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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.
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1. GENERAL DESCRIPTION | /MELSEC-A

1. GENERAL DESCRIPTION

This Programming Manual describes the performance specifications,
instructions, troubleshooting, etc. required for programming of the
A0J2CPU (P23, R23).

The AOJ2CPU is used for an independent system, The AOJ2CPUP23
and AOJ2CPUR23 are used for data link. Configurations of the
independent system.and data link system are as follows:

O Independent system .. .Consists of the AOJ2CPU, the 1/O
units for the AO0J2CPU, and the
extension base unit for the A series.

O Data link system...... Connected to MELSEC-NET. The
AQJ2CPUP23 (R23) is usable only as
a slave station. Comprised of the
A0J2CPUP23 (R23) and the I/O
units for the AOJ2CPU.

For the AOJ2CPU (P23, R23), the same instructions may be used.
Instructions are available in 80 types (21 types of sequence instruc-
tions, 59 types of basic and application instructions). For the
A0J2CPU, link register (W) cannot be used,

The following Manuals are also related to usage of the AOJ2CPU
(P23, R23).

A0J2 (CPU Unit Edition) User's Manual
A0J2 (1/0 Unit Edition) User’s Manual
Operating Manuals for peripheral equipment
User’s Manuals for special function units
Data Link Unit User’s Manual

OO0 00O

POINT |

The AGJ2CPU, A0J2CPUP23, and A0J2CPUR23 are herein-
after referred to as “A0J2".

18 (NA) 66057-A



1. GENERAL DESCRIPTION /MELSEC-A

1.1 Instruction List

Table 1.1 shows instructions available for the AQJ2. Details of the
instructions will be described in Chapters 5 and 6.

2
géaus?r',ﬂ' 5 'é‘?%g.t fon Symbol Contents of Processing Page
L " Logical operation start {“a”
i H contact operation start)
LD L ” Logical NOT operat_ion start
I 7 {"b" contact operation start)

Logical product {“a” contact
serial connection)

" Logical product NOT (“b”
contact serial connection)

AN

X

I Logical sum (“a” contact
parallel connection)

| Logical sum NOT {“b” contact
parallel connection)

>
pd
m o

- —r— - AND between logical blocks
ANB —L 1k I 3 t ]— (Serial connection between
-Ak- k- bloc
e o | e - OR between logical blocks
OR -[:“: _____ j ::I (Parallel co?mection
between blocks)

Output of device

0
c
=

SET SET | O ON/OFF of device 51
S
§ RST RST D Reset of device
@
[=
§ [ M C MC nlD Master control start
[}
;-; MCR MCR .n Master control reset
At the rise of input signal,
PLS PLS D pulses of one %rogrgam
cycle are generated.
At the fall of input signal,
PLF l PLFE D pulses of ane program
cycle are generated.
| SFT || —{sFT ] © 4 | 1-bitshift of device
For erasure of nonprocessing
NoP - program or space
END _ Return to step O Be sure to
write at the end of program
MPS Storage of operation results
Read of operation resuits
stored by MPS
Read and reset of operation
MPP results stored by MPS
: [Co=]| fo=__Tsa[sa
g > Continuity when
s| — |3 [_—\_ [inp=_ [57[52] (S1) = (S2)
g - B8 [{AND= AND= 51182 Non-continuity when 6-1
s - (S1) # (S2)
£ tor=_ ]| Yor=__ [s1[sz

1-2
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1. GENERAL DESCRIPTION

___/MELSEC-A

Sassi- § SHRsHon Symbol Contents of Processing | Page
[Lo<> || H{ <> [si[s2}—
<> @ : Continuity when
2 (S1) = (S2)
=) § IAND<> _{__i>_]_s._1[s_2j—— Non-continuity when
{81) = (82)
lor<> || LI <> [s1[s2}-
6-1
LO> > s1|82
" I —I H I [ J— Continuity wt;en
2 (s1) > (S2
> g FA\ND>4| —| > [s1ls2— Non-continuity when
- (S1) = (82)
o | L 53
B
z Lo<= || ${_<= Is1s2}-
E > Continuity when
8 k= _ (S1) = (S2)
g < |8 |AND<ﬂ — <= [s1s2]— Non-continuity when
g - (S1) > (S2)
g OR<= |—-| <= S1 52',_1
o< || HH < Ts1s2z—
- : Co(ntinuity when
@ 1) < (S2)
< |8 lAND< —{ < S1)82 Non-continuity when 6-2
- (S1) 2 (S2)
IOR< l |—| < S1IS2|—'
||__D>= H >= S‘I]SZ}——
Continuity when
2 (1) = (82)
= |38 AND>=‘ "L>_=__|_§1_I_S_2J‘_ Non-continuity when
- {S1) < (S2)
|OR>= I L-{ >=  [S1 82|—l
w
|+ 1B Is1o (D) +(S) (D)
§ =
g 2
gl — gr_ 1 4= s o H4 (D)=(8)>(D)
.é ~
g X g X —|* S1 |82| D H . (81)x(s2)-»(D+1,D)
g = (81) = (S2) &3
o = N
£ J/ 1104 —|/ |S1|S2l D H - Quotient (D),
g = L———, Remainder (D+1)
Y]
= 2
| +1 iajiine || {ine [ D 14 (D)+1-(D)
> e
@ [
—1 |&|[oec ]| {ceEc] o 14 (D)-1~(D)
=] {D+1,D)+(S+1,8)
g + g DB+ DB+ | s |D s(D+1,D)
g : 6-5
'§ - (D+1,D)—(S+1,S)
= - DB_ - ’ B !
s g I || —foe- s ToH -+(D+1,D)
<
-3 =]
1-3
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1. GENERAL DESCRIPTION

MELSEC-A

Classifi- |£
cation 5 %‘3%88? fon Symbol Contents of Processing Page
0 BCD conversion
|| B8cD BCD |[S]|D 8 ()
©
: - BIN(O~9999)
S| BCD
3]
] » BCD conversion
B § DBCD | osco [s]o (81+1,81) (D+1,D)
S ~ Laino~99999998)
E 66
g @ BIN conversion
) =
z g|[eN_]| 4B~ [s]oH4 =2 (®)
? - BCD(0~9999)
al BIN
2 2 B!N conversion
E= (S1+1,81) {D+1,D)
5(loBIN || BN [5T0O M S
™ BCD(0~99999999)
§| & |2
g g 3 MOV MOV S| D (S)-(D)
ELE - ,
gl o3 (D) &
5| SE |2 . (S) TEr
s| 2% |o [FMov || —fFmov [s{o[n]H — E==T|n
8| 88 |7 ——
J CJ CJ PX X Jump to P X X after input
ump L l _[ 1 H condition holds.
Program Processing is completed durin,
g I'e?\rd FEND W sequence programF.’ uring
§ Sub- Subroutine program of P XX is
@ rouulre [CAI_I_ I ——’ELL [ PXx H §XTSUted after input condition
£ cal olds.
£
S 6-8
B j l Return is made from subroutine
'; Return [RET I +_L RET program to sequence program.
e
g | Micro
E computer SUB SuB n Subroutine call of micro-
program computer program.
call
Suspends program operation at execution of
CcoM COM COM the COM instruction and processes general
l j H H date in the END instruction line.
3]
b=
3 |
o = A —
3 3 IWAND —|W ND | S ! D H (D) AND (S) — (D)
.a) -
H
s ¢
Bl 3 |e
| § [&|wor || —fwor [s[ol+4 (D) OR (s} - (D) 613
HEEAE .
[ -
Q
2 £
g 3
g ]
- (4]
g 2
§ Z{[wxor || —{wxor [s Do} (D) XOR {S) - (D)
.a -
=
Q
b4
w

14
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1. GENERAL DESCRIPTION /MELSEC-A

gé%,soséﬂ' § Igstruction Symbol Contents of Processing | Page
£
H
g
o
S |a —_—
5 % § WXNR | —JwxnR s [o |+ (D) ¥ (S) = (D)
o
=3 O -
5 g 613
£ ©
‘-‘C) b4
25 |58|[Nec || {Nec [ 0 1+ (D) + 1~ (D)
5 —
n
e A e,
D
T TR
% =||BSFR | BSFR | D | n \ - \Cam,
o IRl O
S n
- -~ ——A
£ ‘e D
@ g _; DSFR DSFR D{n [DI[K}III[{]
£ g 3
] o il [ ]
8 6-12
a n
,———A———
g = (N D l
° S|[esFL || —BsFL [o] » ENLNEERERR
:f_: 5 5 -~ ¥ Canry
@ 11 e 4O
& n
s = — %
£ |E
3 |s|[osFL ] DSFL | D n E}IBQ]ID]]{]
(=]
2 EEEL NEENERD
(S) o
0 15
2 D9003:
g | Count [S[{ SUM -—lSUM [ 34H [: Quantity
‘% © ‘ I Y of 1
2
H
:5 8—256 decode
E Decode g DECO | DECO |8 |D|n S (D) 6-15
.% & |:1$ Doaas” 2nbits
c
2
= 256—8 encode
¢ ercoce| B|[ERG0 )| —Bro STH | B,
@ | Encode| & || ENCO ENCO |S|D|n — {D)
~ e
IZ bits Encode -
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1. GENERAL DESCRIPTION MELSEC-A

T N
ga?‘.isosrlmﬂ 5 Igggggltxon Symbol Contents of Processing Page
2
g|[From || —From [niw2[0]r 3
§|Data Data are read from special | o 4o
5 | read function unit.
c [’}
2 !
2 |Z o
HE g |oFRO || —{oFRo 2013
S{ge
= 1N
AL
£ °
8 g TO T0 g sh3
(]
.E Data - Data are written to special
£ |write function unit. 6-17
7]
°
‘% DTO DTO  |nr2|S|n3
wDT WODT is reset in sequence _
reset | WDT woT program. 6-19
=
Timing | 8 m Timing clock shown below is
» | clock - DUTY DUTY [n1]n2] D generated. 6-20
s
°
2
®
£
]
£
o .
Converts alphanumeric chara-
ASCli l ASC j _[ [ ;
" ASC D H cters into ASCII code and sto- | 6-21
convertion I res to D.
ASCIl code of 8 points (16 cha-
PR PR S D racters) is output from specifi-
ed device to output unit.
ASCII
print Comment of specified device is 6-23
converted into ASCIl code and
PRC —{ PRC| S D H output to output unit. This is
also applicable to the comment
of device 1.

1-6
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1. GENERAL DESCRIPTION

1.2 System Configurations

System configurations using the AOJ2CPU are available in 2 types;
the A0J2 system and the AOJ2 system + extension base unit system.

1.2.1 A0J2 system

This section describes sys’tems consisting the AGJ2CPU, 1/0 units,
and extension power supply unit, their 1/0 points, etc.

