 1 Data 38 SW L SW L switch | drive -
5|35 2 T (n (;l Input E C g
2|2 BT - B IR U - N 4 DDA R 4 S _-_-__% - --E -
g g' = ° 3 point device (Zi_ / g Input ; (3). g, 5_ é’
[ - .3 .- - e T rep - - -
3| 8] Gosianvaray e /g DS G o [T A .1:3? rr A rr
2 = « Latch unit (KL61) ....;_l.,“ LSy 71 LoLat 7—-—Data SR | '}* (S| :_ [ N &; [’ i_
3| % (for 32 point switching) 8 / ? I 8 ?: / 8; 8T ’ g-
gl = é / gl - oput g (D a. / B B i
= S y é/ (é Data (é- c/ C _g; _E.
2 - I A T N < Y | | /
IR/ I S I s iy
° - 1 3. 3
Sl -64 point device r.].":;- ’ :-T-: "'T :-T-: 47 r-r KX erﬁx 4 :..: -! 4 rT-:
B~ caotd Latp : Ladmd '}l / Laa § L.ta } Laod i Land d
2l (Kx32,Ky32) I = & I L. g ;é
‘2| - Latch unit (KL61) [ é‘ é / z: é_ é.
o] (for 64 point switching) é- g~ cr c«/ d- & ¢
$ [ !
S 372 U /AN (NN VA I VA S . g _§
i 0 ] 0 0 9
rode i s et S 14
LJ-J%-— b g—-— I é‘;_ Lot é,ﬂ_ L-L.: ;:. 4 7
il : ; § g :
§ / E‘ ¢ ¢ c ¢
] ; £ ¢ ¢ ¢ ¢
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Approved |Drawn up Sheet No.
MELSEC Fig. 3-3-2. Sample system Mitsubishi V
Unit arrangement table 50-10-10 2
Note: Limit of the number of input/output points N
: or
KICPU—0 00#~0FF # (256 points)
K2CPU—00 0#~1FF4# (512 points)
Base POWER 1.0 1/0 1/0 170 1.70 1./0 1/0 1/0
t
fl(;f::cor UNIT UNIT 0 UNIT UNIT 2 UNIT 3 UNIT 4 UNIT 5 UNIT 6 UNIT
Installed K62P KY 22 Blank KH11 KT 61 KL 61 - - -
unit type
name
/ 170 170 . 170 ation 7O 1/0 cauon]l7O . 140 [apoicanon
Upper 2 digits of the I/0 numbei :!u?nber Apphcanon } - = L Appheation |t Applicaion | = (Apphcation) | | Appheation number | PPN ber| APPcation | To [ Appha
o[B8 [s6pomdeice " OlacToov| 9 Qacioov| 9 §|Latch ; i
E ‘._-?3 e Blank (l’]l(}l _altlached) :\""‘l.' Oulput -1 Mot usedf-a-- 2__ Input {---- é__ [irr;lirog e E 1 :—_'-—1, i Ry ro é.,_
8‘ % ) S\’gﬁ:’g’; (:(1;\;161'15) QL"}:)] (Triac) EE.I_l ?} QQ:,‘, grlr%”;“ D) "7.... DE ,;-_ 2 i_ L i- Lot ,L
& | S @ |e Latch unit (KL61) 8" g g, 2P 8 2 8 : 8
« | =.E | (for 16 point switching) é Bulb & éA(/ 100V 8 é i é-
© |2 2 |e Timer unit (KT61) cr u ¢l + Output eT cT 2 cr -
R ERS drive g (Change-over g F‘ _ﬁ
” {—2 =% _ _ é l'-\__ “lowiehy, 1] ﬁ__ % R __Q_ 2 £
2| 815y , . 0 0 0 0
g ?L:x- = © 32 point device ,____,sl - 3 i o §_ 5_,_ J—l é_ - 2_
28] (xxsr.a1.kvsian) i 14 ¢ 1 {fLach 174 : 1
212 | - Latch unit (KL6D) -ty -+ 4 yl y ;g z & &
© ‘;‘ (for 32 point switching) 8 ? ? d 0 1 3 S
Sl o é 8] 84 al 8i é gl B
2| E ¢ c c ¢ c ; ¢
8- F d [ £ __t £
5 i} " 7o 0 9 0 0 0 0 9
8 4 A=t b b et et AL
E| - & point device L g 14 g L g LJ_J;I Ll CLJ 5 i
Z| (KX32,Ky32) 3] o] 8] 8l 8] o g| g’
‘E| - Latch unit (KL61) 5 ¢ 2
5 (for 64 point switching) 8! él éﬂ %- é- (g: r é- g
E ¢ /A N 2N B
IO N I O R IO R N O A
3
Ry M ;3 P ‘% e CTer CTTAr TraT Frer
L-LJ% 1',57 Li % L1 §’_ L-w_J57b Ll §7.- L ,}L I z-
8 8l 8] g 8 g 8
é éﬁ- é.- L %_ é_ L L
o ¢ C C]
) . ¢ ¢ ¢ E £




MELSEC-~K

Input/output list

Fig. 3-4-1. Sample system

Approved | Drawn up Sheet No

Mitsubishi 1

80-10-10 3
170 unit
Base N type name Input/output . Remarks
(170 connector | 1\ mper of number Device number Name (Connection terminal wire
name) points/unit) type, etc.)
' 01lo External failure
Basic base KN 61 monitor
(16 points) ! :
K18B 1 / / (no external
( I -OUnit ) 2 / connections)
0
3 /
/
T
4 /
5 /
¢ /
7 / /
2. /
o /
sl f /
ol / /
b/ /
all /
¥
( ditto KX 381 1 | 0 | BCD First digit 1| Input Data (1) Operation panel
1 ) (32 points) 3C s
1 / 2 BCD x 4 digits 1 nput Dat,a(! )
2 \\ 4 Digital switch input - To the dightal switch
3 v 8
\ Second
4 BCD di;;:n 10 Connection by
= 0.3 mm?2 1V
5 20
/ 20
6 \ 40
P A
3 Third
8§ | BCD digit 1 OQ
9 Y 200
& 400
B l/ 800
Fourth
| B CDdigit 1000
D 2000
. 4000
F 8000
(continued)
—15—
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Approved | Drawn up
MELSEO-K Fig. 3-4-2. Sample system — Mitsubishil A
Input/output list S 7
80-10-10 8
(continued)
Base 170 unit
mamey | Carer | mpa/ MR | Device umber Name (Connection terminal wire
points/unit) type, etc.)
( di{to | crxs 210 | BCD §% 1| Input Data(l) Continued
1 / 2 BCD x 2 digits
2 \ 4 Digital switch input
3 v 8 ¥
4 | BCD F10 (
5 / 20 \
I E—
7 v 80 4
& | BCD g:;: 1 Input Data(l)
9 / 2 BCD x 2 digits
A \ 4 Digital switch input
B / 8 /
¢ | BCD ™10 (
D /20 \
E \ 40 )
¥ Y %
ditto KY 31 3|0 [BCD [ 1} Output Data(l¥) Same as above
2 (32 points) 1 / 2 BCD x 2 digits
2 \ 4 Numerical display
3 / 8 /
4 | BCD jf;‘;”“ 10 &
3 A )
6 \ 40 |
7 8 /
8 | BCD gt 1| Output Data(V)
9 / 2 BCD x 2 digits
A \ 4 To the numerical setting unit
S ;
¢ |BOD M0 [
D ( 20
E \ 40
F / 80
(continued) (The following page for KY31 is omitted.)

—16—
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Approved | Drawn up
MELSEC=-K . Sheet No.
Fig. 3-4-3. Sampie system Mitsubishi 3
Input/output list
P P 80~-10-10 3
f .
Base 1/0 unit name Input/output Remarks
(170 connector| (number of number Device number Name (Connection terminal wire
name) points/ unit) type, etc.)
i 510 PX1 Proximity switch for timing of axis A Installation on the
( dléto ) KX 30 y T HMIng of axis machine side
(16 points) > . L. . Proximity switch
1 PX2 Proximity switch for timing of axis A (shielded cable)
2 PX3 )
3 PX4
Proximity switch —
4 PX5 > for position detection
of axis A —ey
5 PX6
6 PX7
7
8 PX11 Proximity switch for timing of axis B
9 PX12 Proximity switch for timing of axis B
A PX13
Proximity switch —
B PX14 for position detection
of axis B e
O PX15
D PX16
E rX17
/
¥
ditto KX 10 60 PB1 Axis A Start PB To the monitoring
4 (16 points) = operation panel
1 PB2 .+ Stop PB ,
- (1.25m7(Y) )
2 PB3 Forward PB
3 PB4 Reverse PB
4 PB5 ; Manual ON (SW)
5 PBo i Automatic ON (SW)
6
7
8 PB1l ' Axis B Start PB
9 rB12 Stop PB
PB13 Foward PB
PBi4 Reverse PB
& PB15 Manual ON (SW)
D PB16 Automatic ON (SW)
E
F

—17- Sheet form 2



3-2. Temporary memory M

Enter the temporary memory list using ‘‘Sheet form 4°’.

Assignment is not generally executed before the control circuit design, but at the time of deisgn
completion or at the time of programming. Normally, the temporary memory is decided during
the circuit design, so that the design proceeds controlling the number of assignment points, and
after program completion, entry into the list should be executed for arrangement.

Since M is common to the universal shift, assignment of numbers separated from the M numbers
used for the circuit is convenient. In addition, the following two items are used in the same way as
M.

M254 (battery alarm) The alarm signal (‘‘1’’) is given when the
battery voltage drops below the specified value. The signal is ‘“1”’
when no battery is used (normal voltage ... 0, down voltage ... 1).
M255 (RUN signal) As this signal becomes ‘‘1’’ when the CPU is
in RUN status, this M is used as output signal path when the signal
is to be taken to the outside (RUN ... 1, STOP ... 0).

For use as an external signal, execute programming for take-out via the output unit in the same

way as for a general M.
Also, as these M differ from general M, do not assign them erroneously as general M.

3-3. Data register D ;
Normally, a decision is made in the same way as for temporary memories while the program is be-
ing drawn up, but it should be decided in advance to use numbers close to each other for data of
the same kind, and the details can be determined together with drawing up of the program.
Enter the data register list using ‘‘Sheet form 5.
1 data item consists of 16 bits.
These data are handled either as binaries (BIN) or as binary coded decimals (BCD).
Accordingly, the max. size for data of 16 bits is as follows:
BCD: Binary coded decimals (decimal number of 4 digits x 4 bits)

Indicating 1 BCD digit.
BIN: Binary number (Binary number of 16 digits. However, the numbers handled here are up

to the decimal number 9999.)

As these data consist of 16 bits each, 2 data con not be used jointly within 16 bits.
For example, even when a BCD is a 2 digit number, the upper 2 digits can not be used jointly with
other data. Even the smallest numerical value occupies 16 bits.

3-4. Externa failure memory F

This is abbreviated as failure memory, and the *‘F’’ of failure is taken as the symbol. The handl-
ing is in the same as for M, but when an external failure monitor (KN61) is used in the case of F, it
is always possible to execute a search for “F = 1°’ and to display the F numbers for which ‘1>’
has been established on the external failure monitor.

Use “‘Sheet form 6’ for the failure memory list. As a large provision is made of 100 points for the
fauilure points FO to F99, the use value will be increased when entry is made such that the failure
contents are classified, and the index numbers arranged so that the trouble contents can be
recognized directly from the number.

After classification as described above, detailed entry into the list should be executed while pro-
gramming the failure conditions. At the time of program completion, the list should be checked
once again, and the numbers should be assigned in a way convenient for trouble-shooting.
The handling method for the program will be described later.

—18—




3-5. Timer, counter T, C

()Timer, counter list
Use “‘Sheet form 7”°. The timer and counter are used jointly, and up to 127 points are possible.
Accordingly, discrimination between timer and counter must be made with T or C in the T/C
selection column of the list.

(2)Timer assignment
First assign the timers required by the control specifications. Next, assign the timers required at
the time of design of the control circuits.
When the timer setting time is the same, a timer can be used repeatedly, as long as the opera-
tion does not overlap. Accordingly, when the number of timer points is not sufficient, this
technique should be used by employing the same setting time as far as possible.
At the time of timer number assignment, also enter the setting time limit into the list. Time set-
ting is executed in units of 0.1 sec.

oo (3)Counter assignment
Assign the counters required by the control specifications. In the same way as for timers,
repeated use with the same value is possible as long as the operations do not overlap. It is con-
venient to enter both count input and reset input into the list.

19—



4. Instruction functions

4-1. Instructions list
Sequence instructions

Table 4-1. Sequence instructions list

Instruction —_ o - T
No. g;lrsngf;l(‘namc) Function Drawing representation No. :;;:;?;ﬁmxe) 1Funetion Drawing representation
Logic operation
start
LD Contact a H l__._ o MC Master control
1 ( Operation \ .i b_ 10 start —'{ f
start N
Load X,Y,M,T,C,F Masic T K o0-63
NOT Logic
operation start - N
2 LD1 Contact b .,_%_,, ___{ }__ “Qﬂ 11 MCR :\;l?esllcr control NCH
Operation ) A
Load nverse ( start X,Y,M,T,C,F r\x/’cii[lcr control . 1=0~73 Ki
L ogical product - { |l : ‘SET
AND Contact SET 1p- , VT
8 ( Ss:c? : ) l I \ F— || 12 SET flop iy YMF[—=1
connection i set St I i e RST‘
AND ) X,Y,M,T,C,F Set a L2l
b e b
Logic NAND Fhp- —1 }—
ANI _ RST flop NN
4 Contact b »—i %——-—«(}— 13 < Y .
( Series ) }* CO“‘;““ Y,M,F,C Consants '
. rese . |
AND raverse connection X,Y,M,T,C,F Reset J !._‘__.M_M« RST
OR J S T T
. 21 femporary , —
5 OR ( i;::‘;ﬁz: a ) i""“ { 14 SFT memory — ——~«——4: ] T Mi |-
. shift -
or connection X,Y M,T,C,F Shin | } J
Logic NOR
6 ORI ( Contact b ) “ }‘—— ‘‘‘‘ Q 15 cJ Conditional yump | ¢—- -~ 1‘ i—
Parallel L "
rerse . cti CC LR Conditional lnmp
OR 1nverse connection X.Y , M s T , C ) S
Logic block
AND . 5 : f ¥
7 ANB P I" I {)’““ 16 PLS Pulve »——--—w—-—i | 4 PLSI M
Series connection |
AND block between blocks “{ }‘" Pulse [
Logic block OR
™ : Program delete
8 ORB ) E i[ } 'l ( )»——4 17 NOP No processing 8
Paraliel connection [ — or for space
OR block between blocks __1 }___ o ~__{ NOP
ouT Output b———-{ e - END Program complet:on Be sure of enter END at
9 P } “I lhﬁ 18 ogram completi the end of program
ouT Ym,71,C,F END

Note: * Constant is for C.

Data instructions

Table 4-2. Data instructions list

No. :‘";:I';'(')f::::"m Function Drawing representation No. s;’;';xs;‘;’:m) Function Drawing representation
*1 %2
Data transfer *1* 2 Addition *3 *3
MOV . ~ ' __ TR L.
1 s D >~ﬂ~~imovs D |4 5 R X & %—{ F 15T D o
Move Plus 1
*1 %2
Magnitude * l *2 Minus *4 %3 %3
> comparison - ITTTTTET
2 T ST H Ol b s op | P TSTD )
Larger Y,M,T,C,F Minus
Magnitude x4 *]1 %2 Conversion from *4 T * 1 j.g
< comparison BCD BIN to BCD — BCD| S D 4
3 S<D Fﬁi 7 Conversion from 1 f’_ L————Ii—::]———]—
StoBCDto D
Smaller Y,M,T,C,F BCD to o
Comncidence *4 *1  * % ;ggi?gm rom %4 *1 %2
4 - ’—{ = S D . 8 BIN Conversion from P——i }'—-—-‘{ BIN] S D I——<
S=D St BINto D — —
Equal Y ,M,T,C,F Biary
Notes:

1. *1 indicates the source.
2. *2 Indicates the destination.

3. *3 Negative numbers are not handled.

—20—

4. As input signal to start data operation, X,Y,T,C,M or F is
indicated.
5. >, <, = are equvalent to a contact while other instructions are

equivale

nt to coils.




4-2. Types and composition of instruction words

(DInstruction types
MELSEC instructions are composed with a
and according to the instruction type, there
structions, and 3 step instructions.

basic word length of 16 bits (2 bytes = 1 word),
are the 3 lengths of 1 step instructions, 2 step in-

Corresponding to this, 1, 2, or 3 program memory steps are required.

(® Sequence operation instructions

® Output instructions

LD, LDI, AND, ANI, OR. ORI, ANB. ORB

MC. MCR, SFT, PLS, SET, RST, OUT. CJ

® Data instructions MOV, ). {(\ =, + — BCD: BIN
@ Others NOP. END
(2)Composition of the instruction words
(1 step instructions)
First step Instruction code égg‘r‘éé output Input/output number
| 4 |
_OFF#(K1)
LD, LDI X. Y. M F X. Y0004 1FF#(K2)
AND, AN1 Mo0~253 Note:
1. C M254 Battery alarm,
OR. ORI v F0~99 M255 RUN signal
our. Y.M, F.T.C| T. CO~ 127 No SET, RST for T.
SET. RST No SET for T.
SFT. PLS M M 0~2563
ANB. ORB None None
NOP, END
MC., MCR K “4”’ is attached for index use. |i =0~6 3
(2 step instructions) OUT T. oUT C. CJ
First step Instruction code ® ®
Second step ©
(2 step instructions) ® ® ©
OUT. T. C Same as 1 step K (constant) or D
c instruction OUT {Data register number)
J

Instruction code K (jump destination step)

(3 step instructions) MOV, >, (., =, +. — BCD. BIN

First step [ Data instruction code I Auxiliary code (type) 1
Second step Source [K (constant) or D (data register number)]
Third step Destination [K (constant) or D (data register number)]

21—



(3) Instruction composition list

Instruction igﬁ?ﬁé?;gﬁe) I[nput/output number Instruction ;gﬁlrjéé(zgg?cte) Input/output number
_FF# : _FF#
LD X 0# (Y FréK2) out Y 0#1 FPiKe)
_FF# _
LDI Y 0#(Y priKe) M 0 ~ 253
M 0 ~253 F 0 ~ 99
F 0 ~99 T
0~ 127
T C '
0~ 127 T
C SET Y 0404 bk K2)
_FF# ~
AND X 0#( 1 FF#K2) M 0 253
_FF# ~ 99
ANI Y 0#(1FF#K2) F 0
M 0 ~253 RS T Y 0%~ EEH
(1FFHK2)
F 0 ~99 M 0 ~ 253
T C 0 ~ 63
0~ 127
C F 0 ~ 99
PP —~
OR X 0#( I PFEK) SFT M 0 253
_FF# . ~
ORI Y O# ¥ piKe) PLS M 0 ~ 253
M 0 ~253 Step number
CJ - 0 ~ 2047
F 0 ~99 (4095 K2)
rl\
o 0~121 Notes:
1. M254 Battery alarm
ANB _ _ M255 RUN signal
Fixed. Handling is the same as for general
ORB — — M.
MC - Index number 2. K2 indicates the value for the
MCR (Ki) 0 ~ 63 ( )
VoD —~ — - K2CPU.
3. #indicates a hexadecimal number.
END - -

Fig. 4-3. Instruction composition list
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4-3. Sequence instructions

The instruction functions must be understood at the time
of programming.

Programming can be executed with electromagnetic relay
symbols as well as logic symbols. "

4-3-1. AND, ANI ... Series connection operation
AND has the operation function for series connection of
the contact a, and ANI has the operation function for
series connection for the contact b.
Both execute the series connection operation (AND) for
the previous operation results.
The figure shows the AND operation, and the operation of
X3 with the bold line is indicated as

1 AND X3

At this time, the X3 operation is executed W1th X0, and the

X0 X3 operation is executd by the instruction AND X3. In
this case, X0 is the operation result up to this time. Also,
the X0 part has a series connection, but as there is no

operation result before X0, LD X0 is obtained instead of. |

AND XO0. ' '
The figure shows the ANI operation, and the operation of
Y75 with the bold line is indicated as

16 ANI Y75
At this time, the Y75 operation is executed with X9, and
the X9 Y75 operation is executed.
This operation takes the inversion of the specified number
(contact a becomes contact b), and then series connection
operation is executed.

4-3-2. OR, ORI ... Parallel connection operation
OR has the operation function for parallel connection of

contact a, and ORI has the operation function for raraliel

connection of contact b.
Both execute the parallel connection operatlon (OR) with

the previous operation result.
In the figure, the connection of the bold line of X26
becomes OR, and it is indicated as

21 OR X26
With this operation, X5 is the previous operation result,
and the operation X5 + X26 is executed.
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CANI
...._ﬂ,F...._._

Fig. 4-1. Symbols for AND and ANI

Y19 = X0 ¢ X3
Fig. 4-2. AND operation

Y8 =X9-YD

Fig. 4-3. ANI operation

OR

OR1
Fig. 4-4. Symbols for OR and ORI

20 X5
S L )

2 X 26

Y105 = X5 + X26
Fig. 4-5. OR operation



The connection for T7 in the figure becomes ORI, and it is
indicated as

25 OR1 T7
With this operation, the inversion of the specified number
is taken and parallel connection operation is executed.

4-3-3. LD, LDI ... Operation start
LD has the operation function to start operation of contact
a, and LDI has the function to start operation of contact b.
At the time to start operation for the circuit block, there is
no previous operation result, so that the input signal is
taken in by this instruction, and it becomes the opsration
result. Accordingly, this instruction is always used first for
a circuit block.
In the figure, the bold line of X13 becomes this instruction,
and it is indicated by

30 LD X13
In this circuit, as can be seen from the logic expression,
Y71 + Y88 is enclosed in brackets, and to calculate the
equation, the contents of the brackets must be processed.
Their operation start is executed newly from Y71 with
operation of the bracket contents, so that an LD instruc-
tion is also used for Y71 as

31 LD Y71
Since the LDI instruction effects operation start from con-
tact b, the contact C7 of the figure becomes this command,
and it is indicated as

45 LDI C7

4-3-4. ANB ... Series connection operation between blocks
ANB has the function to operate a series connection bet-
ween blocks. In the case of the circuit shown in the figure,
AND must be executed between the two operation blocks
(X1-X2 + Y30) = A and (Y31 + Y32) = B. The instruc-
tion to execute this operation A X B becomes ANB, and it
corresponds to the bold-line connection parts in the figure.
This means that the ANB symbol is not a contact symbol,
but a connection symbol.
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M40 =Y69+T7

Fig. 4-6. ORI operation

e

l LD1

Fig. 4-7. Symbols for LD and LDI

X13 YT

30 —— 33 31
[324{

X13(YT1+Y8)

Fig. 4-8. LD operation

45

47

Y55 = C7 ¢ X2
Fig. 4-9. LDI operation

ANB

G

Fig. 4-9. Symbol for ANB

] (v

AV

A B
X1 X2 \ ( Y31
04— Ly 5] 3,
Y 30 Y 33
it L i

Y30=(x1-§2+Y30)« (st +?%)
Fig. 4-11. ANB operation




4-3-5. ORB ... Paralle connection operation between

blocks

ORB has the function to operate a parallel connection bet- ORB
ween blocks. I
In the figure, OR must be executed between the two opera-

tion blocks (X17 - Y90) = A and (M33 - Y74) = B. ORB
becomes the instruction to execute this operation A + B,
and it corresponds to the bold line in the figure. In this
figure, as X31 is only one block, the instruction for X31
becomes OR and not ORB.