1/0 Points System Configuration Example, 1/0 Number Assignment
28 points Sk T2
l Input: 16 points AcuzcPu [—| —_AOJ2:ER * Numeral in parentheses is I/O unit setting number.
Output: 12 points [rue tEoes [(o
56 points ok
Input: 32 points AQJ2CPU AOJ2-ES6
Output: 24 points Yok 82 s e
84 points o R e
Input: 48 points ] AQ2CPY |—| AOJ2-EB || AQJ2-ESE
Output: 36 points | bt 16 pots %O [ vout 32 00nts L
H
rPe=———- -
112 points : aouzew
Input: - 64 points ] Toame2acams [ | [ ot 24ponts |
Output: 48 points AQU2CPU $—| AOJ2-ESS = AOJ2-ESE
w® P [ot3zpoms | | | { oot 32 ports |
(o} (1)
336 points AQZCPY
Input: 192 points ] QU 24 oS | Otk 24 pokEs |
Output: 144 points AOJ2-E% |~ AOJ2-ESS
Ut 32 ponts [Traz32 ports |

(o

336 points Aos2cPy
Input: 192 points ] vt 24 s | w24 pokks_|
Output: 144 points AQU2-ES% | AOJZ-ES
[(rot 32 50ms | [votaz2ooms | | bk I
[ 14} <) @) L
Qutput 12 polns | Toutput 12 poirss |
336 points A0J2-E28 AOJ2-E28
Input: 192 point: [roetems| | O} [ 165t} }2
put: points | output 24 pots | Outpik 24 ports
Output: 144 points AQUZCPU || AOJ2-E56  [=— AOJ2-ESS [~ AOJZPW A
rout 32 poitts ouk 32 points B
" E]
Maximum number of 1/0O points 336 points
Maximum number of 1/O units 8 units
1/O cable A0J2C01, A0J2C03, A0J2C06

(1} The AOJ2CPU system can be extended to a maximum of 336 points. The 1/0 and special
function units may be freely combined up to eight units. In this case, one 1/0 unit occupies
64 1/0 points. For details of I/O number assignment, refer to Section 2.4.

{2) The AOJ2CPU unit is incorporated with a power supply unit,

Depending on a system, the extension power supply unit {AQJ2PW) is required. For details,
refer to the A0J2 User’s Manual {CPU unit edition).

{3) Oniy 1 AOJ2PW unit may be used for 1 system.

(4) =1 indicates a unit which is supplied with power by AGJ2PW.

Remarks

1-7
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1. GENERAL DESCRIPTION /MELSEC-A

1.2.2 A0J2 system + extension base unit system

This section describes the configurations and 1/0 points of systems
which combine the AQJ2 system in Section 1.2.1 and the extension
base unit system (A65B, A55B). )
(In these system configurations, 4 |/0 units are loaded in the extension
base unit.)

1/0 Points System Configuration Example, 1/0 Number Assignment
Power supply unit for AG5B  [AQJ2PW] : Indicates that when A558
108 points ¢ AoJZPW J is used, AGJ2PW is
Input: 64 points wiwws]| Ty g8 required.
. i Py [ aovzem  Hpw] £ ==
Output: 44 points Ao -zzm:m ’pr H § 3 | § | asbrasss *Value in parentheses indicates 1/O
0 E—m————— unit number.

Power supply unit for A65B

184 points I AogzPw 1
Input: 96 points ] rouzee ':;224:: -I AREBE
. . U - PW 3|
Output: 88 points [rezms] | : H i 3| 3| ase/ama
O ————— )

Power supply unit for A65B

196 points 7 AGJZPW 1
. i Qutput 12 poknts Wit 24 ponts ¢
glput. . 12 po!nts] aouzceu || Acuszes || acuzEm | jpw S ;E, s§
utput: 84 points [waiwm] | | czom]| @ | 2] 2 § | AssB/asis
© m
Power supply unit for A65B
AB58,
480 points A
Input: 265 points] [rez2apoes [] [ rowe24 poes|
Output: 224 points ACJ2CPU AQJ2-ES6 — AQJ2-ES6
[rout32ponts | § | [nout 32 ponts |

o) 1)

Maximum number of 1/0 points | 480 points

Maximum number of 1/O units | 4 units + 1 extension base unit {(Maximum of 4 units may be loaded into the extension base unit)

1/0 cable A0J2C01, A0J2C03, A0J2C06/A0J2C04B, A0J2C10B (for extension base)

{1) A maximum of 4 A0J2 1/O units may be freely combined.

(2) Be sure to install the extension base unit {A65B, A55B) at the final stage of system and set
the extension base stage setting switch to “1*,

(3) Each of the A0J2 1/O units and the I/O units in extension base unit occupies 64 1/O points.
For details of 1/O number assignment, refer to Section 2.4. :

(4) The following special function units may be loaded into extension base unit.
1) Positioning unit (AD71)
2) High-speed counter unit (AD61)

Remarks 3) A/D conversion unit {A68AD)
4) D/A conversion unit {A62DA)
5) Intelligent communication unit {AD51): only 1 unit usable for 1 system.

(5) The AGJ2CPU is incorporated with a power supply unit. Depending on asystem, the extension
power supply unit (AOJ2PW}) is required. Especially when A55B is used as extension base

it, the AOJ2PW is required.

{6) [E2] indicates a unit which is supplied with power by the AOJ2PW. When the extension
base unit is the A65B, power is supplied from the power supply unit in base unit to the 1/O
units in A658B.

1-8
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1. GENERAL DESCRIPTION /MELSEC-A

1.3 Concept of Fail Safe Circuit

When the power of system is turned on or off, process output may
not temporarily perform normal operation due to the difference
between the delay time and rise time of the power supply of pro-
grammable controller main unit and the external power supply
(especially DC) for the process. Also, at the time of an error of the
external power supply, output process may possibly make an erro-
neous operation,

In order to prevent the aforementioned erroneous operations from
resulting in an erroneous operation of the entire system and also for
safety reasons, constitute circuits (such as emergency stop circuit,
protection circuit, and interlock circuit), that prevent machine
damage or an accident due to erroneous operation outside the pro-
grammable controller.

A system design circuit example based on the above concept is
shown on the following page.

19
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1. GENERAL DESCRIPTION

[System design circuit example]
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The power-on procedure is as follows:

For AC

1)  Turn on the power.
2) Set the CPU to RUN mode.
3) Turn on the start switch.

4) When the magnetic contactor {(MC) turns on, output equipment is driven by program.

For AC/DC

1) Turn on the power,

2) Set the CPU to RUN mode.

3) When DC power is established, RA2 turns on.

4) When DC power is established 100%, timer {TM) is turned on.
(The set value of TM should be a period of time from “on” of RA2 to establishment of 100% DC voltage
Set the set value to approximately 0.5 seconds.)

5) Turn on the start switch.

6) When the magnetic contactor (MC) turns on, output equipment is dnven by program.
(When a voltage relay is used for RA2, the timer (TM) in the program is not required.)

=MC

MELSEC-A

*1: Run/stop circuit {run can be made when RA1, run output of programmable

controller, turns on)

*2: Alarm indicator (lamp or buzzer)

*3: On when run by M9039

*4: Power of output equipment is turned off when stopped. (At the time of

emergency stop or stop due to operation of limit switch)
*5: DC power supply establishment input signal

*6: Set timer at the interval of time to when DC POWER SUPPLY is estab-

lished. (Set a value to approx. 0.5 seconds)

*7: On when run by M9039

*8: Interlock circuit (Make up an interlock circuit in the exterior for the area
which may lead to contrary operations such as forward and reverse rota-
tions, machine damage, or accident)

Fig. 2.1 Failsafe Circuit Example

1-10
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2. CPU UNIT PERFORMANCE SPECIFICATIONS

This chapter explains AQJ2CPU units’ performance specifications,
devices, operation processing method, etc.

2.1 CPU Unit Performance Specification

Table 2.1 shows performances and specifications of the A0J2CPU

Unit.

Item

Specifications

Control method

Stored program, repetitive operation

1/0 control method

Direct system

Programming language

Language dedicated to sequence control
{combined use of relay symbol type,
logic symbolic language, and SAP language}

Sequence instruction 21 types

Instruction Basic instruction 38 types
Application

instruction 21 types

Processing speed

Sequence instruction 4.4 to 5.6 us/step

Memory capacity

Max. 7K steps

Number of /O points

4KEROM 3K steps
Memory capacity 4KRAM 3K steps
and memory type 4KROM 3K steps
16KRAM 7K steps
8KROM 7K steps

336 points

{Maximum 480 points
when using extension base unit)

Comment

Can be created with GPP/PHP/HGP
{Comment entered into the CPU are
only 95 points, FO to F94.)

Latch {power failure compensation)
function

Availabte for L,B, T,C,D
(Range to be set with A6GPP or A7PU.)

Remote RUN/STOP function

Can be operated with PHP/HGP/PHP
or A7PU.

Operation mode at error

Operation continued at
software instruction error

STOP to RUN output mode

Operation result at STOP is regenerated.

Print title entry

Print title cannot be entered into the CPU.
However, it can be created
with GPP/PHP/HGP.

Self-diagnostic function

Watch dog timer error monitor,
battery error, AC down detection,
blown fuse detection, etc.

Allowable instantaneous power
failure period

Within 10ms

At power on, at power restoration
after power failure

Automatic restart when "RUN"’ switch
is set to ON. (Initial start)

IC-RAM latch device back-up

Battery backup, lithium battery used
(5 years of guarantee period)

Parameter

Latch range to be set with
PHP/HGP/PHP or A7PU.

Microcomputer mode

Other than sequence program area.
The content of utility FD is written
into the microcomputer area.

Watch dog time (WDT)

200m:s fixed

Table 2.1 CPU Unit Performance Specifications
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POINTI

In the microcomputer area, the user cannot create micro-
computer programs. Only data on the utility FD may be
written into the microcomputer area.

2-2

1B (NA) 66057-A



2. CPU UNIT PERFORMANCE SPECIFICATIONS /MELSEC-A

2.2 Devices

2.2.1 Device list

1} Devices useable for the AQJ2 are classified as follows:
a) Bitdevice: Handles 1-bit data.
b) Word device: Handles 16-bit (1-word) data.
c) Constant: Decimal or hexadecimal value.
d) Pointer: Indicates the jump destination of branch
. instruction.
e) Level: Indicates the master control level.
2) Devices and applicable ranges available for the AQJ2 are describ-
ed below.
Classifi- . .
cation Device Applicable Range Remarks
Input « A total of 480 X/Y points when exten-
P sion base is used,
X/Y: Total 336 points
o X/Y numbers are indicated in hexadeci-
Output mal
Bit Interna relay MO to 1023 (1024 points) » The number of internal relays and latch
device Latch relay L1024 to 2047 (1024 points) relays to be set with A6GPP or A7PU.
Special relay M9000 to 9255 ({256 points)
Link relay BO to 3FF (1024 points) + B numbers are indicated in hexadecimal.
. . « FO to 94 (95 points) comments may be
Annunciator FO to 255 (256 points) entered into CPU. .
100ms timer T0 t0 79 (80 points) «The point numbers of 100ms timers,
Timer 10ms timer T80 to 119 (40 points) 10ms timers, and 100ms retentive
timers are fixed.
100ms retentive timer | T120 to 127 (8 points) « Timers and counters are available in 128
Counter C0 to 127 (128 points) points, respectively.
Word Data register DO to 511 (512 points)
device
e Special register D9000 to 9127 (128 points)
Link register WO to 3FF (1024 points) « W numbers are indicated in hexadecimal,
Z (1 point)
Index register
V (1 point)
K—32768 to 32767 {16 bit instruction)
Hexadecimal constant
KO to 999999 (24 bit instruction)
Counter
HO to FFFF (16 bit instruction)
Hexadecimal constant
HO to FFFFFF {24 bit instruction)
Pointer Pointer PO to 63 (64 points)
Level Nesting NO to 7 (8 levels)

Table 2.2 Device List

1) Among the devices available for the A1, A2, and A3CPU, the following

devices are not available for the A0J2,

a) AO0J2CPU: Accumulator (A0, A1), file register (R), link
register (W)
b) AO0J2CPUP23(R23): Accumulator (A0, A1), file register (R)

2-3
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2.2.2 Input/output

Via the inputs and outputs, communication is made between the PC
and external equipment.