Fig. 4-12. Symbol for ORB

A
( X 17 Y% ] X%
] 71 76 ™
70 ° © ] t @—“
M ym 74
l 72 ' 73 r
p }—-————- ! - 4
L
X3l
7514
1

M50 = (X 17 Y90+ M33+ Y74+X351 ) X8
Fig. 4-13. ORB operation

4-3-6. MC, MCR ... Master control start, reset

As shown in the figure, master control permits establish an }__ .
efficient circuit switching sequence program by opening or MC o i
T

closing a common line of the control circuit. K
MC: Master control start

|
|
i
MCR: Master control reset !
|

1

E

t
——H
' Ki

Fig. 4-14. MC, MCR instructions

MC and MCR are handled by affixing the Ki index number. MCR Ki is always required in

regard to MC Ki. (Coding)
2]

X0 X2 X2 ' ,
0 il Y i1 MO . 0 LD X 10
IR 1] K1 1 AN1 X2
: 7 2 AND X21
MC-A 3 MC K1
K171 X15 X186 Y:‘? /-\ 4 LD X 15
L | ,
4 o] ] 4 \Y_&)/ 5 AND X 16
. 6 ouUT Y 30
X1 M5 Y& f\ 7 " AN1I Y31
8 )31}7"";13;3_} ydi \YB"J 8 LD X 16
9 AND M15
10 ] fdf
- / 10 LD X17
15 MCR 11 AND Y3t
, &/ 12 ORB
R ' 13 ANI Y32
r . [
+ Fig. 4-15. Examples of use for MC and MCR 1§ :g 1(3131’1; ;3:
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4-3-7. SET, RST ... Flip-flop set, reset
Flip-flop set and reset are effective for the following 3 types of devices:

Output Y X M
10 n_{ l.——-.—- SET / /1\1'/11
Temporary memory M £ (C)
. X 05
Failure memory F 134 | I'_— RST

Fig. 4-16. SET, RST instructions
(However, reset is available for counters C.)

(Coding)
(1) Output (Y) set, reset (3) Failure memory (F) set, reset
10 LD X02 10 LD X 02
11 SET Yio 11 SET Foo
12 LD X 06 12 LD X 05
13 RST Y0 13 RST Foo

(2) Temporary memory (M) set, reset
10 LD X 02
11 SET Moo
12 LD X05
13 RST Moo

For M, Y, and F, self-holding circuits by normal sequence circuits are also possible, but the
functions may be understood more easily in the above way. Please compare with the normal
method.

(Coding) .
X 02 X05
10— | FE Y10 10 LD X2
Yio 11 OR Yio
——{ 12 ANI X 05
Fig. 4-17. Self-holding circuit 13 ouUT Y10

When flip-flop holding is required at the time of power failure, output Y latching becomes possi-
ble for the decided range by connecting a latch unit to the input/output unit connector and selec-
ting 16/32/64 points by switching. [Refer to 5-2-9.(1).]

K2CPU is provided with a switch enabling to hold M collectively in the case of power failure.

[Refer to 5-2-9.(2).] (X08)
(3) Counter (C) preset value resetting is also possi- 20 Ma
0—-—-‘ l————- ouT
ble by RST instructions.
C o6
(X05) K 100

M0
#¢—| p———— RST

Fig. 4-18. Counter circuit
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Coding of Fig. 4-18.

20 LD Mo3
21 ouT Cos
22 K 100
23 ‘LD Mo05
24 RST Co6

4-3-8. SFT ... Temporary memory shift
By application of an SFT instruction to a temporary memory

(M), a 1 bit shift register can be composed. X o1

By linked application of SFT instructions to a temporary b~ }---4 SET
memory (M), a shift register for the number of links can be ______“14 “‘f___ SKT | wj
established. X 03

When a shift signal M02 is given to a temporary memory Mj, oo bo-e RST

this memory has the function for processing as follows under

consideration of the status of the preceding Mj-1. Fig. 4-20. SFT instructions

Mj = 1forMj-1 =1

' ) Mj-1 becomes 0 after SFT instruction execution.
Mj = 0 for Mj - 1

]

When this instruction is used, the number of required steps (M link number) must use consecutive
M.

Aslo, as the shift signal M02 may be continuous if seen with the programmable controller inside
the seanning time, reverse arrangement as follows should be executed in regard to the sequence

arrangement. Normally, the shift signal will use the pulse form M changed from input X.
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M2 SURSTII
31 (Coding)
P 1 L
30 " it S F1 30 LD M2
; 12
33— } i RST v 31 SKET Mz
32 SET M1
32 S l‘\ "I\ 33 _Il I) X 03
Ml 34 RST M2
B rst
35 RST Mt
Mo 38 36 RST M 10
81 11 SET 37 LD Mo
36 M 10 .
RST 38 S KT M10
89 LD X 01
, X 01 0 40 PLS Mo
39 i} PLS |Mo 41 LD Xo2
42 PLS M
Xo2 42 ?
41 - | PLS Mg
Fig. 4-21. Shift register
Notes:

1. Do not give SFT instructions to M0. M255 may be shifted to M0. In the same way, this prohibi-

tion also applies to M254.
2. For M12 = 1, it does not become 0 even when M2 (shift pulse) is added. Resetting by X03 is re-

quired.

4-3-9, CJ ... Conditional jump
When the condition X0 ON is established,

X
100

101

102

0

 —

Cd

150

S

_+

' Step address for the jump destination

a jump is executed to the sequence step ad-
Fig. 4-22. CJ command

dress 150, and processing of the following
step addresses is executed. (Coding CJ
K150)
A jump to the upper step numbers (smaller numbers) is not possible. Take care that the jump
destination always has a larger step number than the number from which the jump starts.
There are for example the following use methods:

(® Jump over temporarily unrequired circuits.

@ Separation of processing circuits in conditions of highspeed processing.
Please pay attention, as the step number control is required at the time of programming.
Especially when program debugging, instruction inserting and deleting, care must be taken
because of the change of jump destination address.

4-3-10. PLS ... Pulse formation
By X0 ON, a pulse signal of 1 round divi-

sion of the program is formed for MOI1.
The temporary memory M is the object
device for pulse signal formation.

This pulse formation is executed for inter-
nal program processing. Accordingly, lead-
out for use as an external pulse signal is not
possible.

28—

X0 101
100+_—_-) —

PLS

Mo1

_+

/

Limited to M.
Fig. 4-23. PLS instruction




4-3-11. OUT ... Output .
OUT is the instruction for output of the ‘ uur
operation result up to that time. The object : 0

output devices are of Y, M, F, T, and C. §
: Fig. 4-24. OUT instrgctiori

At the time of Y, M, F, and T, this corresponds to coil drive, and at the time of C, it becomes the

counting input in regard to the counter.
Without influence onto the operation result, an OUT instruction permits output to several ob-
jects as shown in the following, and consecutive execution of the next operation is also possible.

‘ (Coding)
120 4120 1‘}?? 121 z;% 123 /> ' 120 LD M1z
121 AN Y 5
122 Y{l'f‘ ‘124. ‘ 122 OR X1
123 ouT Y40
125 X2 126 124 ouT M9

A1 Y 41 b

, 125 AN X 21
126 ourT Y41

Fig. 4-25. Use example for OUT

In the case of OUT C, counting is executed during the rise time of the counting input, so that

change of the counting input to pulses by a PLS instruction is not required.
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4-4. Data handling instructions )

In addition to sequence instructions by relay symbols and logic symbols, data handling instruc--
tions such as addition and subtraction, magnitude comparison, BCD/BIN conversion, etc. are in-
cluded.

Data handling instructions are composed of 3 steps, and their notation method is shown in the
following figure.

Data handling
instructions S . ' b
) Destination address
MOV, ) Operation is executed with
the data of D and the data
>, <, = of S, and the result is
o stored in the address D.
BCD, BIN
> Source address

This indicates the source of the data for

Fig. 4-26. Composition of the data the operation.

handling instructions

4-4-1. MOV ... Data transmission
0 I. D X0

Xo 1 2 3
0 ( 1 MOV
{1 MOV S D
2 D1
(D1) (D2)
Fig. 4-27. MOV instruction 3 D2

When X0 becomes ON, the data of S

(D1) are transmitted to D (D2).

The possible operation S/D combina-

tions are shown in the following table by circles.

b ] According to the table on the left,
S KD T C XY M these data operations are possible.
Constant = | K O MOV K D
] D . .
D o|olo oo MOV i Dj
MOV TorC D
T (@)
MOV X D
G © MOV D Tor C
X O MOV D Y
Y MOV D
MOV D
M 0O 0 M
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(1) Storage in DO of the constant K (1 2 3 4)

Xo 1

2

3

0 p—— MOV

K1234

Do

Fig. 4-28. Constant set by MOV

(Coding)
0 LD Xo
1 MOV
2 K 12814
3 Do

For storage of 1 2 3 4 (4 digit decimal number) in DO (16-bit register), storage is executed
after automatic conversion to binary numbers. Accordingly, it should be remembered that
the data are handled as binary numbers (BIN) in the programmable controller. BCD/BIN

conversion is executed in principle only with input and output of data via the input/output
unit. > Refer to the items in regard to BIN, BCD conversion.

(2) Take-in of the input signal from X;y ~ ;5 into Dy,.

Xo 1

2

3

MOV

K4X10

D1o

Fig. 4-29. Data input by MOV

By specifying ‘“K4X10’’, the input of 4
bits (assumption of BCD x 1 digit), i.e.
“X”’ input (X10 to 1F) as 4 x 4 = 16

bits, is handled.

K indicates the number (1 ~ 4) of digits (1 digit of 4 bits).

(Coding)
0 LD Xo
1 MOV
2 K4 X10
3 Dio

Accordingly, as the data of D10 are in the status of X10 to 1F, this kind of handling is executed

only for pure binary numbers.
In the case of BCD, execute “BIN’’ and store in D10.
(3) Output of the contents of D11 into Y50 to 5B.

Xo 1

2

3

0 p—— MoV

D1

K3

Ys¢

Fig. 4-30. Data output by MOV

The contents of D11 are put out into
Y50 to 5B (3 x 4 = 12 points).
This is used for output of binary
numbers as they are. For output as
BCD, execute ‘“BCD”’ and output to

Y.

K indicates the number (1 ~ 4) of

digits.
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(Coding)
0 LD Xo
1 MOV
2 D1
3 K3 Ys0



4-4-2, > ... Larger (data comparison) (Coding)

0 LD Xo

Xo 1 2 3 m .

1
o 1} > S D : (o) >
2 D
(D1) (D2)

Fig. 4-31. > instruction 3 Ds
S > D is executed when X0 becomes 4  0UT Yo

ON, and Y10 becomes ON for S > D,
while Y10 becomes OFF for S = D.

. The possible S/D operation combinations are shown in the following
table by circles. These are common for >,<, and =.

> K D
RIK[DIT|C|X|Y|M

> Di  Dj
K The magnitude relationship is as follows:
D

98 99 100 101 102

T \ .
C > 100 «| = |= 100 <
X Notice that >, < do not include =.
M

4-4-3. < ... Smaller (data comparison)

(Coding)
0 LD XO
Xo 1 2 3 ~ l L <
Ay S L LS e\ :
1
(D1) (D2) 3 b
Fig. 4-32.(instruction ] 2
4 OUT Yo
The same as for > (larger)
4-4-4. = ... Coincidence (data coincidence)
0 LD Xo
Xo 1 2 3 I 1. =
4
0 s S D @ I 2 D;
(D1)  (D2) 3 Dy
Fig. 4-33. = instruction 4 OUT Yo

The same as for > (larger)

Note: For these magnitude conparisons, all data are to be handled with the data converted to
binary numbers. Even when constant input from the PU is executed as decimal numbers,
they become binary numbers on the inside.
> = <instructions are series contact processing.

These cannot be executed in the same way as LD and OR.
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4-4-5. + ... Addition

(Coding)
M, 1 2 3
0 l______ + S D 0 LD Mo
(Changed 1 +
to pulse) , (D) (D3)
Fig. 4-34. + instruction 2 D,
D + Sis executed by Mo ON, and the value 3 D2
is stored in D. (The result is stored in D2.)
The possible operation combination are
.shown in the following table by circles.
K|[D|T|C|X|Y M + Kn Di = Kn + Dj = Dj

+ Di Dj = Dj + Di = Dj

If input remains ON, addition or subtraction is
D O executed at each scanning. Accordingly, input
- is made after changing to pulse form.

T
o ?
X s
Y
4-4-6. - ... Subtraction .
(Coding)
M, 1 2 3 . v
y LD
0 b— - S D | ’
(Changed 1 -
to pulse) (D) (D) 2 D
Fig. 4-35. - instruction 3 Dy

Th It of D2 — D1 is stored in D2.
D - S (D2 — D1) is executed by MO ON, and (The resu is )

the value is stored in D (i.e. D2).

D becomes the minuend and S becomes the subtrahend, so that caution is required, as
the positions are reversed from the normal calculation equations.

Example: Count-up number to the target position: 100

Deceleration start point: 15 counts in advance

100 — 15 — 85

Assuming DO = 100

MOV DO D1 — D1 = 100 is reached once,

—_— K15, D1 = The result becomes D1 = 85.
In this way, both DO and D1 can be used next.
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- K Di - Di—-K =Di

~—~ A~~~

- Di Dj - Dj-Di=D]j

In the same way as for addition, execute subtraction instructions for subtraction data after con-
version to binary numbers.

As only positive integral numbers are handled for subtraction, take care that the operation result
does not become negative.

If the subtruction result becomes negative, execute the comparison > or < between S and D.
When S > D, execute the S — D operation in the same way, and M stores the negative result in
memory. :

Change the input
to pulse form

Xs
4 > D, | D, D, > D,, M,, = negative

— — | p. [ b }———D, D,~ D,

IF PLS M3,

MOV, Dy D, D, > D,

D1 < Dz, M41 = pOSitive

L
_r_u?g'
]

A

A%
2

£
2

=
——

=
——

- D, | D, — D,—D; > D,

Operating D, — D; My

b2
.

The possible operation combinations are the same as for *“ +
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4-4-7. BCD ... Conversion from BIN to BCD

Xo 1
0 o ——— BcD

2 3
S D
(DY (D)

Fig. 4-36. BCD instruction

When X0 becomes ON, BCD conversion is
executed for the contents of S (binary
number), and then storage is executed in D.
The possible conversion combinations are
shown in the following table by circles.

2l | laolrmigolR®

(Coding)
0 LD Xo
i BCD
2 D
3 D2

According to the table on the left

BCD conversion
BCD,Di,Dj—> Di= Dj
BCD,T ,Dk~— T = Dk
BCD,C , Dk~ C= Dk
The data register contents are principally
binary numbers, but after BCD

conversi(‘?., the registers become Dj, Dk,
and the contents are BCD.

The main application for BCD conversion is output to the outside as a decimal number from the
status in the register (binary number) via the output unit.
However, output is executed via the temporary storage D register.

(1) The contents of C10 are output into Y50 to 5F as a 4-digit BCD value.

Xo1 i 2 3
0 ""‘—‘l } BCD Cio Dos
4 5 6

MOV Dos K4 Ys¢

Fig. 4-37. Application example for BCD instructions
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(Coding)

0 LD Xo1
1 BCD

2 Cio
3 Dos
4 MOV

5 Dos
6 K4 Yso
1

Output| Yso ~s3 First BCD digit
Ys4 ~s7 Second BCD digit
Yss ~5 p Third BCD digit
Ys C~ s ¢ Fourth BCD digit



4-4-8. BIN ... Conversion from BCD to BIN

Xo

o

1 2 3
BIN S D
(D) (D)

Fig. 4-38. BIN instruction
When X0 becomes ON, BIN (binary)
conversion is executed for the con-
tents (BCD) of S, and the result is
stored in D.

The possible conversion combinations
are shown in the following table.

NI |pjr|c|x]|Y M
K

D o

C

X o

Y

M

=

(Coding)
LD Xo
BIN
n
D2

BIN.Di.Dj—=Di = Dj

BIN,X

, Dk—=X = Dk

Generally most input data are decimal
numbers, so this BIN instruction exists.
The input data are taken in as BCD, and
internal processing is executed after con-
version to binary numbers.

(1) The data are taken in from input X60 to 6B (a BCD number of 3 digits), the numerical value is
set for the present value of counter C1, and this value reduced by 20 is set for the present value of

C2.

Xo
oL

1 2 3
BIN |K3X60 Do
4 5 6
MOV DO C1
7 8 9
- K20 Do
10 11 12
MOV Dy ‘C2

Fig. 4-39. Application for BIN instructions
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10
11
12

(Coding)
LD

BIN
K3

MOV

MOV

X0

X60
DO

Do

c1 — Setting of the present
count value for Cl

20
Do

DO

c2 — Setting of the present
count value for C2




4-5. Program control instructions
Program control instructions are instructions to advance the individual program of the program-
mable controller.

4-5-1. NOP ... No processing
NOP is the instruction for no processing, and it has no influence on the operation result up to
that time.

NOP is used to provide an intermediate space for memory revision, or as shown in the figure,
(a) When the contact Y97 is short-circuited by 6 AND Y97 — NOP.
(b) The contact X8 is sepa- ‘
rated with 11 ORI X8 — 11

NOP.

The programming unit (PU) is

provided with a function for : Xg Yog
consecutive NOP writing, in- (a) ——’-H——@-l;ﬂ_—_“——@—«

sertion, and cancellation, so Yo7

that the operation is easy.

Please refer to the instruction Xso X Ya

manual for the PU. : (h) __.?H - 1_(“ 131| F i

Fig. 4-40. Contact cancellation by NOP instructions
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4-5-2. END ... Program completion

END is entered at the end of the required program steps to announce program completion.
When the CPU detects the END instruction, the program counter is returned to 0, and scanning is
started again from step number 0. 1

In the figure, the program is completed at 311, and return to step number 0 is executed.

The END instruction must be written at the end of

any program.

As scanning returns to the start with the END instruc- Step number
tion, the scanning time depends on the position of the o[ LD X
END instruction. 1] OR X3

The scanning time (response time) can be calculated
as follows:
Average time X step number (from 0 to END instruc-

tion) o 310 | OUT Yiz7

K1CPU 80&s 8i1 | END

KzCcprU 10us

Program completion

Fig. 4-41. Use of END instructions

END instructions may also be used temporarily at the time of program debugging or testing for
program execution to an intermediate point.
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5. Programming

Please read this chapter together with the instruction manual for the programming unit (PU).

5-1. Programming principles

The program is drawn up by programming on the basis of the circuit diagrams, but the following
principles exist.

Some of these principles have already been explained, but they will be listed again in this chapter.

5-1-1. Instructions
(1) Operation instructions like AND, OR, LD, ANB, etc. are connection instructions specifying
the connection of contacts or contact combinations (operation results up to that time).

(2) Even when the output instructions OUT, SET, and RST are executed, the operation results
up to that time will not be changed.

(3) The END instruction must be given at the program end.

5-1-2. Operation
(1) The operation instructions AND, ANI, OR, and ORI execute serial or parallel connection of

the contacts of the input/output numbers specified by these instructions in regard to the
operation results up to that time.

Operation result up

to that time Yo
o ———— - AND Xy
t— A — Serial connection is executed bet-
e iR - ween the operation result A at this
Ysa=A+*X49

time and the contact a of X49.

.
j

! B .L‘""“@“" ORI Yog
e e om e - - - —— — -

Parallel connection is executed bet-

" Yos ween the operation result B at this
- - time and the contact b of Y98,
Mss = B+ Yog

Fig. 5-1. Operation parties
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(2) Up to 8 consecutive blocks can be produced starting with LD or LDI, the connection between
these blocks is executed by ANB or ORB, and it will become 7 consecutive blocks.

At this time, the operations between the LD Xg
blocks proceed in reverse order from the new © (
operation results (8) to the old operation LDI Yss
results (1) as 8to 7 ... (8to2)and 1. ®< )

but in order to facilitate programming and ®
checking, it is recommended to always con-
nect two blocks starting with LD by ANB or
ORB."

Such program operations are not mistakes, —
M (1 13

[1] AND for ANB 8 and 7
(2] OR for ORB8x 7 or 6

(6] AND for ANB( 8 to 3 ) and 2
(7] OR for ORB (8t02) and 1
OUT Y,

Operations between blocks

5-1-3. Program

(1) The program is drawn up for each of the contact symbols and coil symbols.
The step number of the finished program is at least equal to the number of symbols or larger
than this number.

(2) With the horizontally written relay symbol diagram, the program sequence for each block is
from left to right and from the top to the bottom.
Return from the right to the left is possible with block operations.

—
1 2
S rmimml
I/Sl Si
LR} :

Fig. 5-2. Program sequence

(3) The program is always executed in the sequence of the program numbers, and no numbers are
jumped.

(4) The END instruction must be given at the end of the program.
By this, the operation time for one program round can be reduced.
Please note that the CPU does not operate normally if the END instruction is omitted.




5-1-4. Contacts

(1) The contacts X, Y, M, T, and C can be used as often as desired, and there is no limitation on
the contact number.

(2) Contact a input to contact b or contact b input to contact a can be produced internally.

(3) There is no concept for the contact capacity.

(4) In the electrical sense, there is no snake circuit.

5-2. Sequence instructions and program examples
5-2-1. Simple circuits with AND and OR

Xo Step No. |Instruction| Device No.

Ste
nurxr)xber 0 | : @_'

-

-3

X2 X3 VAN Yis
4 5 6 7 8
‘ 1} j——0 o——ik @D——1

I T R w R R

12 IZJ[ 13]1 15
LA

S|~ 3|~

|
18 18/][{ 191”1 21 { 24 C 26 27

el dielFdielielbdie] Falaliela b dielldioieliel loifeliFdi g Sl ool allol o
;\>hjm‘c1wm;>mr£db$:o\(;>r-:1<oomoom»‘Omowwqumc

el Rl Rl ol 2]

aizidzigx|zmzigdZ2zimzigdwigiadzz|Zzigdigldlo
I ] .
i i el S il el i Ll sl B Kl Rl e S R e el L I S e s b e A T LR

N[O BRI WINN = O 00RO W[ OO OO~ OO W N - O

Note: If the output instruction has additional con-
ditions, it is drawn up later.

Accordingly, the sequence should be drawn up as
shown in the figure on the right.

N T1s
Circuit ViB
establishment with
L:D Y\ F v

sequential addition

. - f conditional
Fig. 5-3. Circuit by AND and OR girccl(l)irtx&l tona </




5-2-2. Complicated circuit by ANB and ORB

Step No. |Instruction Device No.
3]0|L]D] |X 1
. 1 Lipl1|x 8
" 30);4 33 31 );fj 1T | 2[O[R| |Y| [3]1
3/A|N|B
alolulT|Y| |2[2
g2 Ya 15|LID| [X] [1]2
it Te|a|N[I|Y| [3]1
7ILIDI1|X]| |1]3
X Ya Ms 8|A|N|DIY| [2]2
35 0 3 i U 2 v 9/0|/R[B
40| AIN| I M| 6
g5 gg Yz 89 LolujTiy| |23
# T 2|Lp| [x| [1[3
S|A|N|D|X]| |. |5
a(nipl (x| [ ]9
2 4231?3 43?:5 53 4&%. 5|a[NID[Y| |2]1
6|O|R|B .
46 51 (Lol (x| |15
Wl e [aoj soq | 8|AIN[I[Y[ [2]9
9ILID|I|X 1
5/0(A|N|DM 8
52 X8 1|O|R|B
1 2IO[R|1[X]| |1]5
3[A[N|B
5 by g T 56 130 63 6150 67),(}568@_4 dlojujriy) j2i4
il At ir L 25 5/L|D}|" |X 114
6lAINII[Y] [3]1
X3zgMiigq Cs 60 Y30 7L X 3
| ST/58 59 62 850 15 )4 SIAIN|I|M| |1]1
9[A|N[D|C 5
Yas K100 6/0[O|R[B
64 1 (10 sec) 1 LD |X
2lOIR[I[Y]| [3
6057 702 g5 Mt )l q iggBY‘ 2|5
69 il ol —i} A Yo6 }—4 < ;
s5l0lu/T|T[,] |5
6 K|1]0]0
73),‘(214 74?;,?,1 7 7[AIN[D|X| |1]5
gloulr|y| 2|5
olL|D| x| | |7
Fig. 5-4. Circuit by ANB and ORB TIOJAINILIY] 12]2
1{L|D| [X 8
2|A[N[I|Y]| |2]7
“IsLp] x| |14
a[aAlNT|Y| [3]1
|5/0|R|B
6|A|N|B
7lolulTly| [2]6
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80

88

5-2-3. Circuits with common control lines

(1) Circuit separation with contacts

Circuits with common
control lines can not be
programmed as they are.
As shown in the follow-
ing figure, the contacts
separating the individual
lines (X0 and X1 in the
figure) are entered for
each block.