For the inputs, use external ON/OFF data in programs. Use the
outputs to provide program operation results from the output unit to
the outside.

(1) Input X

1) Inputs provide commands and data to the PC from external
equipment such as pushbutton, select switch, limit switch,
and digital switch.

2) Regarding that one point of input incorporates a virtual relay
Xn in the PC, the N/O contact and N/C contact of that Xn
are used in the program.

Virtual relay PC

A W iR Y

—6 o—o—ow—
LS2 X

—

0 o

Bl
I

{
PB16
Ju . 1 XF

$—0 oO—————o

i

Input circuit (external equipment) Program

Fig. 2.1 Input {X) Concept

3) There is no restriction on the number of N/O contacts and
N/C contacts of Xn used in the program.

(2) Output Y
1) Outputs are provided to the external equipment, such as
solenoid, magnetic contactor, signal light, and digital indi-

cator, as the control result of program.

2) Outputs can be fetched to the outside as an equivalent to 1
N/O contact.

24
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PC

N - .

l - Load
1

u @H H——GH
l Y20
| Y20 !

Y20
| t——— .

Program Output circuit (external equipment)

Fig. 2.2 Output (Y) Concept
3) There is no restriction on the number of N/O contacts and
N/C contacts of Yn used in the program.

POINT

(1) In the A0J2, I/O numbers are determined by 1/O unit
setting humbers. Referring to Section 2.4 ““Concept of
1/0 Number Assignment’’, specify proper 1/O numbers.

2.2.3 Internal relay, latch relay

The internal relay and latch relay are auxiliary relays inside the
PC. There is no restriction on the number of contacts (N/O contacts
and N/C contacts) used in the program.

(1) Internal relay M

1) The internal relay is an auxiliary relay which is disabled for
latch (power failure compensation). Therefore, all internal
relays are turned off if:

a) the PC power is turned on;
b) reset is performed; and
c) latch clear is made.

(2) Latchrelay L

1) The latch relay is an auxiliary relay which is allowed for latch
(power failure compensation). Therefore, the previous states
are retained if:

a) the PC power is turned on;
b) reset is performed; and
c) latch clear is made.

2-5
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2.2.4 Linkrelay B
v1) The link relay is an internal relay for data link.

2) When the link relays are used for data link, use of link relays
for ON/OFF control as coils at one station {master or local
station) and as contacts at other stations {master or local station)
enables read of ON/OFF data. Therefore, this link relay allows
the communication of ON/OFF data from the master station
to the local station, from the local station to the master station,
and between local stations.

3) To use the link relay for data link, it is necessary to set the
link range (range in which the link relays are used as coils at
stations) to the master station. Link relay numbers which are not
set in the link range can be used instead of internal relays at
stations.

BO
} Usable as internal relay at each station
Link range for
the 1st station
2 2 Link range = Unusable as internal relay

Link range for
the “n’’th station

Usable as internal relay at each station

B3FF

Fig. 2.3 Link Relay Assignment

4) There is no restriction on the number of N/O contacts and N/C
contacts of link relay used in the program.

POINT I

(1) The AGJ2CPU is not enabled for data link. Therefore, the
link relay may be used only in the same manner as the
internal relay. Using the A0J2CPUP23(R23), the link
relays can be used for the data link system.

1B (NA) 66057-A
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2.25 Annunciator F

1) The annunciator is a device for failure detection. Create a failure
detection program using the annunciator and scan the annuncia-
tor during run of the AQ0J2. This turns on the annunciator
when a failure occurs.

2) When the annunciator turns on, the enabled annunciator number
(F number) is stored into special register D9009.

3) When the F numbers in DS009 are resét,

= the reset F number coils turn off.
-the lowest F number, among enabled F numbers, is stored into
D9009.

4) To clear the enabled F number, execute RST F{_instruction.
2.26 Timer T

The timers are of up-counting type. When the present value reaches

the set value, the timer times up.

When the coil of timer enables, timing is initiated. When the timer

times up, the contact of that timer enables.

(1) 100ms, 10ms timers

1) When the timer coil disables, the present value is reset to 0
and the contact also disables.

e EXAMPLE === -csmsmsmmmmmmmmmmemmmnoncecae oo s e

K50
X? When input X5 turns on, T2 coil is
I T2 enabled and timer times 5 seconds.
(T2 is a 100ms timer.)

The timing chart of the above diagram is as follows.

ON
OFF
X5
ON
T2 col OFF
coi
l 5 seconds ON
OFF N
T2 contact .

2) Set the set value in decimal. The set value can be specified
in the following range:

Set Value '
100ms timer (0.11t<t303:g76?77 sec)
10ms timer (0.01‘l ttc? 32277%77 sec)
2-7
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(2) 100ms retentive timer

1) The 100ms retentive timer times the enabled time of timer
coil. For this reason, if the coil disables, the present value and
contact ON/OFF state are retained. When the coil enables
again, timing is resumed beginning with the retained present
value.

2) Use RST TIllinstruction to clear the present value and
disable the contact.

3) Set the set value in decimal. The setting range is 1 to 32767
(0.1 to 3276.7 sec).

1) For timer processing method, refer to the following:

a) For timer processing method, refer to Section 2.5.4.
b) For timer accuracy, refer to Section 2.5.5.

2.2.7 Counter C

1) The counters are up-counters, When the counter value reaches
the set value, the counter counts up.

2) The counter performs counting after detecting the rise (OFF to
ON) of coil. Therefore, if the coil remains on, counting is not
performed.

3) Even if the coil turns off, the count value of counter is not
cleared. It is required to clear the count value and turn off the
contact.

At the rise (OFF—ON) of input X5, CO
counts.

When input X6 turns on, CO is reset.

4) Specify the set value in decimal within the range 1 to 32767.

1) For counter processing method, refer to the following:

a) For counter processing method, refer to Section 2,5.4.
b) For counter accuracy, refer to Section 2,56.6,

2-8
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2.2.8 Data register D

1) The data register is a memory which stores data inside the PC.

2) Data registers consist of 16 bits and allow read and write opera-
tions requiring 16 bits.

3) When 32-bit data is handled, two registers are used. The data
register number specified by the 32-bit instruction contains the
lower 16 bits and the specified data register number + 1 contains
the upper 16 bits.

4) The data stored by the sequence program is retained until other
data is stored.

5) The data stored in the data register is cleared when:

a) the PC power is turned on;
b) reset is performed; or
c) latch clear is made.

2.2.9 Index registers Z, V

1) The index registers are used to indirectly specify word device (T,
C, D, W) numbers. For details of indirect device specification
using the index registers, refer to Section 4.2.

2) The index register can be used for the sequence program like the
data registers.

3) The index register is 1 point and consists of 16 bits. Write and
read operations can be performed per 16 bits.

4) There are 2 points (Z, V) of index registers. In a 32-bit instruc-
tion, Z is lower 16 bits and V is upper 16 bits. Therefore, V
‘cannot be specified by the 32-bit instruction.

5) The data of index register is cleared when:
a) PC power is turned on;

b) reset is performed; or
¢) latch clear is performed.

1B (NA) 86057-A
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2.2.10 Link register W

1) The link register is a data register for data link.

2) When the link register is used for data link, data stored at 1
station (master or local station) can be read at other station
(master or local station). Therefore, this link register allows
communication from the master station to the local station, from

the local station to the master station, and between the local
stations.

3) The link registers within the range, which has not been set in the
link initial data setting of parameter setting by use of the periph-
eral equipment (A6GPP), can be used as data registers.

0
Usable as data register at each station

‘Link range for
the 1st station

2 2 Link range — Unusable as data register
Link register area

Link range for
the “n"’th station

Usable as data register at each station

3FF

Fig. 2.4 Link Register Assignment

4) Link registers consist of 16 bits and allow read and write opera-
' tions requiring 16 bits.
When 32-bit data is handled, two registers are used. The link
register number specified by the 32-bit instruction contains the
lower 16 bits and the specified link register number + 1 contains
the upper 16 bits.

B) Data stored with sequence program is retained until other data is
stored.

6) The data stored in the link register is cleared when:
a) the PC power is turned on;

b) reset is performed; or
c) latch clear is performed.

POINT

(1) The link register may be used as a device only for the
A0J2 for link (AOJ2P23, A0OJ2R23). It cannot be used as
a device for the AGJ2CPU.

2-10
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2.2.11 Nesting
1) The nesting of master control is indicated.
2) For MCR instruction, numbers beginning with the specified N is
reset. Therefore, to perform nesting with master control, specify

the N numbers as described below.

a) MC instruction: Specify in order of lower N numbers.
b) MCR instruction: Specify in order of higher N numbers.

>

i

|

NO"I':M15

e

1

[ ]

! Executed when condition A enables.
[}

N1== M16 O—
N2Z= M17 O—
—]
1
= .

-
i
O

-l
=

Executed when conditions A and B
enable,

To
=
(2
z
J

Executed when conditions A, B, and
C enable.

MC2 to 7 are reset.

Executed when conditions A and B
enable.

MC1 to 7 are reset.
Executed when condition A enables.
]l' MCR | NO | MCO to 7 are reset.

Executed irrespective of conditions
A, B,and C.

1)  Master control enabling conditions are as follows:

MC[NO[M15} ........ Enabled when condition A enables.
(MC|N1[M16] ........ Enabled when conditions A and B enable.
(MC|N2[M17] ........ Enabled when conditions A, B, and C enable.

Fig. 2.5 Master Control Nesting Concept

1) For details of MC and MCR instructions, refer to Section 5.1,

18 (NA) 68057-A
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2.2.12 Pointer P
1) The pointer P is used in the following 2 methods:

a) Used as a device for branch instruction (CJ, CALL) and
indicates the destination of the branch instruction.

b) Used .at the destination head of branch instruction.

2) The same pointer number may be used several times as a branch
instruction device but can be used as a label only once.

3) P63 always indicates END. Pointers PO to P62 cannot be used as
END instruction labels.