X
Manual Automatic
1 1
Xo X3 X5 X3 Ye
1l it . Y
13 o Al 64
|X39
O O
X7 Yo X39
A——————()
29 Xa
O O0—Q 1 O
Yes
JL
11
X X X3 Y
80 |.l 81 1:5 82 ]lq I(Ji'5
1 r 1t 1} Zf Ye4
Xo X9 85
83" g —=
I -0 O
gg X1 89 X479 Yoo ggXas @
1 ul"’""‘"“*r—_‘ \
X
91730 92 —-1-—4093 S
—i} O 00— 0
Y
95 %
I 2 )

Fig. 5-5. Circuit with common control lines (1)

Step No. [Instruction| Device No.
810 LD X 1
11AINID| X 41 5
2/A|N|ID| X 3
8|L|D X 0
4 A|N|DIX 319
5/0|/R| B
6|A|N|I|Y 6| 5
710101 Y 6 4
8/L|D X ‘ 1
91A|N| DI X 417
91 0JA|IN|L}Y 710
1/L| D X 0
21AINIDIX 41 0
SIAINII| X 411
4{0O|R|B
5[0l R Y 6
6lA|N|IIX 31 3
Ti0lUITHY 6




(2) Use of master control MC and MCR

Manual circuit

Automatic circuit

Manual X0 Step No. {Instruction| Device No.
e
1 ’
K= L X0 X1 X1z tlz2|Lp] [x] [1]o0
$———0 O— i} 4 Mo 1/83]A|N|D|X 11
t|4|o|R| M| [1]0
Mio 1s]alN|1]x]| [1]2
v 1/6/0|U|T|M 10
9 Mo Mn Y3 117/ L|D M 110
1} W — M1s 1 slalN|L[M| [L]1
' ! ) '
| ' 2lololu|T|M| [1]5
291 MCR -
K; S ‘ S
v Automatic X1 O 1
20 1t @__ 2/ 9|M|C|R|K 1
e L 3lo|L|D] |X 1
Ke: T |X20 X2 X 22 311 /M;C| |K 2
0 O = W Mo ! z 21 LD D;( ;.0
3[A[N 1
Mlzo slalolR] M| [2]0
< :l
Ma2o M2z Y32
T Iy P: @ S S
5 : ' ; 3[9/M|C|R|K 2
' ; 4101 LD Mi ji1l0
oD alt|o|r] |M] [2]o0
39 Ko ' al27olulT|Y| [3]0
a4/ 3|LlD] M| [1]5
Mio 414 AN M 116
40 i+ @ 4ls|Li{p| M| |25
H afe[a[N]I[M] |2]6
o Mao
8 n 4l7lolR|B
o siglolulr|y| |8]1t
g Mis Mis
= 4} H Ya
o
O
Mos Mg
1L 1A
\ 11 v 4

Fig. 5-6. Circuit with common control lines (2)

Note: Do not execute OUT for the same device in each range of MCKi and MCKj. In this case,
use the temporary memory in each range as shown in the above figure, and combine at the
common circuit. Chatterring will be caused when this is not observed.
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(3) Use of conditional jump CJ
With the method of the above item (2), the CPU scans the entire circuit, so that a considerable

scanning time is required. The use of “‘CJ”’ is convenient when the scanning time is to be

minimized.
- Xo X, Mio Mz Step No. jInstruction| Device No.
. 107 N Cd K6 0 1JO|LIDII}X 0
Automatic 1]1jAIN|IX 1
Jump X1 Mg o7 Txeo 1] 2[A[N[T]M] [1]9
L Al 1/3/AINII M 219
Manual X° ™ 1[a]cla] (k| [6]0
M018 al K, 15 K| [6]o
K L 1/6{L|D X 111
, =
Pl |X10 X1u X112 1| 7/AIN|I|M 119
E 0 O0—} g3 Yao 1/8]clJ
5 Ys , 119 K| (4]0
g m 2{0|{L|D X 0
=
§ Yo Mn Y32 S 3 S i
N il LY LY. Y
ml rdi L4 al 317100 T\ M 119
t [}
' ! i d 3/ 8/M{C|R|K 1
' TIBO ! 39/ EINID
} Mo 4{olL|D] |X 1
411{M|C K 2
” MCR 4 2[L{D| [X] [2]0
. K
Automatic END
39 X3
40 il X
i K2
MC L
K2 T X0  x X
o b ufz . 5/7[L{D] [Y] 3]0
S O O—f AT » 5[ 8[0|U| T M| [2]9
g Y30 5/9|M{C|R/K 2
= 4} 6| 0|E[N[D
g Y3o Mz Yz
z 11 A +F Ya
=~ ! ] '
H Y30 | ‘ :
57 1 M2g
MCR
59 — K>
— 60' END
(Common
circuit)

Fig. 5-7. Common control line circuit controlled by CJ instructions

Note: Switching
circuit

Xo X_l

Manual circuit (END)

L Automatic circuit (END)

Xo -X; Common circuit  (No switching for automatic and manual)

Switching to separate circuits is to be executed after the completion of each circuit, i.e. correspon-

ding to M19 and M29 in this case.




5-2-4. Timer circuit
(1) ON delay circuit
@®Continuous input

X Y M
ol w01 102 103
1 i} it - T3
104
K47 047 sec)
(o
T3 »
w06 D 107
106 ———0O O Yas ¢
!w, . .\ ,
o F T 110
108 i oMo Yao

T3 » Mas ————J l———-—-
Yas J L._______.
Yao ] [
Setting time
limit
47 sec

Fig. 5-8. ON delay timer circuit (1)

@ Instantaneous input

Xl X2
110 107 2, 113@
114
K62(6.2sec)
50
111, 115 .
il r
"4
116 —A— 117
116$9—0 O Ygo
T4 9
s o Ao 1 v M
Xy
X2 LI
T4 » Mso N L—-
Ygo l I
Yg1 | [
Setting time limit ’
1

6.2 sec
Fig. 5-9. ON delay timer circuit (2)
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Step No. [Instruction| Device No:

11{0{0|L{D X 0

1A NIDlY 917

21AIN|TIM 111

slolulr[T| | |3

4 K 710

510U/ T M 416

61 LI D} T 3
71olulr| Y] [a]8]

8L D X 3

SIAINI|T 3

11001 UIT| Y| <|A]9

M46 corresponds to the

instantaneous contact

of T3.

Step No. |[nstruction, Device No.
1110 L|D X 1
110{R M 5(0
2IAINJ I X, 2
31OIUITI T 4
4 K 612
5/0lU[TIM 510
6 L|D T 4
71010 THY B{ 0
S{LID|E|T 4
gloju|T|Y Bi 1

This is an ON delay circuit
by the instantaneous input

X1 and X2.

The temporary memory

MS30 is required for self-

holding.




(2) OFF delay circuit
@1.Continuous input

120

124

2 e
" 121y 122 (0 O\
123 K8 (0.8 sec)
X Te
124 5 126 127
1} olo YB3 }—¢
YB3
125 "
Xs I
Tgcoil L‘“‘

T 6 contact b I |

YB3

S

Setting time
limit
0.8 sec

Fig. 5-10. OFF delay timer circuit (1)

2 Instantaneous input

130

rF 8

Xs
0 132 133
T olo @—<>
Ys
181
1A}
YBg
X
. 1340 18 187
] ek 1t Ts 4
178
K410 41 sec)
Mgs
135 189 @
¥ 3 b
Xs r—l
Xg n
T8 coil, M45 —————_]———
T8 contact b U
YBe — Setting time |
limit
41 sec

Fig. 5-11. OFF delay timer circuit (2)

Step No. [Instruction] Device No.
11210|L]D Y B|3
TTANTIIX 5
2{0|0jT} T 6
3 K 8
4| LID X 5
5/|0{R Y Bi 3
6|A|N|JIIT 6
710]U0|T]Y Bi 3

Step No. [Instructiony Device No.
1{3(0({LD X 8
10| R Y Bl 9
2{AINJ LT 8
31010 |T}Y Bl 9
41L|D X 9
5/]01 R M 415
6{AINIDI{Y Bl 9
701U T 8
8 Ki4(1]0
9|10JU|ITY Bl 9

This is an OFF delay circuit
by the instantaneous input
X8 and X9.

M45 corresponds to the in-
stantaneous contact of T8.



(3) Long-time timer
(®Long-time timer by series
use of timers

X10
140
140 I SN
‘ To 142 K9990(999 sec)
4 A 144
143 -Q (o Tio s
T 145 K2010(201 sec)
146 10 147
146
X10 —

T contact a

Tio contact a Yci

JH‘

999 sec ?23

1200 sec = 20 min

Fig. 5-12. Long-time timer

®@ Long-time timer with use of timer and counter

Step No. {Instruction’  Device No.

40| L] D] |X iJo
1ojuim T 19

[ ]2 K|9]9[9]0
3{L|D T 19
410/U0|T| T 10
5 Kiz|o lﬁ_&
6 LD T 110
7TI0{U|T}Y Cl1

A long time limit is obtained
by series use of timers so that
the required time limit is ob-
tained. ‘

f
Step No. |Instructionl  Device No.
1[5[0|L{D] [X 12
1[AIN[IIM] | [5]6
i 2lAINT I Y 11
slOjU|T|T 14
4 Kl9lololo
51LID] [X 17ﬂ
6|LID] [C 7
710[Rl |Y K
8/AINIB ,
glojulTly Cl3
1{6lofLD ) 1T
1{R[S|T|C 17
2{LIDl |T 114
3lo{U|T|C 7
4 K 4
5/0|U|T|M 5|6

o X2 g M YO g
150 1t + A Tia 4
154 K9000(900sec
X1z 158 156 ©7 159
155 il {l Yes -t
157 X3
1 K4
Cy (Set value 4)
160 161
160 il RET
; C7
T4 164 ™K1
162 163
162 OUT
165 .
4
X2 ——r L__
T1a coil U U u I
Tiscontact a ﬂ ﬂ ﬂ ﬂ
(M;se) I_______L—
C7
Yc3 L—'
be—— 900 sec x4 = 3600sec = 1 h ~——y

Fig. 5-13. Long-time timer (2)
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The number of time-ups of
the timer T14 is counted by
the counter C7 to obtain a
long time.

After time-up, MS56 resets
T14.

At the time of count-up, C7
executes self-holding for the
output YC3, YC3 resets T14,
and then the time limit
operation is stopped.




(4) Circuits by analog timer
The analog timer unit (KT61) has 16 points/unit, the timer time limits are from 0.3 to 3 sec
and 3 to 30 sec, and time limit adjustment is executed with the front volumes.
The timer numbers are decided by the base unit installation position.
Assuming installation at the 1/0 unit No. 1:

Xoo X2 F Step No. | Instruction|  Device No.
100 101 102 . TTolol Tl T T
too 1001 10l 4y e ilofoulwl Tx] ToTs
" L AN X T
5 sec 2{0]UjTI Y] ]2
!/XIZ(T) - 3lnio[ [x[1]z[m
7 .
41AINI}Y T1F
103 104 | 105
108 o o +F YA b—¢ slolult] Y] [7]A

Fig. 5-14. Analog timer unit circuit

e

The analog timer Y12 corresponds to a coil, and X12 becomes its ON delay contact.
With regard to the program memory, no identification is made for timers, but entry as (T) for
coils and contacts to identify as a timer should be made on drawings and coding.
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5-2-5. One-shot circuits
(1) One-shot circuit for ON time

X1

300
300 I} Tis |

Tis

303 Q 304 Yer
c

Xn ___...._.Iﬁ ].____
Tiscontact b " L_—__I———-—
1
t .

o —

Setting time limit
Pulse width

7 sec

Fig. 5-15. One-shot circuit for ON time

(2) One-shot circuit for OFF time

X1z X12
3 314
310 810 1} 13 1k T
Mz 315  K100(10 sec)
311 1 312
15 Ms6
T
M3s
31 317 31
316 6 1 Q_A_Q 8 @
319 Xlz 320 M37 291 )
319 H _Th 321 @
X2 ——J
Mszs Maz ———J L...___
ez Setting time |
limit Pulse width
10 sec

Fig. 5-16. One-shot circuit for OFF time
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Step No. | Instruction | Device No.

BONEDREEERN

1 ThfojulriT] {15
2 K 7:0
3LAINI LT 115
410{U|TVY Cil

After input ON, output
drive is executed for a fix-
ed time.

The input ON time must
be longer than the setting
time limit.

Step No. {Instruction] Device No.
[ 3T1lolL]D] [X] [1]2
iTolRl ™| [3(7
2lolulT| M| 3]s
3[AIN[IIX]| |12
dlolulrlT 114
5 K|1]0]0
6| LID] |M| [3]6
TUAIN]ITT 114
glolu|TIMm| |3817
9/LID|1]X 1]2
3l2]ofa[N|DIM| |8]7]
2l1lolulTly] lc|2

After input OFF, output
drive is executed for a fix-
ed time.




5-2~6. Counter circuit
(1) Count, reset

Step No. |Instruction] Device No

L{D

A NI

X Xis 202
200 201
200 $—=— 4} H OUT
Co
208 ™K
. 204 2(16 205
204 1k RST
Co
206 206 “ 207 Y5z
1 2 3 4 5 1

Fig. 5-17. Counter citcuit (1)

(2) Preset counter

210 ° M
Xs
213 218 m 214 @.
©1 217
215 215 1 1 Rst
Xs C1
216 ” 220 K4
1
219 1 our
Mo
218 218 11
Yo7 Mo Xs
091 21y, 22 4 24 L 25 @__
c
228 lll
i
1 2 8 4 1 2 8 1 2
X5
Xs I I

S

Fig. 5-18. Counter circuit (2)
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wivj~lo
)

X
X
U|T|C
K
X
C

T

b B =R R
ol )

cijolwlo
[

T|Y 5

ljolololoiolol e

X4 Count input
i

X6 Reset input

Step No. [Instruction{ Device No.
21110/ LD X 5
1JAINIIIM 1
2|10{0|T| M 0
3|{L|D X 5
4|0|{U|T M 1
5/ LD C 1
60| R X 6
TIR|S|T|C 1
8! LD M 0
910|017 C 1
21210 K 4
1{L{D Y 217
21AINIIIM 0
3/0|R C 1
41AINIT X 8
5/0(U{T1Y 217

Xs Count input

Xs Reset input

Yz Count-up output




5-2-7. Flicker circuit

170 170 )'(113 171 TG 172 . b Step No. [Instruction| Device No.
) ° iT7lo(n/D] [X] Ti[3

QTs 178 K10 (1 sec) 1/AINJI|T] | |6

174 174 O 175 2|0|U Ti| |5
© Ts 1 3 K| |1]0

176 K20 (2 sec) 4|L|D T 5

177 5/0{U|T|T 6

6 K 210

TIO|UITIY Cl 4

X13 —-—J I———
L_

Ts coil —

il
"IES ::ontact a, T6 coil 1] LI L1 l—l
U |

Te contact b

1 sec| |2 sec
|

Fig. 5-19. Flicker circuit

5-2-8. Pulse circuit
(1) Rise detection pulse

Step No. |Instruction] Device No.

430 o 331[ alslofLIp| [X] [1]8
{ | LS | Mo 1[PlL|S|M 0

Ly —1 L

i ; d Use this as internal program trigger
Pulse width Time for one program round Use this a prog gg

Fig. 5-20. Rise detection circuit pulse.
(2) Drop detection pulse
l X13 Step time [Instruction  Device No.
331 ‘ -
330 A PLS | Mo 3[s[o|L|D|I|X] [1]3
1{P|L|SIM
Iy — |
Mo .

- "™ Time for 1 program round
Pulse width

Fig. 5-21. Drop detection circuit
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5-2-9. Holding circuit for power failure with temporary memory

(1) Use of the latch unit KL61
Installation of KL.61 to the I/O unit No. § as a 16 point latch taking power failure holding
output from output Y60 connected to the I/0 unit No. 6.

Xi2 Xis5 Yea Step No. {Instruction] Device No.

100 i} i} A Yso }—4 1Tolo(L]D| [x] [1]2
v 1|0/ ®|- | X|5]0|®)

o1 @ w 2[A|N[D[x| [1]5
l N S3|A|N|I|Y 6] 1
XSO(U X186 4(0{U{T|Y 0|

105 it it Yoo 5(L| D X 0| WL}
h " 6/AN|D| X| |16

7[00I TlY 6| 0

Fig. 5-22. Latch circuit by latch unit

(2) Latch switch ON with K2CPU

X12 Mizg Ya Step No. |Instruction Device No.
100 i oy oy @_ tfofofu]p] |x] J1]2
1ol Rl [M|[1]2] s
M,y (L :
e (L) w 2[A|N[D[M[1]2]9

101 i} .
sIATNITY] J6] 1
M 28() Yes : 0O g TIM 2 Z

L M
It il Y

10 v h U 5TAINID| Y| 6]5
slolulrly| |6]o

Collective holding at the time of power failure is executed by the latch switch for the tem-

porary memories M128 to 253.

Fig. 5-23. Latch circuit by temporary memory (for K2CPU)
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5-2-10. Star-delta motor starting circuit

)fo X1 Step No. [Instruction| Device No.
600 ] W Yo Running :
- 6i0|0|LID X 0
n M ®) sFarN T T
601 1 | e
y A Period 3ol T Y| |64
K200(20 sec) 41 AINIIY 616
5/0|U|T|T 5
Yo T's Yes 6 K[20]0
807 oA o— Yoo }—}A Contactor ARDEE g
\ SIAIN|I| T} 5
ATS 9ANJIIY 6|6
Arc olulT[Y| |6]5
6 interlock T T g
K 5(0.5 sec) tj2jojujrT 6
118 K 5
_AT_G You e 141 L{D| |T 6
614 o O—""‘—*'H 'H’ ‘@—‘LA Contactor 1'slolR Y 616
16| A|N|D]Y 6] 4
Yes T{7|A[NJIY 615
615 i} 1/8lolulT|Y] 6|6
19| E|IN|D
Start Xo rjl
Stop X1 ( U
Running Y, 8 ?
A Yes I A Period
A e - A Running
,_.—-T5=2()sec —— Te = 0.5 sec ... Arc interlock

Fig. 5-24. Example for star-delta motor starting circuit
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5-3. Program examples for data handling instructions
5-3-1. Switching of timer set values
(1)Subject
The set values for the timer time limits among the 3 types of 1 sec, 10 sec, and 100 sec can be

switched by external switching signals.
The timer start signal is by push button input, display is made during operation, and output

is put out at time-up.
(2)Outlines of programming

Timer operating signal

KX10 KY10 . .
oL Timer up signal
1sec , Load
Xoo Y0 AL o .
SC 10sec RL 3 types of timer con-
o X1 c
L00sec i, Y~ | §tants are provided
PB Xo2 » internally, and set-
iL—J——C Timer start [x . Y1 (:) ting is executed by
PB| _ . selection.
> o Timer reset | X4 ctio
Input power supply Load power supply
Fig. 5-25. Switching of the timer set value
(3)Sequence design and coding example
(Sequence) (Coding)
Xo 1 2 3 0 LD Xo 15 RST Mg
0 | | MOV | K10 | DO
17 1 MOV 16 LD Mg
Xo1 J 6 7
4 { | MOV |K100| Do 2 K 10 17 OUT To
Xo2 2 10 11 3 Do 18 Do
8 i} MOV K1000 0]
1 D 4 LD X1 19 OUT Yio
Xo3 5 MOV 20 LD To
12 1 Bl ser 6 K 100 21 oUT Ypy
7 D 22 J
Xos i Mo 0 oUuT Yi2
14 1t RST 8 LD X 23 END
u 9 MOV
l 11 0 17
6 — | OUT 10 K 1000
Ty 11 Do
18
Do 12 LD X3
T, 1 | 13 SET M,
2 \ .
20 | } lfy':\ 14 LD X,
|2\ C)

Fig. 5-26. Switching circuit for the timer set value
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5-3-2. Output to the external indicator for the timer time limit
(1) Subject
Output of the present time limit value for the timers TO (first digit) , T1 (second digit) , T2
(third digit) , and T3 (fouth digit) is executed as a BCD for each digit, and the numerical
display is driven. (DC 5V)
(2) Programming outlines

KY32 (64 points) is con-
nected to the I/0 unit 0,
KX10 (16 points) is con-
nected to the I/0 unit 1,
and assignment of X
and Y is executed as
shown in the figure on
the right. Because of the
64 Points of KY32, the
upper digits 0 to 3 of the
I/0 adresses are oc-
cupied. The timer set
values are TO = 0.9 sec,
T1 = 1.5 sec, T2 = 52
sec, and T3 = 131 sec.

X4  (Sequence)

T KXi190 KY32
0 TO
o\c Xs0 | Yoo 1
l
03
T T
o ™0 X411 | Yos L
!
TZ (4} Tg
o c X42 YOC - 1 2 5
l
17
Ts T3
oo X43 les 1| 8] 5| 8
27
11
i
AC100V L OUNIT L/OUNIT DC5V

(1)

Numerical display

1

0

Fig. 5-27. External display of the timer time limit

(3) Sequence design and coding example

1L
|

X4

(1))

i
1

\ ks
1

lr \_l/{g

5
e /Tz\
\\A520
X43
! C=
M, 1410
Lk 13 \
” 4 BCD To Do
16
/ MGV Do 1Ki Yoo
Dummy 19
contact BCD T | D
for normal | 22
switching MoV Di |K; Yo,
2
5 B C D Tz D2
28
MOV D, |K; Y
3 BCD Tz | D; .
34 MOV D; |KsYse

Timer
drive con-
ditions

BCD
conver-
sion for
the timer
contents
and out-
put

Fig. 5-28. External display circuit for the timer time limit
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LD
OoUT

LD
ouT

ouT

W OID U LD
=

LD
ouT

L‘D 1
BCD
MOV

18 K,

(Coding)

X 40
To
9
X4
Ti
15
X42
T2
520
X43
Ts
1310
Mo

To

Do

MOV
K,

BCD
MOV
BCD
MOV

'K4
END




[l

5-3-3. Counter setting by external digital switch
(1) Subject
Input of the setting values for the counters C4 (fourth digit), C5 (third digit), C6 (second
digit), and C7 (first digit) is executed by external digital switches.
Digital switch input is composed of a BCD for each digit.
(2) Programming outlines
KX32 (64 points) is connected to the I/0 unit0, and input X assignment is executed.

X0 is used in common for count input.
X1 is used as the count reset input.
X2 is used as the read-in signal for the counter data setting value.

These external input signals should be changed to pulses internally for easier use.
The set value input assignment is executed sequently from X10 on wards.

C4 is 4 bits x 4 = 16 points ... X10 to XIF
C5 is 12 points ... X20 to X2B, C6 is X2C to X33
C7 is X33 to X37.