Pointer
,__|X3 When X3 enables, execution
331 m ! jumps to label P20 (step 501).
Label 371 '”__
N p2o !
501 p— p——
X7
723¢— cJ l P63 When X7 enables, execution
jumps to END.
727¢— }——o
{

Fig. 2.6 Pointer Concept
2.2.13 Decimal constant K

1) The decimal constant is used as indicated below.

Applicable Range
Timer, counter set value 1 to 32767
Pointer number 0to 63
Bit device digit specification 1t0 4
Basic and application 16-bit instruction —32768 to 32767
instruction value
specification 32-bit instruction —2147483648 to 2147483647

2) The decimal constant is stored into the PC in BIN (binary).

2-12
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2.2.14 Hexadecimal constant H

1) The hexadecimal constant is used for specifying the numeric

values of basic and application instructions in the following
ranges:

» 16-bit instruction: 0 to FFFF
»32-bit instruction: 0 to FFFFFFFF

1) The hexadecimal constants are expressed in 0 to 9 and A to F, i.e. 0,1,2

..... 8,9, A ..... E, F, which is followed by 10 (a carry occurs). The

relationship between the decimal and hexadecimal constants is as shown
below.

Decimal o|1]12|3j4|5]|6}7|8]9[10|11|12|13{14|15|16
Hexadecimal [0 1|2 (|3|4|5(6|7|8]9

2-13
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2.3 Latch Range Setting and Latch Clear

(1) The AQJ2 has a latch function. The latch function retains device

data within the latch range unless latch clear is performed (in-
cluding power-off, reset, STOP).
Devices which can be latched are M, B, T, C, and D (W). Set the
latch range with the GPP/PHP/HGP or A7PU. For details of the
operating procedure, refer to the GPP/PHP/HGP or A7PU Ope-
rating Manual. The latch ranges are as shown in the following
table. In the AQJ2 initial setting, the latter half is latched.

Non-Latch Range Latch Range
MO to M2047
TOto T127
Unlatched CO0 to C127
DO to D511
BO to B3FF (WO to 3FF)
/MO to M1023 - ~ 1 L1024 to L2047 .7
) S :TO to T39/T80 to T99/ .| ,T40to179/T100toT119/
s o1 MRS ~T120to T123 - : T124t0 T127 - :
"7 Latter half latched | "COto C63 . . . -1 - Co410 C127 )
o DO to D255 : D256 to D511
BO to B1FF (WO to 1FF) -~ |  B200 to B3FF
: 1 (W200 to 3FF)
) LO to L2047
' TO to T127
Whole range latched _—— COto C127
DO to D511
BO to B3FF (WO to 3FF)
POINT
(1) The device W is available only for the AOJ2CPUP23(R23).

(2) Latch clear procedure

1) Latch clear initializes data in the latch range and non-latch
range from outside the unit. When latch clear is performed,
the states of devices within the latch ranges change as des-

cribed below:

a) Y,M/L, F,B: Turn off.

b) Special M (9000 to 9255): Retained.

c) T,C: Contact and coil turn off.
Present value is set to 0.

d) D Z V: Contents are cleared to 0.

e) Special D (9000 to 9127): Retained.

2) Perform latch clear with the RUN key switch in the following
procedure:

a) Move the RUN key switch from “STOP’’ position to
“L.CLR" 3 times.

b) When “RUN LED" flickers, latch clear is ready.

c) After “RUN LED" flickers, move the RUN key switch
from “STOP” to “L.CLR”. This completes fatch clear.

2-14
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POINTI

(1) If the RUN key switch is moved to “RUN" or “RESET"
position during latch clear operation, latch clear opera
tion is reset. In this case, the A0J2 state changes as
described below.

RUN position: A0J2 changes from STOP to RUN
and continues operation.
RESET position:  Reset is performed.

1B (NA) 66057-A
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2.4 Concept of 1/0O Number Assignment

I/0 number assignment is one of the requirements for system con-
figuration. If a wrong assignment is made, a system failure will
occur. This section explalns the concept of I/O number assignment in
the AQ0J2 system.

2.4.1 A0J2 1/O unit

1) The I/O units and extension base unit slots each occupy 64
points. Inputs (X) and outputs (Y) are assigned as given below.

a) Input (X)...... First 32 points
b) Output(Y)...... Second 32 points

2) 1/O numbers are assigned in order of /O unit setting numbers.

3) The head I/O numbers of an 1/0O unit are predetermined as given
below depending on |/0 unit setting numbers.

Setting 0 1 2 3 4 5 6 7
Input head number X00 | X40 | X80 | XCO | X100 | X140 | X180 | X1CO
Output head number | Y20 | Y60 | YAO | YEO | Y120 | Y160 | Y1IAO | Y1EO

When 1/0 unit setting number is 0, the I/0 numbers of 1/0 units are as

i .
; E
' :
. .
v follows. :
" 1]
Number '
H of points !
' occupied AO0J2-E56 AQJ2-E28 A0J2-E32 A0J2-E24
' by 1 unit (56-point unit) (28-pointunit)  (32-point unit)  (24-point unit) »
: X0r XOF—=—T] Xxo '
; | 2 | 16 poins =
: g XF l Vacancy |
: Vacancy H
H Y20 Y20 :
] 2 % i '
: s i 2 '
: Y2B Vacancy a7l H
] Y37 (]
E Vacancy Vacancy Vacancy :

L]
L] 1
; :

4) Output numbers relevant to input numbers and the unused
numbers of each /O unit can be used as internal memories (M).
The above numbers of an input dedicated unit cannot be used as
M.

2-16

1B {NA) 66057-A



2. CPU UNIT PERFORMANCE SPECIFICATIONS /MELSECA

2.4.2 A0J2 special function unit

2.4.3 Extension base unit

1)

2)

AO0J2 special function units each occupy 64 points. Both inputs
(X) and outputs (Y) use the first 32 points. In this case, /0
numbers available to the user are predetermined depending on
special function units. For available |/0 numbers and applica-
tions, refer to relevant special function unit user’s manual.

The head 1/O numbers of a special function unit are predeter-
mined as given below depending on special function unit setting
numbers.

Setting 0 1 2 3 4 5 6 7

Input head number X00 X40 X80 XCO | X100 | X140 } X180 | X1CO

Output head number | Y00 Y40 Y80 YCO | Y100 | Y140 | Y180 { Y1CO

1)

2)

3)

4)

In an extension base unit, slot 0 to 3 can be used.

Always locate the extension base unit at the final stage of a
system. 1/0 numbers of slot 0 always start at X/Y 100.

Each slot of the extension base unit occupies 64 points irrespec-
tive of 1/0 unit points and vacant slots.

If an input unit is loaded in the extension base unit, output
numbers relevant to input numbers (all 64 points) cannot be used
as internal memories.

2-17
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I/O number assignment in AGJ2CPU system |

1/0 1) 1 unit occupies 64 1/0 points.
unit 1/O number 2) 1/0 numbers are determined by 1/O unit numbers
No. (0 to 7). (For 1/O unit number setting, refer to
X00 Y20 Section 3.2.2 of User’s Manual (1/0 Unit Edition).}
0 X00 to X1F to to 3) A maximum of 8 1/O units may be connected.
Y20 to Y3F 4) 1 unit occupies 64 1/O points. Therefore, for
X1F Y37 example, when 24 point unit is used, 40 points
1 X40 to X5F are not used. In this case, if 1/O unit is changed,
Y60 to Y7F I it is not necessary to change the presently used 1/O
tho numbers,
2 X80 to X9F X4F 5) Output numbers relevant to input numbers and
YAO to YBF Y50 unused numbers (second 32 points for a special
¥2s unit) can be used as internal memories (M), For an
3 XCO0 to XDF input dedicated unit, the above mentioned numbers
YEO to YFF l cannot be used as M,
6) Exercise care so that the same 1/O unit numbers
4 X100 to X11F X80 YAO are not used in a system. If the same numbers are
Y120 to Y13F to to used, the same 1/O numbers will exist, resulting in
X9F | YB7 failure.
5 X140 to X15F 7) 1/O unit numbers are 0 to 7. These do not have to
Y160 to Y17F | be serial numbers. This is because /O numbers are
determined by I/O unit numbers as shown in the
6 X180 to X19F xco YEO right side figure., However, it is recommended to
Y1AO0 to Y1BF to to set them in serial numbers in consideration of the
XDF YF7 1/O number concept.
7 X1C0 to X1DF | __
Y1EO to Y1FF i
X/Y100] [ Special
» to function
X/Y11q L_unit
|
X140 @
to
X15F

X180 Y1A0

to to
X19F Y187
T
Y1EO
to
Y1F7
2-18
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I/O number assignment in extension base unit combined system |

/0 X00 | IEsg) | Y20
unit}] /O number —» 1o [Ess) to
No. X1F Y37 1) 1 unit (this also applies to 1/O unit in extension
base} occupies 64 1/O points,
0 X00 to X1F T 2) In extension base unit combined system, a maxi-
Y20 to Y3F : mum of four A0J2 1/0O units may be connected.
X40 Y60 | 3) Extension base unit should always be located at
1 X40 to X5F 10 to the final stage of system and its I/O number should
Y60 to Y7F begin with X/Y100.
X5F Y77 | g) Output number corresponding to input number
2 X80 to X9F T and unused number may be used as internal mem-
YAO to YBF ory (M). However, these numbers cannot be used
for input dedicated unit.
3 XCO0 to XDF L X80 YAO 5) In extension base unit combined system, a maxi-
YEO to YFF to o mum of four A0J2 1/O units may be connected.
 Eo— X9OF YB7 In this case, set 1/O unit numbers within 0 to 3.
netensn|  1/O number I
base
o | X100t Xx13F Xco YEO
Y100 to Y13F * 1o to
XDF
1 X140 to X17F YF7
Y140 to Y17F ]
2 X180 to X1BF
Y180 to Y1BF [] [ ¥ Ki
—-—n
X/IY | xX/Yy | XIY | X/Y '
X1C0 to X1FF
3 Y100 to Y1FF 100 140 180 1CO Un- !
to to to to |usable!
13F | 17F | 1BF | 1FF 1
Restrictions on extension base unit Siot unmber -~ 0 1 2 3 4

1) In extension base unit, only slots O to 3 are usable.
~ 2} Irrespective of used /O units, 1 slot occupies 64 points. (Vacant slot also occupies 64 points.)
Output number corresponding to input unit cannot be used as internal memory (M).
3) When 64 point |/O unit is not used (e.g. 16 or 32 point unit), take care of the following points:
Slot 0 Slot 1 Slot 2 Slot 3
16 point unit 32 point unit 64 point unit 64 point unit
T i 1
vl b0 Dy : X/Y XY
100(11041201130 | 140|150 | 1601170 180 1C0O
to |tolto : o |to|to]t;t to to
10F 11F:12F|13F 14F [15F | 16F 117F 1BF 1FF
| :
1 1 1

P

———® When 64 point unit is used, there is no restriction.

® When 32 point unit is used, the latter half 32 points

are not used. Actually, however, the first half 32
points and the latter half 32 points overlap with each
other and CPU makes access. Therefore, if the latter
half 1/O numbers are accidentally used in a program,
the overlapping first half 1/O number area is accessed
actually.