(3) Sequence design example

(Sequence)
Mo 18
| |
b Hois I m Counter 17 {1 ouT
i 0 input
Cq
X1 3 Counter
Ji
it PLS | My reset M, 19 Do
27
X2 s 26 { F RST
1 PLS | M. Set value
adin 20
Mz reading OUT
i BIN |KsXi0| Do .
10 21 D
BIN KSXgo Dl 28
RST
13
BIN |K;Xz,| Do 29
ouT
16 .
BIN K1X34 D3 ' Ce
23 D>
2 RsT
24 " out
G,
25| D,
30
RST

Fig. 5-29. External counter setting
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5-3-4. Addition
(1) Subject

The data register DO is cleared by ON of input XO01, and flicker (0.5 + 0.5 sec) for the
timers TO and T1 is started simultaneously.
With each flicker, +2 is executed for the data register DO, and the output Y10 becomes
ON when the contents of DO become 20.
(DO is monitored to confirm program operation.)
(2) Programming outlines
Data processing for addition of the external input signal X1 at each timer flicker, etc., is ex-
ecuted by the internal pulse formation and processing of this signal.
Sequence design and coding example

(Sequence)
| X1 (Start)
0¢—0 o- SET
| Xz (Stop) Mo
2 0 O RST
Mo
4 1} PLS| M
M,
6 1} MOV| Ko| Dy
MO T1 Ylo
10— F—=2A0—4F @’——‘
T K5
0
o ®
- ' K5
A To
18 0 O PLS| M
M,
20 =1 + K2| Do
Mg
at—H = | K20| Do x

Fig. 5-30 Addition circuit

Operationg

Do
Clear

} Flicker

Do+2
— Dy

Y10 ¢ut-
put at
the time
of DO =
20

10
11
12
13
14
15

16

(Coding)

LD X,
SET My
LD X2
RST My
LD My
PLS M,
LD M

MOV

Do
LD My
ANI T,
ANI Yo

OUT Ty

OUT T

17
18
19
20
21
22
23
24
25
26

27

28

29

PLS M

LD M2

Do

l}l) M()

K 20

OUT Yo

END

Note: In the test mode of the PU, MO SET and RST enable start/stop operations.
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5-3-5. Remote counter setting
(1) Subject
Remote counter setting is executed by means of a 4 digit digital switch, the present value
display for the counter is driven by the output of BCD X 4 digits, and respective outputs are
executed when 100 ahead, 50 ahead and count-up.
When the counter set value is smaller than 100, display of the setting error is out put.
(2) Program design outlines '

L0 L0 L0 1/0

UNITO UNIT1 UNIT2 UNIT3
. . Y
Digital switch (BCD x 4 digits) KXs1 KXio KY3 KY10
X 2023 Y30~3¢ Y50~54
T —
Digit 1 107 1007 1000~ 32points 16 points 32 points 16 points
{ (00~1F)# (20~2F )# (80~4 F)# (50~51)#
AC 100V
DC 12V Y
©
Set signal X 20 /
0 O
PR Y50 D¢ | Setting
;—1—& Start Xz1 PN error
PR Ysi VY ON durin
—L— Reset or stop T @ 4 irin,
o o— X22 / "1 ,l 1117 ] - A operation
! !
el Ll £ e Ys2 | ON 100
Count pulse X, . oAV ahead
. : 3.7 Present value display y
BCD X 4digits &i____@__‘ ON 50
DC24V ( ahead
sl
' \Jss ()__lOoNat .
\ stop

Fig. 5-31. Remote counter setting

The 170 units KX31, KX10, KY31 and KY10 are arranged as in the above figure. Assign the X
and Y numbers carefully.
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(3) Sequence design example

(The coding is omitted.)

I

X20
{ | SET '
X Mo Setting
22
| | RST q.) (i)
Reading-in OUT
M of the set
0 'value C: ON 50
| }— BIN | K4Xo| Do (BIN con- ahead
version) D
\ | Judgement MC RST,
> | K100 Do of smaller m
~—" | than 100 reset MCR
My Yso (Error Mo \IS‘/’
| MOV | Do | Dy output) | 4y BCD | Co | Ds
’ Present
= alue
+—— — |K100| D, Setting MOV | D3|K4Ys zisglay
value - 100 X
- D,
Setting C
MOV | D D 1 ON
0 2 value - 50 |} @ 100
- D, \-/ ahead
— K50 D
Output
C X
11 opera- { @ 50
| Y51 ~|tion , ahead
LR}
=er51 @ ' Co ON at
: it Ys4 ‘ﬁ(l))um'
~MC
MOk, (Stop)
| Xz oUT
Co ON
with
Do stop
X 22 Fig. 5-32. Circuit for remote counter setting
[ RST
ouUT
C, ON
100
D; ahead
RST
® @

—60—




5-3-6. Time counting for xx min xx sec
(1) Subject
Output of the time output for xx min xx sec to the 16 points of the output board KY10 is
shown in the figure.

Notes:: 1. The time starts from 00 min 00 LOUNILT
sec with RUN of the CPU. No 1 (Yio~1e )
2. Return to 00 min 00 sec is ex- KY1o
ecuted after 59 min 59 sec. Digit (" 1o () () 8|
for Digit
10 1) ()9 for 1
seconds . ~ second
(BCD) 20) (A (BCH)
Lls () () sl
Digit c 14 () () ¢l
for Digit
10 ) 5() (OD for 1
minutes ( minute
() K
(BCDH) 6 () ()1 (BCD)
Li7() (O ¥ )
-

Fig. 5-33. Display assignment for seconds and minutes

(2) Programming outlines
(a) Establishing of a counter input pulse every 1 second.
(b) Establishing of a counter C1 for seconds and a counter C2 for minutes.

(Count input)
1 pulse/sec ourT
C; Second counter
K60 C
Count-up o Counts up to 60 seconds
signal of C1 RST
(Signal for
minute coun- ]
ting) . OUT Minute
(Count input) counter
Ca Ca
K60 Counts up to 60 minutes
Count-up
signal of C2 RST

The contents of C1 and C2 are binary numbers.

Fig. 5-34. Counter circuit for seconds and minutes
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(c) The contents of C1 and C2 are converted to BCD, and the output is executed separately for
the first and second digit.
However, the fact that consecutive output of the 1st digit and the 10th digit in the sequence of
Y10 to Y1F is not possible, is the point of this exercise.

Sequence:
(i) BCD conversion is executed for the contents of C1, and they are output into MO
to M7 via DO.
—{ Bep | ¢, Do Note: As M can not be used as
a destination for BCD, D is
used.

— mov | Do [ Ky Mg f—

As Cl1 is smaller than 60, the BCD does not exceed 2 digits.
Accordingly, M0 to M7 (BCD x 2 digits) becomes:

Mg ~M3 Mg ~ My

First BCD digit | Second BCD digit

~

Contents (BCD) of Cl1
(i) Mo~M3 = Yiz~ Yy,

they are output
Mg~M7 — Y10~ Y13

Instead of an output for each point, a collective output via the data register is
convenient.
Mg ~M3 = Dy — Y3~ Yy

Mg ~M7 — D2 — Y0~ Yy

Collective output is pssible by proceeding this way.

(ili) As these conversion operations and output operations must be executed con-

tinuously, execution is made by using contact b of the dummy (normally ON
Mi

signal) by ——

(iv) The same sequence as for C1 is also applicable to C2.
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12

14

33

(3) Sequence design and coding example

(Sequence)
M,
)4 T p
o Y K10
. Tp
— ()
o oUT
C1
K60
Cy
{} RST
ouT
C2
C, K60
1} RST
M,
+ BCD | Cy | Do
MOV Do [ K2Myo
MOV |KIMy| D,
MOV | Dy [KiYys
MOV |KiMis{ D2
MOV | Dz [K1Yy
M,
v 44 BCD | Cz | Dio
MOV Do | K2Mp
MOV |K1Mz| Dy,
MOV | Dj; |KiYie
MOV |KiMy| Diz
MOV Diz | K1Yy,

Fig. 5-35. Clock circuit

Measuring
pulse
(1 sec)

Second
r counter

Max 60

-~

Minute
L counter

Max 60

Second

counter
Ci

l
Output

Minute
counter
Co2

!

Output
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Step
0

0o ~N &S gt s W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
80
31
32

(Coding)
LDI My
ouT

K 10

To
LD To
CUT
LD
ouT C,

K 60

Mo

Mo

LD Ch
RST Cu
our C:
LD C2
RST
LDI

BCD

MOV

K2M;o

MOV
K1 My
D,

MOV
D
K1Y;s

MOV
KiMyy,
D2

MOV

Kl Yio

Step
3
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

‘52

LDl M
BCD '
C2
Dio
MOV

K2 My

MOV
K1Mj,
Dy,

MOV
Dy
KiYie

MOV
KiMay
D1z

MOV
Di2
KlYiq

END



5-3-7. Shift instructions
(1) Subject
Programming so that the output signals at the outputs Y10, 11, 12, ... 1F for the output
board of KY10 installed in the device number (I/O UNIT 1) are shifted every second.
(2) Programming outlines : -

(a) The meaning of SFT instructions
When SFT instructions are applied in regard to the temporary memory Mi, judgement
is executed whether Mi- is 1 or zero. '
For Mi-1 = 1, Mi-1 = 1 = 0 is executed, and Mi = 1 is obtained.

(b) Shift register M assignment
The temporary memories M assigned as shift registers are
MO, M1, M2 ... M15. (M16 is a dummy.)

(c) Composition of the shift circuit for MO to M16
o In the circuit for the top MO,
SET is used instead of SFT (shift) as below.
SET conditions for M0 Initial set

Setting after 1 round as M16 = 1

o Setting of the intermediate M1 to M15 by SFT.
As processing of the programmable controller is executed by condition processing in
the sequence of the sequence diagram, the entire shift is completed at once with ar-
rangement of the M numbers from the smallest upwards. Accordingly, the M numbers
of the sequence diagram are arranged in reverse order from the higher numbers down.

-——-————HMO RST
Shift pulse Mg
{ - SFT
SFT Mis
SFT M1y
[
! |
! |
|
SFT | M,

Fig. 5-36. Drawing up of the shift register circuit

(d) Output to KY10 (output unit)
Collective output at data by the instruction MOV for MO to M15 is convenient.
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25

27
28

30

(3) Sequence design and coding example

1 sec
pulse

(Sequence)
iy VAR
it :
N
AT
A @
My
1 RST |
1%}417 SFT 16
M
SFT Vs
M
SFT 14
M
SFT | %,
|
|
|
1
|
)
SFT | My
Mys
—;H’ PLS | Mg
(dummy)
M;g
It SET | Mo
Mie
I L
11
Mis
F MOV [K4M,| Do
(dummy)
MOV Do K4aYo

Pulse
generation
at the time
of CPU
RUN start

Setting
of the
top bit

Fig. 5-37. Shift register circuit
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Step

©w o 1 o v A W DN

[T T S T - T e T T o T o S o B e e
W N = O O 0 =N ;U AW D~ O

Fa T\
(L

W Do D N I
S o 00 N &

LD1
ouT

LD

oUuT
LD

RST
LD

SFT
SFT
SFT
SFT
SFT
SFT
S¥T
SFT
SFT
SFT
SFT
SFT
SFT
SFT
SFT

SFT
LDI

PLS
LD
OR
SET
LD1

(Coding)

M7
To
K 10
To
M7
My

Step
81 MOV
32 K4My
33 V Dy
34 MOV
35 Do
36 K4Y
87 END



5-3-8. Positioning control
(1) Subject

Positioning control is executed for a moving head with a position detection by a pulse
generator.
Setting the input (X10 to X1B) for the target position ... 500 (3 digits decimal number)
Deceleration point ... Deceleration output (Y33) ON 15 ahead of the target position
Forward output ... From movement start to arrival at the target position (Y31) ON
Start input ... X0

Pulse generation detector input ... X1F

(2) Programming outlines
MELSEC Input/output

Present position display

( ]
Target position setting unit | 230 § KY¥30
X ‘ 0

5] [o] [© ¥ l leo 0|0

|
DG 1B X DC 12V
12V : . . . 2B I
+J| g (4 bits x 3 digits) (4 bits x 3 digits) —
Pulse l : .
i |
f.f—l\ input X1

|
|
(L/OUnitl) | (LOUnit2)

]

— Start PB +
tar ]
{_(EI 0o | KYi0 v Forward @
° © 0 ! 31
| LA‘\
Stop PB X o Reverse /MC N
1 Y3 R

= Origin LS X ; 2 \-/\ \
0 2 ) - l
N\ . Yia Low speed @ .