For exampie, 160 overlaps with 140 and 170 with
150.

When 16 point unit is used, the iatter 48 points are
not used. Actually, however, four 16 point units over-
lap with each other. For example, if any of 110, 120,
and 130 is accessed, 100 is accessed actually. Be sure
to use actual I/O numbers in a program. In the exam-
ple shown on the left, Y100 to 10F are actual 1/O
numbers.

219
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2.5 Operation Processing Method

This section describes the operation processing method, 1/0 process-
ing, scan time, etc. of the PC.

2.5.1 Operation processing method

The operation processing method (contro! system) of the PC is a
stored program and repetitive operation. This section explains this
stored program and repetitive operation.

(1) Stored program

The PC stores a sequence program in the memory in advance, and
at the execution time of operation, controls operation with the
sequence program. As described above, the stored program is a
system which stores a program required for control in the PC
memory in advance.

(2) Repetitive operation

The PC reads the sequence program stored in the internal mem-
ory in due order, starting at step 0, and performs operation up to
the END (FEND) instruction. When the operation is performed
up to the END (FEND) instruction, internal processing, such as
the processing of timers/counters and self-diagnostic check, are
performed and the execution returns to step 0 again and opera-
tion is initiated from step 0. As described above, the repetitive
- operation is a system which causes the PC to repeat the execu-
tion of program from the instruction at step O to END (FEND).

Step 0

Step 1

)

END(FEND)

The PC repeats this operation.

vy
Timer/counter
timing/counting
processing
Self-diagnostic
check

Fig. 2.7 PC Operation Processing Procedure

Step 0 to the next step 0 or the END (FEND) instruction to the next END
(FEND) instruction is referred to as ‘1 scan”. Therefore, 1 scan of the PC
is a total of the sequence program created by user (step 0 to END instruction)
and the internal processing of the PC,

2-20
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2.5.2 1/0 processing method

2. CPU UNIT PERFORMANCE SPECIFICATIONS

MELSEC A

The 1/0 processing of the AGJ2 is a direct method.

In this direct method, the change of the input unit is drawn into the
input data memory of CPU unit every time, and at the execution
time of operation, the data of this input data memory is used as
input data. The operation result of sequence program is output from
the output data memory to the output unit each time.

The change of output unit delays a maximum of one scan with
respect to the change of input unit, as shown in Fig. 2.8.

Ladder example

" X5
55 1 v When input X5 enables, output
l it E Y2E enables.
[ 'Y2E enables earliest |
LD X5
‘ OUT Y2E Output Y2E enables earliest when
0 {_ input X5 changes from OFF to

— + ON immediately before executing
the operation of step 55 and
remains enabled when LD X5 at
step 55 is executed. Y2E enables

ON at that scan. Therefore, time
X5 OFF .I delay of output Y2E change with

respect to input X5 change is
) ON I
Y2E OFF

minimal,

[ Y2E enables latest

Output Y2E enables latest when
input X5 enables after executing
the operation of step 55. Y2E
enables at the next scan, There-
fore, time delay of output Y2E
change with respect to input X5
change is a maximum of 1 scan.

ONI
X5 OFF

Y2E OFF

ON[_

Delay time I

{Maximum 1 scanTI

Fig. 2.8 Output Y Change With Respect To Input X Change
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2.5.3 Watch dog timer (WDT)

The watch dog timer is a timer inside the PC for detecting the errors
of PC hardware and program, and is preset to 200ms.

The PC resets this watch dog timer after the execution of END
(FEND) instruction. Therefore, when the PC operates properly and
executes the END (FEND) instruction within 200ms, the watch dog
timer does not time out.

However, when the END (FEND) instruction cannot be executed
within 200ms due to the hardware error of the PC or because the
scan time is too long, the watch dog timer times out. When the watch
dog timer times out, the watch dog timer error occurs and the
operation of PC changes as described below:

a} The PC stops the execution of operation and turns off all out-
puts.

Internal
processing time  Sequence program

END 0 END 0
\ ' l —
WDT reset WDT reset
{Internal processing of PC) {Internat processing of PC)

When 200ms is exceeded, watch
dog timer error will occur.

|
Fig. 2.9 Watch Dog Timer Reset

If scan time exceeds 200ms, do as described below.

a) Change the program to set the sequence program operation time
to 200ms or less.

b) Using WDT instruction, reset the watch dog timer in the se-
qguence program.

2-22
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2.5.4 Timer and counter processing methods

The timers and counters are processed at the execution time of
OUT T i and OUT C {7} instructions, respectively, and after the
execution of END (FEND) instruction.

(1) At OUT Ti:i, OUT C:iinstruction execution time

At the execution of OUT Tiiand OUT C [} instructions, the
following processings are performed with ON/OFF of the input
condition.

a) When the input condition has enabled, timer and counter
coils are turned on.

b) When the input condition has disabled, timer and counter
coils are turned off. In this case, the present values of the
timer and counter and the ON/OFF states of the contacts
remain unchanged.

(2) After END (FEND) instruction execution
When the END (FEND) instruction is executed, the present

values of timers and counters are updated and the contacts are
turned on/off as described below.

Classification Processing after END (FEND) Instruction Execution

While coil is on, present value is updated. When timer times
100ms timer | out, contact turns on.
10ms timer | When coil turns off, present value is set to 0 and contact

turns off.
100ms While coil is on, present value is updated. When timer times
retentive out, contact turns on.
timer When coil is off, present value and contact ON/OFF state are

retained.

When coil changes from OFF to ON, counting is started.
Counter When counter counts out, contact turns on.
While coil is on or off, no processing is performed.

The 100ms retentive timer and counter use RST instruction to clear the present
value (to 0) and change the contact from ON to OFF.
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2.5.5 Timer accuracy

Thére are the following errors until the timer times out. (Refer to
Fig. 2.10.)

a) Timer timing error: +1 scan time

b) Error due to timer input condition enabling timing:
+1 scan time

c) Error due to OUT T:I.] instruction position in program:
—1 scan time

Therefore, the timer may cause a maximum of i% scan time error
from when the input condition enables to when the timer times out
and the contact turns on.

Ladder example

K600

H—(H

Operation l

When X0 enables and timer
times 6 seconds, T80 contact
enables. (T80 is a 10ms timer.)

Timer timing method *1: Timer timing error
*2: Error due to timer input
condition enabling timing
*3: Error due to OUT T
instruction position in pro-
gram
END QUT ouT ouT QuT
TE  END TBG  END T®  END END TA& END
S 2ms &ms 2m:
OFF
X0 Yoo i ((
., |OFF
T80 coil 2 | !
' | ! ! . ION
T80 contact }F225
10ms timer ’ \ + |
timing Tl 2 3 1T 2l ivau 1 2 3
Timing set “2 ~3 ¥ X2 *3
at END
T80 present 0+3=3 3+2=5| sy+2=56 | 509+3=602
value 2 X1 Monitori
onitol i
+z) scan +(1) scan ASGgPrmcg)r Av7v|'=t3
0‘3 8000ms displays 600.
—1 scan

Fig. 2.10 Timer Timing Method

2.5.6 Maximum counting speed of counter

1) The maximum counting speed of counter is determined by the
scan time. The counter counts only when the ON/OFF time of
input condition is greater than the scan time.

2) The maximum counting speed of counter is obtained by the
following expression:

Maximum counting speed Cmax = % [times/sec]

where n = duty (For details, refer to SUPPLEMENT.)
ts = scan time {ms)
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SUPPLEMENT

The duty represents the ratio of ON time to OFF time of count input signal
in terms of percent (%).

Count input signal

Duty n calculation expression

< ——
FT1ST2 =T X 100 [%]
__ T2
HT1>T2 n=—73 x 100 [%]
2-25
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3. GENERAL DESCRIPTION FOR PROGRAMS

3.1 Program

1) A program allows the user to combine instructions available for
the AQJ2 and perform intended operation. Therefore, if the user
does not create a program, the A0J2 cannot be operated.

2) This program creation is called programming. Perform the
programming of the A0J2 with a peripheral unit.

3) For programming, ladder mode and list mode are available.

a) Ladder mode: Creates ladders on a 1 circuit block basis
using sequence diagram symbols. The
peripheral converts the created ladder
diagram into list mode.

b) List mode: Directly programs instructions.

1) One circuit block starts with a contact instruction and ends with an
instruction equivalent to the coil.

4) The program format is as shown below. (The same program
- shown in ladder and list modes)

Execution from

ecution fr 0 LD X0

t t «

e;'}o Mt contact symbo! Coil symbol ; 231 _Igo
crasiontem| | Ee T B 3 oUT vao
T x0 TO | 4 LD Y20
top to bottomy 9| @ ' 5 OUT TO K100

: va , 6 OUT Y21
1 circuit block | 0 , 7 LD TO
8 OUT CO K10
U —
Y20 K100 9 LD Co

10 OUT Y22

Left bus 11 b X1
12 SET VY23

\ l_@__.v\ﬁight bus 15 LD X2
16 RST Y23
Step number TO K10 19 END

co

9¢+—} Y22
X1

11¢—i} SET

L

Fig. 3.1 Program Format
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5) Program execution sequence is as follows:

In ladder mode, execution is made from step O to END
instruction in the following order.

a)

+Program is executed per 1 circuit block, beginning with the
contact instruction on the left bus to the instruction equiv-
alent to the coil on the right bus.

«In 1 circuit block, execution is made from left to right and
from top to bottom,

- After completion of 1 circuit block execution, the next
circuit block is executed.
b) In list mode, execution is made from step 0 to END (FEND)
instruction in the created order. Therefore, if the program is
not executed in order of instruction execution in list mode,
error will occur.

3.2 Program Write
1) Write the program created with the peripheral equipment to the
A0J2 memory. (For the writing procedure, refer to the Operating
Manual of the peripheral equipment.)
2) After writing the program to the AOJ2 memory, setting RUN key
switch on the CPU unit to RUN starts operation. During the

operation, if:

a) data used for the instruction is defective, processing is not
performed and operation continued; or

b) the program is faulty, operation stops and RUN LED flickers.

3.3 Program Configurations

1) In the user memory area, programs may be written in the config-
urations shown in Fig. 3.2,
Configuration 1 Configuration 2 Configuration 3 Configuration 4
Main routine Main routine Sequence Main routine
program Sequence program program program
Main routine program
Sequence Sequence -
program program program Subroutine
Subroutine program Micro- Utility
program Micro- Utility computer program
computer program program
program

Fig. 3.2 Program Configurations
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2) The program configurations are as described below:

a) The sequence programs use the instructions for the AQJ2.
The main routine program is always executed during RUN.
The subroutine program contains programs which are desired
to be executed several time during 1 scan.

b) The microcomputer program cannot be created by the user.
Only utility FD data may be written. :

3) Before writing the utility program, it is necessary to set the
microcomputer program area with the A6GPP. For details of the
microcomputer program area setting procedure, refer to the
Operating Manual for peripheral equipment.
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4. GENERAL DESCRIPTION FOR INSTRUCTIONS

4.1 Instruction Configurations
4.1.1 Instruction configurations

1) The A0J2 instruction can be classified into the instruction part
and the device. Their applications are as described below:

Instruction part: Indicates the function of the instruction.
Device: Indicates data used for the instruction.

2) Depending on the instruction part and device combinations, the
instruction configurations can be largely divided as follows:

a) |Instruction part| :

Instruction which does not change the device status.
Mainly controls the program.

Example END, FEND

b) [Instruction part| + |device| :
Instruction which turns on/off the device.

Example LD X0
—L»Device

Instruction part

¢) [instruction part] + [source device] + [destination device| :

Performs operation with data at the destination and data
at the source, and stores operation result to the destina-
tion.

Example +| K100 | DO |
T '[: —TI— Destination device
Source device

» |nstruction part

d) [instruction part] + [source 1 device] + [source 2 device| +

[destination device] :

Performs operation with data at the source 1 and data at
the source 2, and stores operation result to the destina-

tion.
Example [*xIKioo [Ko [ D10
| T—  Destination device'
Source 2 device
—» Source 1 device
—» Instruction part
e) Others:

Combinations other than the above a) to d).

4-1

18 (NA) 66057-A



4. GENERAL DESCRIPTION FOR INSTRUCTIONS /MELSEC-A

1) In this manual, the sources and destination are represented by the following

characters:

Source: S

Source 1: St
Source 2: - 82
Destination: D

4.1.2 Source, destination
(1) Source (S)
1) The source is the data used for operation.
2) Specify as described below depending on the specified device.

* Constant:
Specify the value used for operation. Set during program
creation, this value is fixed and cannot be changed in the
program.

- Bit device, word device:
Specify the device which stores the data used for opera-
tion. Therefore, it is necessary to store the data in the
specified device until the operation is executed. By chang-
ing the data to be stored into the specified device during
program execution, the data used for that instruction can
be changed.

(2) Destination (D)

1) Data is stored into the destination after operation. If the
instruction is |instruction part] + [source device] +
[ destination device] combination, it is necessary to store the
data used for operation in the destination prior to the opera-
tion.

2) Since the data is stored in the destination after operation, the
constant (decimal or hexadecimal constant) cannot be
specified.

4-2
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4.1.3 16-bit, 24/32-bit processing instructions

1)

The basis of the A0J2’s basic and application instructions is a
16-bit processing instruction. However, 24/32-bit data processing
may be performed for the following instructions.

16 bits 24 bits 32 bits
BIN + BCD conversion O o) X
BCD addition/subtraction 0] 0] X
Instruction for special unit O X )

2)

Even for a 24-bit data processing instruction, the device occupies
32 bits {2 word devices). For BCD data, the upper 8 bits of 32
bits are as described below:

a) Source:
b) Destination:

For BIN data, O to 999999 are valid.

The upper 8 bits are ignored.
The upper 8 bits are reset to 0.

3) By adding D to the head of the 16-bit instruction function
symbol, the 16-bit instruction changes to a 24/32-bit processing

instruction.
16-bit 24-bit 32-bit
Instruction | Instruction | Instruction

BIN - BCD conversion BCD DBCD
BCD - BIN conversion BIN DBIN _—
BCD addition DB+ _—

BCD subtraction E—— DB—
Write to special unit TO bTO
Read from special unit FROM _— DFRO

4.1.4 Bit device digit specification

When the basic instructions and application instructions are used,
digit specification may sometimes be required for bit devices (X, Y,
M/L, B, F). This digit specification is used to specify the number of
used points of the bit device. Specify the digit in units of four points

to a maximum of 16 points. Specify as explained below.
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Digit specifying method

11.2,3,4] [X,Y.M/L,B,F|

e mqp——— e _-—_————— -

K 7 iDevice name, ]
LN prems | S | . 4

l—' Specify the head device number.
Be sure to specify a multiple of 8.
(The 1st digit of X, Y, or B number should always be
Oor 8. Mand F numbers are 0, 8, 16, 24,32..... )

Set the range.

Be sure to start with K. Minimum unit 4 points.
Maximum 16 points.

K1 = 4 points

K2 = 8 points

K3 = 12 points

K4 = 16 points

To specify 16 points, X00 to XOF — K4X00
To specify 12 points, M32 to M43 —» K4M32

4.2 Index Qualification

1) The index qualification is used to indirectly specify the device
number used for the basic and application instructions.

2) To perform the index qualification, add the index register (Z, V)
to the device.

3) When the index qualification is performed, the actual processing
devices are as shown below.

Processing device

number = (specified device number) + (index register data)

~-Example---cccercrmrere e eeeaeees

1) When X5 enables, this program stores data in X10 to X1F
into the data registers (D10 to D17) specified with X0 to
X3.

X5
,__| | At the rise (OFF—»ON) of X5, MO
enables 1 scan,
Mo l I When MO bles, X0 X3 i
' en enables, to numeric
_'l MOVIK1X0| z i data is stored into index register Z.

L]
L]
L]
L]
L]
L]
L]
1]
i
1
L]
.
L]
L]
1
L
1
L]
]
.
1
L)
‘—{l/lOV [K4X10| D102P. When MO enables, X10 to X1F data is !
1
1
1
L]
1
L]
1]
1]
L]
L]
3
L]
’
’
L}
L]
L]
’
L}
L]
’
L}
L)
L}
L]
1]
L]

stored into data register D{10+2).

2) In the above ladder diagram, D10Z is as follows:
D10Z =D(10+2)
=D(10+3)
=D13

Therefore, X10 to X1F data is stored into D13.
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4) The index qualification is allowed only for the timer (T), counter
(C), data register (D), and link register (W).

5) For index qualification, Z and V are used independently. There-
fore, the index qualification is enabled in 2 types, Zand V.

6) The index register is capable of storing values, —32768 to 32767.
For index qualification, however, exercise care so that the
processing device numbers do not exceed the following values.
If the processing device number exceeds the following value,
other device data may be rewritten or processing may not be
performed due to operation error.

a) Timer: TOto 127
b) Counter: CO to 127
c) Data register: DO to 511

POINT I

1) If Z is used for the instruction which employs 24/32 bits
and the index qualification performed with the index
register V, V value changes. Therefore, caution should be
exercised.

X5
L At the rise (OFF—~ON) of X5, MO
— m enables 1 scan.

MO
data is stored into V.

»—"——‘—-[MOV [ |<1xo| v ]—
When MO enables, x [bg - ME

,_l X I DO l Dsl z l._ operation is performed. At this time, V
value changes from X0 to X3 numeric
data to operation result,

] mov [kax10] p1ov}—— when Mo enabes, X10 1o X1F data is
stored into data register D{10+V).

When MO enables, X0 to X3 numeric

4.5
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4.3 Execution Conditions

MELSEC-A

1) The execution condition indicates the instruction execution
timing. Therefore, each instruction is executed only when the
execution condition enables.

2) The execution conditions are available in 4 types as shown in

Table 4.1.

Classification

Symbol

Execution Conditions

Remarks

or on, this instruction is not
executed and not processed,
The instruction executed at fall
time is only the PLF instruc-
tion.

(3

Always Instruction which is always executed. | Ladder example ]
executed There are the following 2 types:
1) When preceding condition is on, N .
operation result is enabled. Always executed instruction
2) When preceding condition is off (Precondition of + instruction)
operation result is disabled. / Instruction executed during ON
+ (addition) mstructnon
is executed.
Operation timing l
LDX0 +K100 DO
0 0@ ENDO @2 ENDO ®@  ENDO
Executed (1) instruction which is executed Input X0 -2£E (R i I—
during ON per scan while previous condi- i i Indicates execution of LDXO.
tion is on, LD X0 .
2 ‘3’]::"in‘;;:l“’g?::;“::t'zz;:uggé / | Indicates execution of + instruction,
and not processed. + instruction
‘ / Since precondition (LDXO0) is off,
+ instruction is not executed.
Operation result of LD X0 is off:
Executed at (1) Instruction which is executed | Ladder example l
it | 1 h ecedi o
rise time g:a‘,l,g:; figrﬁro?:eg |tnog gﬁ?d'tlon Precondmon of PLS instruction.
(2} While preceding condition is off Instruction executed at rise
or on, this instruction is not 0“|V at rise (OFF"QN) of
executed and not processed. m X0, PLS instruction is
(3) The instruction executed at rise executed,
time is only the PLS instruction,
LD xo<—| I-—P:_s MO
) ENDO @2 ENDO 72  ENDO
i on i} i
‘e . s [
nput X024 k1 -
put X0 E + g Precondition of PLS
PLS instruction Instruction.
Executed at (1) Instruction which is executed | Ladder examplel
fall time only when preceding condition " . A .
changes from ON to OFF. Indicates execution of PLS instruction.
{2) While preceding condition is off instruction executed at fall

+__‘/

Only at fall {ON—OFF) of
X0, PLS instruction is
executed.

| PLF [ Mo ]

Operation timing l

Lo XO‘—I r’F"_F MO

END O

PLS

Input XOL—J

eudn

ON

@ ENDO @ END O @
n H

Indicates
execution of
PLS instruction.

2 2
5 ;
t 4
H .
H v
' .

instruction
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4.4 Error Processing

4.4.1 Operation error

4.4.2 Grammatical error

1)

2)

Operation error occurs when each instruction format is proper
but data used for the instruction is outside the applicable range.
For example, data specified with the BCD conversion instruction
is greater than 9999 (999999). If the specified device number is
outside the device range usable for the A0J2, operation error
occurs. '

If operation error has occurred:

a) instruction in operation error is not executed and not proc-
essed.

b) error flag (M9011) enables.

c) the step number of the first instruction in operation error is
stored into the error step storage register (D9011).

d) error code (50) is stored into D9008 in BIN.

POINTI

(1) The error flag does not disable if operation error is
remedied. Therefore, user must disable the error flag.

(2) The error step number is stored into the error step
storage register when the error flag changes from OFF to
ON. Therefore, if the error flag remains on, data in the
error step storage register remains unchanged.

1) The grammatical error occurs when the instruction format is not

proper. For example, END instruction does not exist in the
program.

2) When grammatical error has occurred:

a) the A0J2 stops operation and turns off all outputs; and
b) error code is stored into DS008 in BIN. (For details of error
codes, refer to Section 7.2.)

4.7
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4.4.3 Flags

1) The AQJ2 flags are available in the following 2 types:
a) Error flag (M9011)
. Enables when operation error has occurred.
* Once enabled, remains enabled until reset by user.

> This error flag allows checking for operation error outside
the unit.

When operation error has occurred, this program

enables Y20,
M9011 When error occurs, error flag (M9011)
[ Y20 turns on and Y20 enables.
! Therefore, Y20 allows checking of
operation error in the field.

b) Carry flag (M9012)

e The carry flag stores the shift result of the bit shift (BSFL,
BSFR) application instruction.

> The carry flag is commonly used for BSFL and BSFR
instructions. Therefore, when the carry flag is utilized for
operation using several shift instructions, caution should
be exercised.