Mc 100V ((1/0 Unit 0) ! (I/0 Unit 3) - L/~

‘ AC100V
Speed pattern /

|
L oMo R
¥ _
; 0 485 500 j’"*‘“‘”"’.
‘ I
Y3 - MCE___| L - NeR
Y 35— MCL N |
: MC;— -
head LN L
' Moving L
| i E
: Motor

Pulse generator ) i

Juru.

Fig. 5-38. Example for a positioning system
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(b) Positioning control by absolute address (for full scan)y

X2
it [ PLs] M2 |—— Origin limit
M2 "
T I | Present position
' L MOV] K0 I D‘OI register, origin reset
Xo
1l SET M .| Start set, reset

X »0
g - RST

Ms

—_—
L Mo PLS M,

1
1 BINIK3X;0| D1 Command value reading
My
il ]L MOV] Di | D Command value (temporary register)
My L
il > D1l v HYa Direction

discrimination .
Mo o ( Dio : Present value)
T { <] 01 [ 010 Yy Direction
discrimination

Xar . ..
m 1! PLS I Mo I | Pulse input (position pulse)

Y31 Mz :
11 mh | X D | | Updating of the present value for the
" : 1 + l . l LA forward direction

i : < | X1 | pyo FHMe Negative prevention for the present

value

Y Mo M :
] Fﬁ Igo ?_o___{ " T b, | | Updating of the present value for the

reverse direction

—{I- } MOVI D | D3 P—————v-it Present value (temporary register)

M .

1 { — | D3 | D, Deceleration when the difference between
.the set value and the present value

\flsl =T @ becomes 15 or less during movement in

H L l 16 ] D2 the forward direction.

Ys,

$— |_._______.____i — D '__.___._.‘ .
] D2 l 3 Deceleration when the difference between

Yss My the set value and the present value
..___.__.”.._..__”.____I > [ Kis I Ds _""@—" becomes 15 or less during advance in the
reverse direction.

Msq
——iF @"* Deceleration output
A
it
Ms
AF l {BCD lDlo l Djoo Present value display

MOV |Dioo [Ks Yeo f—rt
Y3 Y32 . :

3 JI PLS L Mg J——-———’ Start reset
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(b) Positioning control by absolute address (using MC and C))

X2
it {—P LS | M, ]-—————4 Origin limit
M, o
't MoV K b . Prqsent position
i 1 i 0 l 10 l ‘ ' register, origin set
X0
! | —
X SET Mo Start set,
},:, RS T reset
Mg
—}
M
$—— 0 PLS| M

i l—'*—"‘{ BIN le X1o ‘ Dy J————-—‘ Command value reading

-—-{Miov l D1 ] D; J—-——— Deceleration command register
{Temporary register)

Mov | Dy | D3 |-
PLS l Mz2o }——-—————L Pulse input
M
o { 3 I D I Do Direction discrimination

My
P }—————-[* = ] D3 l D, Setting value = present value discrimination
.,__H_{ cy | xa The instructions for forward direction are

jumped in the case of reverse direction.
M3 MlO
i &
K .
1 —p—

4

M
— | l20 I H
il 1 + K1 D1o Updating of the present value
Mo Negative prevention for the deceleration value
— < ; D .
< | Fie 2 _'\M56/™™1 pecomes a negative number
M M
4——F——F— Mov| Ko | D2
M M i
) “1 I?G _ Kis D, Deceleration value

set (Dz>0)

==
V
5
Q

Dio Deceleration output
Mo .
—F = ool » Hug—t 7
0
-1 > Dy Dio HYq b Forward output
My
< | @—— CJ after output reset in MC K1
(FCR).
Mz  Ms1 \IEV ‘
: CJ l * B }______.__ The instructions for reverse direction are jumped
v M in the case of forward direction.
A @
2
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Negative prevension for the present
value

Updating of the present value

MC _L
KT
| < | K Dio
Moy  Mss
- | K Dig
M,
1t + K16 D3
My
i+ > | D3 Dyo
M,
m = | Ds Dy
Mo
i [ > [pw | o,
Mp
1L
1R
XB.
] M5
+fF {BCD ] Do I Dso
L-—--IMOV ] Dso ]KsYso
Mso
1l
13N
JLME'I
11
JIMSZ
LR
L, Ms3
e
Y31 Y3z
HF ,H’ PLS Mg

=

30060 [ |6

Deceleration value set

Deceleration output

”

b Reverse output

b CJ after output reset in M2 K2

Y33

1

Present value output

Deceleration output

Start reset
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Approved|Drawn up] SQheet No.
MELSEC-K y
Unit arrangement table . - -
Note: Limit of the number of input/output points For K18, K28B
© ! put/output p : For K15B, K25B =
K1CPU — 000# ~ OFF# (256 points)  For K12B, K22B ">
K2CPU — 000# ~ 1FF# (512 points)
Base POWER CPU 170 1/0 170 170 170 170 170 170
;‘;‘;‘:m‘ UNIT UNIT UNIT 0 UNIT 1 UNIT 2 UNIT 3 UNIT 4 UNIT 5 UNIT 6 UNIT 7
Installed
unit type
name .
Upper 2 digits of the I/0 number | nunser | Aicstion | 10, | Aveiation | [0 | apptcaion | 110 | Appiiaton | 10| Appheation | 1O | Apptcaiion | 4O Appication | YO | Applcation
) = _5_ ® 16 points device N 0 Q 9 0 ¢ ? - ?
g 8 | * Blank (not attached) >r _,Ié__ R, %__ PR é__ - g g__ R é.,_-_ PR é.- - 2.- A %_
& 2 | External failure 10 P Pt - Pore i i W
o | 8 2| monitor (KN61) -] L) Lol s i g) =H] Lieg) Lid g
w | = £ | Latch unit (KL61) 8 8 8 8 8 ) ‘ g
© |5 & | (for 16 point switching) g ¢ B Bl é_ é.- - =
g 2 2 | Timer unit (KT61) g" ? ?f‘ i ( E (;L i g
=120% F. o FL ] | _E|l_ - _.L _FB__ _|l__¢# I SR - A
2l 8 i} | R R A ) I 0 0 0 0
g %‘ *32 point device 5 3 . -’l é_ g__ 3y - i_ - 54_:
< i - +-5 T = = i T (20 ] rer= -
3| o | X31, 41, KY31,41) | 174 Bk L3 iy Ly (115 138 il
o1 = | eLatch unit (KL61) s o g.- g._ of oF o & L
c.a ; (for 32 point switching) ? It é_ é_ é. é é g
8l & or or cl cl el ¢ cr c{'
{1 S N S A (I I U N N O b —
= <
g it devi r1var - é rT é c17y g T g rT g F % rT ;
= ® 64 point device LS Ll L L g Lidd L) Lid Lo
g (KX32, KY32) & il 8 of z 8 8 8
= * Latch unit (KL61) bl Bl Bl Bl 2 8 é. gl
g (for 64 point switching) E ¢ ¢ g g g : g
— B 1l _F_ ol _FL L _FL L _EL___ --F LRl Bl ]
0 Q 0 (? 0l 9 0
g et et =L Sati i el ke it
LJ_J,” Lot 5 LJ..J$7 Lot !l R 5 eals .‘, L-Il;.J ; . Cdod g
ar L1 8T 8 al 8/ gl g‘
ol 1] 8 8l Al Al 4 I
§ & ¢ ¢ ¢ ¢ c ¢
F g ¢ ¢ 2 ¢ ¢

-1 wiod 139yS (1)

$)99ys weigoxd sSnoueA Jo suLo ‘9



[Approved [Drawn up| Sheet No.
MELSEC-K 2
Unit arrangement table - -
Note: Limit of the number of input/output points For K68

KICPU —~ 000# ~ OFF# (256 points)  For K12B, K22B

-1 ULIO] 190U§

K2CPU — 000# ~ 1FF# (512 points)
Base POWER ' 170 1/0 170 170 I/0 170 170 170
nect N
fxzﬁxeec o UNIT UNIT 0 UNIT 1 UNIT 2 UNIT 3 UNIT 4 UNIT § UNIT 6 UNIT 7
Installed
unit type
name
Upper 2 dlgltS 'Of the I /O number‘ Kx?nber Application :l/u?nhcr Application :‘, ?nber Application xg‘ ber Application :l{‘ ?nber Application :a/u (x)nber Application :‘/u ?nber Apphcation :n(:%bcr Application
218 [e16points device 0 ? 0 2 0 0 0 9
£ 1§ |*Blank (not attached) > a3l RN i S | e AL 3L - 3
2.1 & |*External failure i el ‘ -;f i '_,'I;F L;.lf H .f ) L P4 %
e | 82| monitor (KN6I) -4 %-F e S L. S U] 5 (A 5L b ,}__ 1.2 %“ ) il
:': = £ |* Latch unit (KL61) ? 8 8 8 8
O | E | (for 16 point switching) & $ 8 8 A }. 5
S 2 |e Timer unit (KT61) g' 2“ C " g' i cl c
gl g|>s . ___h,~_~__é_______&,____._,__-_4_..§____4__é______i_________f‘ _____
5 0 0 0
g ‘_i} * 32 point device E{ g %. 34 g 5. g_ i
(9] - o - - P - R - et it -r- . - t~
< | 81 (KX31, 41, KY31, 41) || T4 rTe K B AR R St s
= . - Ll LoLol g (W .} L_L_lt) [ 5, L d g SR
wt| | ®Latch unit (KL61) L 7L AN iR o o o N
© ; (for 32 point switching) ? % 8 ? é 4 ?
gl 2 al Bl 8l al. &l B 8 8.
2| 3 3 ¢ 3 c c C c ¢
| I NP N A < (O S I I S T
9 $
: B ! R 1 |3 ¥l 1
: * 64 point device Y T4 A A rT.:’z -r-t-!"* A A Ny
! waoat catd Lo.d L § Loty Land Lios b Ll
£ , yl il i l 7 il 1 il
2 (KX32, KY32) g & 8] ) 1 8 8/ 8
B e Latch unit (KL61) é B é é é &
= A . . o -~ < o o - o o —~
o) (for 64 pomnt switching) C (’f E Cl Ci C C C
Y I . I AN N DU RS ) S I N IR Y B
! ° 9 ° ? ‘5 9 !
rTEnar R %‘ o 2 T é roeo 4t rim é‘ 7 Al SRt
:__J_J,*,b Lol 7L Lo é" Lot ﬁL_ Lo 2l Li.) .‘, Ltd é—l— Vdod il
{ ? ; : : : : ]
Bl . 4N 1R | L L
S 8‘ ¢ ¢ ¢| ¢ ¢ ¢
F ¢ ¢ ¢ ¢ ¢ 3

7-1 wiog 193YyS (7)



(3) Sheet Form 2
MELSEC-K

Input/output list

Approved| Drawn up

Sheet N

1/

Base
(170 connec-
tion name)

1/0 unit
type name
(number of

' points/unit)

Input/Output

number

Device number

Name

Remarks .
(Connection terminal
wire type, etc.)

[e)

0

C = |+

o|m|m O

(0]

o |g- QW |w

74—

Sheet form 2




Approved| Drawn up Sheet N

(4) Sheet Form 3
MELSEC-K
Program sheets —
Step No. | Command Inputllxgutput Remarks Step No.  |Command Intp utﬁgutpun Remraks

0 5

1 3

2 7

3 8

9

0

6 1

7 2

8 3

9 4

0 5

1 6

7

3 8

4 9

5 0

6 1

7 2

8 3

9 4

0 5

1 6

2 7

3 8

4 9

5 0

6 1

7 2

8 3

9 4

0 5

! 6

2 7

a 8

4 9

75 mm Sheet form 3



(5) Sheet Formd4 o - - Approved| Drawn up
MELSEC-K
Temporary Memory No. _ -
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