48
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4.5 Special Relay List

4. GENERAL DESCRIPTION FOR INSTRUCTIONS

The special relay is an internal relay of which application has already
been determined. Therefore, the special relay cannot be turned on or

off in the program.

Use the special relay as a contact in the program.

However, the special relays marked * may be reset (turned off).
The special relay list is shown below. '

Number Name Description Details
OFF:Normal .
% . eTurned on when there is one or more output units of which
M9000 Fuse blown ON: g{gffzz?tc’f fuse fuse has been blown. Remains on if normal status is restored.
* AC DOWN OFF:AC is good eTurned on if power failure of within 10ms occurs. Reset when
M9005 detection ON: AC is down POWER switch is moved from OFF to ON position.
* OFF:Normal eTurned on when battery voltage reduces to less than specified.
M9006 Battery low ON: Battery low Turned off when battery voltage becomes normal.
mgoog | Self il;%t:ostlc 8&5‘9:’:;’;%%‘&?:&2 oTurned on when error is found as a result of self-diagnosis.
*iVl9009 Annunciator OFF:Absence of detection |[®Turned on when OUT F or SET F instruction is executed.
detection ON: Presence of detection | Remains on if RST F instruction is executed.
*M9011 Operation error | OFF:Absence of error |®Turned on when operation error occurs during execution of
flag ON: Presence of error application instruction. Remains on if normal status is restored.
M9012 Carry flag OFF:Carry off eCarry flag used in application instruction (BSFL, BSFR}
ON: Carry on ‘ ’
Data memory OFF:No processing oClears all data memory (except special relays and special
M9016 clear flag ON: Output clear registers) in remote run mode from computer, etc. when
M9016 is 1.
R . oClears all unlatched data memory (except special relays and
Data memory OFF:No processing . . .
Ma017 . special registers) in remote run mode from computer, etc. when
clear flag ON: Output clear M9017 is 1.
eRelay which repeats on/off at intervals of predetermined scan.
User timing eWhen power is turned on or reset is performed, the clock starts
M3020 with off.
clock No.0 eSet the intervals of on/off by {DUTY]/ instruction.
n2 scan n2 scan +_."______.’ DUTY | ni I n2 I M9020l {
n1 scan
imi Special relay number
User timing s
M9021 clock No. 1 I———— Off scan number
L——» ON scan number
ON eUsed as dummy contacts of initialization and application
M9036 Normally ON OFF instruction in sequence program.
®M9036 and M9037 are turned on and off without regard to
ON position of key switch on CPU. M2038 and M9039 are under
N Ily OFF the same condition as RUN status except when the key switch
M3037 ormatly OFF is at STOP position, and turned off and on.
M9039 OTI‘"\L;:F? :2:; ON ,::‘m— eOff for 1 scan after the CPU front key switch is moved from
Jter rum) OFF STOP to RUN.
Stop status OFF:During stop
Mo042 contact ON: Not during stop

4.9
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| Note |

1)

2)

3)

(1) The above relays with numbers marked * remain “on’ if normal status is restored. Therefore, to turn
them “off”’, use the following method:

Reset execution

Method by user program

Insert the circuit shown at right into the program and turn comﬁ."ffd_[ RST M9000]—+

on the reset execution command contact to clear the special

relay M. Enter a number desired to be reset

Method by peripheral equipment {A7PU, A6GPP)
Cause forced reset by the test function of peripheral equipment. For the operation procedure, refer

to the manual of each peripheral equipment.
By moving the RESET key switch at the CPU front to the RESET position, the special relay is turned

"Off".

1B {NA) 66057-A



4, GENERAL DESCRIPTION FOR INSTRUCTIONS

4.6 Special Register List

Special registers are data registers of which applications have already
been determined. Therefore, do not write data to the special registers
in the program. Read data and use it in the program. The special
registers marked * may be reset (to 0).

Table 4.3 shows the special register list.

Number Name Stored Data Explanation
eThe value stored into D9001 is the first fuse-blown unit number
plus 1.
A0J2 1/0 Unit Extension Base Unit
Setting Base unit
switch Data stored slot number Data stored
Fuse blown Stores the first unit 0 1 0 5
D9001 : number of which fuse 1 2 1 6
detection has blown
: 2 3 2 7
3 4 3 8
4 5
5 6
6 7
7 8
D9003 SUM instruction d':t“é:’tgzr:f tS)lleVI eStores the number of detected bits in BIN code at execution of
detection quantity instruct\;on the SUM instruction and updates it per execution.
* AC DOWN ®1 is added each time input voltage becomes 80% or less of
D9005 AC DOWN count rating while the CPU unit is performing operation, and the
counter
value is stored in BIN code.
*09008 Self-diagnostic Self-diagnostic eWhen error is found as a result of self-diagnosis, error number is
error error number stored in BIN code.
eWhen one of FO to 255 is turned on by [OUT F:j or [SET Fii, the
: F number, which has been detected earliest among the enabled
. F .
D9009 Annunciator ::tr:r?-learl ?;im:::h F numbers, is stored in BIN code.
detection has occurred oTo clear D9009, execute [RST Fii] instruction. If another F
number has been detected, the lowest F number among the
enabled F numbers is stored into D900S.
eWhen operation error has occurred during execution of appli-
i i i hich the error has
Step number at cation instruction, the step number, at w . ]
. . occurred, is stored in BIN code. Since storage into D9011 is
D901 Error step eﬁ:'f:ac;p:;:ﬁ:d made when M9011 changes from off to on, the contents of
D9010 cannot be renewed unless M9011 is cleared by user
program.
ROM/RAM 0:ROM ~ i i 0to2
D9016 | 1:RAM O_Indlcates.the setting of memory select chip. One value of 0 to
setting 2:EEP ROM is stored in BIN code.
. : ®If scan time is smaller than the content of D9017, the value is
D9017 Scan time Mm"(n::nf(;:;r;)“me newly stored at each END. Namely, the minimum value of scan
P time is stored into D9017 in BIN code.
. . eScan time is stored in BIN code at each END and always
D9018 Scan time Scan time (per 10ms) rewritten. "
: : o|f scan time is larger than the content of DS019, the value is
D9019 Scan time Maxn(m::n1 Bc:‘g)t'me newly stored at each END. Namely, the maximum value of scan
P time is stored into D9019 in BIN code.

[PoINT]

(1) For the above special regi
status is restored. Therefore, to clear the
1) Method by user program
Insert the circuit shown at right into the program and turn
on the clear execution command contact to clear the
contents of register.
2) Method by peripheral equipment (A7PU, AGHGP, AGGPP}

Set the regi to “0” by ch

s with b ked *, the
fallowi hod

, use the g

Clear execution

command
I————[RST D9005

+ eal

the p value by the test fi ion of perip

of register are not cleared if normal

(A7PU, AGHGP, A6GPP) or set to 0" by forced reset. For the operation procedure, refer to the instruc-
tion Manual for A6GPP or AGHGP.

3} By moving the RESET key switch at the CPU front to the RESET position, the special register is set
0“0,

4-11
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5. SEQUENCE INSTRUCTIONS

1) The sequence instructions are used for relay control circuits such
as contacts, coils, timers, and counters.

2) The sequence instructions are available in the following 21 types.

Available Device

Execution

Symbol Function Bit device [Word (16-bit)
Condition

device

Function Symbol
Step Number

Constant
“O | Polnter
Z | Level

=
T

Processing Unit

x|v|m|L|s]r v[clold2]v!
+N/O contact instruction used for head of )

circuit block.
H' *Operation result is ON/OFF data of
specified device.

i
O

°N/C contact instruction used for head of

circuit block.
LD1 *—H'—‘— +Operation result is reversal of ON/OFF

data of specified device.

+N/O contact serial connection instruction
°Draws ON/OFF data of specified device,
——————— | performs AND operation of this ON/OFF

” data and previous operation result, and
uses new operation result.

2N/C contact serial connection instruction
°Reverses and draws ON/OFF data of .
specified device, performs AND operation 1 |1 bit
ANT]| = | of this ON/OFF data and previous PPlelerelPrfel- I

operlation result, and uses new operation
result.

*1 N/O contact parallel connection in-

struction

| +Draws ON/OFF data of specified device,
performs OR operation of this ON/OFF

data and previous operation result, and

uses new operation result.

oAl

«1 N/C contact parallel connection in-
struction

*Reverses and draws ON/OFF data of
OR1 | ™ J specified device, performs OR operation
fad of this ON/OFF data and previous
operation result, and uses new operation
result.

o == =Circuit block serial connection instruction
ANB] [8oxA .Ii I-I 7'[ :j_‘;,"’ «Performs AND operation of block A and
. L L block B, and uses this as operation result.

—_ °2 or more contact parallel connection ERE 11 b 1 -

— instruction ‘
BockA e ——i

saa_gl-_——-) owgl °Performs OR operation of block A and :

block B, and uses this as operation result. ERE

+Specified device ON/OFF instruction
If operation result up to OUT instruction

____O_+ is on, specified device is enabled. ioéoéo,::
If operation result up to OUT instruction B O I
is off, specified device is disabled. -1 T

Set vaie | 2 Timer instruction

*Times while operation result up to OUT
: @ ' instruction is on.

*When timer times out, contact is enabled.

=[-I=11-11 1 |1 bit
BNANE

«Counter instruction
Set value | »Counts when operation result up to OUT ;

instruction changes from OFF to ON. |- -- |sl-l=bff- 1ol =t -{-]-
°When counter counts out, contact is A1 B e L K

enabled.

While operation result up to SET instruc-
tion is on, specified device is set (enabled). | P |- ERERENER:

SET] D ] Device enabled by SET instruction |-~ -|~|-l-1-1=|-1=|-F[-l=]-|~1-1-]-|- = | 1 bit I l
remains enabled if operation resuit : R &

turns off. D
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=
%
m
X

g Avallable Device 5 ‘;i
& ) word (16-bit) & |58] § | £ | execution
% Symbot Function Bit device {10 Ll - 25 3 2 % o
o
& x|vv[ L[] lriclol Zjvikin|pin| @ £
*While operation result up to RST instruc- | p ololo [ 11 1 ;
RST 5] tion is on, specified device is reset (bit | _ _| |_|_|_b-|_|-]_|zl-t HREEL bit/
device disabled, word device cleared to ; B . 1
0 D 1 folole{otololole] | |: 3 | word
+Master control start instruction. n s )
M _ClnlD} *Use of negting numbers in lower order |- LI ||~ |-l~|-|-1~ =-l-]-] 5 | 1bit
allows nesting. D || {dlo A FLED B
+Master control end instruction. 11 A
oResets the nesting number specified at n A ke SHEENES
MCR MCR[ _n_} and the succeeding numbers, n | B b A el 3| -

For nesting, use nesting numbers in
higher order.

«Converts operation commands into pulses. [ . : -

*When operation result up to PLS instruc- . 1 .
PLS]| —{PLS Dj_+ tion changes from OFF to ON, the °l° SHLE L 3| {
specified device is enabled 1 scan. : ] :

=Converts operation commands into pulses. i :
~When operation result up to PLF instruc- R : 1t .
(PLF] D | tion changes from OFF to ON, the °}° 11 . 3 { 1bit *

specified device is enabled 1 scan.

+ON/OFF data shift instruction.

Before After
operation operation

(Specified ‘ : ’ i l ‘
SFT SFT] D | device —1) \ ~ gef-?;t(%). l° THT 3ren
Specified E

device o

*No processing instruction.

+Operation result up to NOP instruction is
NOP - used as operation result.

«For program deletion or spacing.

oindicates the end of sequence program.

«Execution terminates scanning at this

END — step and returns to step 0.

*Cannot be used midway through sequence
program.

=Stores operation result up to MPS in-
struction.

+«MPS instruction may be used up to 16
MPS times continuously.

MPS : «If MPS instruction is used midway
through sequence program, 1 is reduced

MEeS from the usable number of MPP instruc- ;
tions. 1 ¥
MRD
*Reads operation result stored with MPS
instruction.
‘M/F’P -The step following MRD instruction is

the operation result immediately before
MPS instruction.

-Reads and clears operation result stored

with MPS instruction. 1 H
MPP) +The step following MPP instruction is the | b
operation result immediately before MPS i
instruction.
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5.1 Program Example Using Sequence Instructions

A progrém using the sequence instructions is as shown below in
ladder mode and list mode.

: - : List mode
II Circuit block ireui _
LD instruction
] NI [ 0 LD XO
X0 1 OR X1
ot+—i . Y20 2 AND X2
: x } |l«——ORB 3 LDl X3
id— Circuit block 4 AND X4
—
x7— = - - 5 LD X5
1 6 ANl X6
10"—|l SET m 7 ORB
co 8 ANB
12— RST | mo_| 9 OUT Y20
10 LD X7
RST . 11 SET MO
T1 Timer set value — K10 12 LD Cco
174—H @—< 13 RST MO
T0 Counter set value — K10 14 RST co
19 ¢ ll T1 3 17 LDI T1
K,OOC 18 OUT TO K10
@, 19 LD TO
20 OUT T1 K10
| - 21 OUT CO K100
21 r LS 22 LD X8
M1 23 PLS M1
61| SFT | M20 | 26 LD MI
27 SFT M20
ST | w19 | 30 SFT M19
XF - 33 LD XF
33-——“L PLS 35 PLS M2
M2 37 LD M2
Y 38 SET M18
37 SET
—| | wis | 3 b x9
X9
/- MmC NO M10 Zg ?_ng )N<g M10
NO == M10 46 MPS
xa  xs 47 AND XB
45_” hl Y21 48 OUT Y21
LD instruction —L__ .;.)26" A 49 MRD
! i : Y22 50 LD XD
' Y;—[ ; 51 OR Y22
22
|- : 52 ANB
Circuitblock s _j _____ } 53 OUT Y22
XE 54 MPP
I Y23 55 AND XE
_ 56 OUT Y23
57 { mer | N0 A 57 MCR NO
60 END
5-3
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5.2 Supplementary Explanation for Sequence Instructions

Supplementary explanation will be given for the sequence instruc-
tions shown in Table 5.1.

5.2.1 LD, LDI, AND, ANI, OR, ORI

1) Contacts to be placed at the head of the circuit block using LD
or LDI instruction are as follows.

a) Contact connected to the left bus
b) Contact used at the head of paralle! connection

[LD instruction] {LD instruction |

, _/ Circuit block _
-———— [Right bus]
X0 1 X1 X211 X5 Pl
i (1)
VX3 wa
X4 - -

[ i

[ l_ : — I_ _\
[ANB instruction] [LD instruction] [Circuit block]

Fig. 5.1 LD and LD! Instruction Concepts

2) To serially connect contacts using AND or ANI instruction, there
is no restriction on the number of used AND or ANI instructions.
In ladder mode of the GPP/PHP/HGP, however, the usable num-
ber is limited as described below.

a) Write: Up to 21-ladder (maximum 210 instructions) circuit
can be created.

b) Read: Up to 24-ladder (maximum 240 instructions) circuit
can be displayed.

3) To parallelly connect contacts using OR or ORI instruction,
there is no limit to the usable number of OR or ORI instructions.
In ladder mode of the GPP/PHP/HGP, however, the usable num-
ber is limited as described below.

a) Write: Up to 23-ladder circuit can be created.
b) Read: Up to 23-ladder circuit can be displayed. For a circuit

exceeding 23 ladders, proper display cannot be
provided.

5-4
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5.2.2 ANB, ORB .

1) To connect circuit blocks using ANB (ORB), coding should be as
shown in Example 1. To write ANB (ORB) continuously as
shown in Example 2, a maximum of 7 instructions may be used.
For 8 or more instructions, proper operation cannot be perform-

ed.
Coding
Ladder Example
Example 1 Example 2
Step Instruction Device Step Instruction Device
X0 X1 X3 X5 number number
@ 0 LD X0 0 LD X0
X2 ] I X4] X6 1 LD X1 1 LD X1
2 OR X2 2 OR X2
3 ANB 3 LD X3
4 LD X3 4 OR X4
5 OR X4 5 LD X5
6 ANB 6 OR X6
7 LD X5 7 ANB
8 OR X6 8 ANB
9 ANB ' |. 9 ANB
10 ouT Y20 10 ouT Y20
O O
Usable number of ANB A maximum of 7 ANB
is not restricted. instructions are usable.

5.2.3 OUT, SET, RST

Fig. 5.2 ANB Instruction Coding Examples

1) ON/OFF of bit device using OUT, SET, and RST instructions is

as follows.

(@) OUT: Turns on/off the device depending on the operation
result up to OUT instruction.

* Operation result up to OUT instruction is on:
The specified device is turned on.

> Operation result up to OUT instruction is off:
The specified device is turned off.

(b) SET, RST: While the operation result up to SET or RST
instruction is on, the following operation is
performed. If the operation result is off, process-

ing is not performed.

*SET: While the operation result is on, the specified device
is enabled. Once enabled, the specified device remains
enabled if the operation result is disabled.

= RST: While the operation result is on, the specified device

is disabled.

5-5
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Ladder Example Operation Timing

SET Mo:
LD X1
ournn | (it
0 2333 ENDO L2ILL ENDD 1232% END0 92328 ENDI ©23428 END
; ; : == 35
[ H i H H
M . H [
xofﬂ i o H : I S
1] . 1 . U
ot v L L | [
X1=f : :
:
OFF » .
Y20 ON E H
d | I
Mo & \

Disabled by RST MO. Enabled by SET MO.

2) Upon execution of RST Ti jand RST Ci_}, the timer and counter
states change as described below:

(a) Coil, contact: Turned off. (Contact is not turned off after
execution of END (FEND) instruction.)

(b) Present value: ResettoO.
3) The contact of timer or counter is turned on after END (FEND)
instruction. Therefore, when the timer (counter) has timed out

(counted out), the contact remains on from step O to the execu-
tion of RST TL}(RST C{J).

K

m
X
o)
3
°
(1]

In the left ladder below, CO cannot count. Correct as shown
in the right ladder.

[Ladder which does not allow CO counting ‘ lTadder which allows CO countingJ
K18000
T20 M9032
i { I T20
K18000

M9039 T20 K20
i T20 | = T @—--
T20 K20
i (co—1 i

When T20 times out, the contact is enabled after
execution of END instruction. When RST T20 is
executed, the contact is disabled. Therefore, since
T20 contact is not enabled after RST T20, CO
cannot count.

5-6
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5.2.4 MC, MCR

1) While the operation result up to MC instruction is on, the opera-
tion result between MC and MCR remains unchanged.

2) If the operation result up to MC instruction is off;

(a) 100ms, 10ms timer: ,
The coil and contact are turned off and the present value is
reset to 0.

(b} 100ms retentive timer, counter:
The coil is turned off and the contact and present value
remain unchanged.

(c) OUT instruction: Al turn off.

(d) SET, RST, SFT: Remain unchanged.

3) To perform the nesting, use nesting numbers as described below.

(a) MC instruction: Use nesting numbers in order of lower
ones.

(b) MCR instruction: Use nesting numbers in order of higher
: ones.

4) The program between MC and MCR is executed irrespective of
ON/OFF of the operation result up to MC instruction.

5) While the operation result up to MC instruction is on, the device
specified at the destination (D) turns on. Use of the same devices
for OUT instruction, etc. results in duplicate coil.

5.2.5 PLS, PLF
1) If, after PLS (PLF) instruction, the RUN key switch is moved

from RUN to STOP and then to RUN, PLS (PLF) instruction is
not executed.

Move RUN
X0 Move RUN key key switch
[ PLs| Mo |1 swichoncpy ~ MOYeRUNKev  on cpy unic
unit from RUN switch on CPU from STOP
Move RUN key t0 STOP unit from STOP to RUN
switch on CPU ' to RUN. .
l—-LDXO unit from RUN LD X0 LDX0
PLSMO  to STOP. 1—PLSMO l__P MO
ExD 0 YV ¥ END of vi EN 0 it
PR 1 o+ -~ - lﬁ_ 1 4{ } 3 rd 3 +
PC operation y PC operation ?
ON stop period <t I stop period e l
27 l 1]
X0 OFF 1 ON—_l l
MO OFF — | ¢ I l —4f
1 scan of PLS MO _I
T |}

Fig. 5.4 PLS Instruction Operation
5-7
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5.2.6 SFT

| 2) Note that when the preceding condition is on, PLS instruction is

executed again if:

(a) PLS is provided between MC and MCR and the operation
result up to MC instruction has changed from OFF to ON.

(b) the preceding condition has been latched and the power has
been turned from OFF to ON.

Shifts ON/OFF state of the device preceding the one specified at
D (destination) to the specified device and disables the preceding
device.

Enable the head device to be shifted using SET instruction.

To use SFT continuously, create the program in order of larger
device numbers.

Shift input (Convert into pulse) . M15 M14M13M12 M1 MIOMO M8
MO/ [oJofofofo]1]1]0]
. o

{} SET | via At SET M10 execution [O|O|OIO|1 IOI'][O]
After 1st shift i i

SFT |M13 T LOJOIO‘UIOWIWOI

T T After 2nd shift input m OJ:I |O l 0 IO | 1 [O I

T After 3rd shift input mlq [o[o|o|o[1 [o]

~

M1 After 4th shift input IO O[OIO|O|O 1 |OI|

]l lf SET | M10 Shift range
\ After 5th shift input

SET input (Convert into pulse)

*For M8 to 15, 1 indicates ON and O indicates OFF.

Fig. 5.5 SFT Instruction Operation
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6. BASIC AND APPLICATION INSTRUCTIONS

6.1 Comparison Operation Instructions '

1) The comparison operation instruction is handled as an N/O
contact, compares two datas, and turns on when the condition
enables.

2) The comparison operation instructions are classified and to be
specified as described below.
a) Classification: =, #,>, §, <2
b) Specification: May be specified in the same manner as

contact instructions (LD, AND, OR) of the
sequence instructions.

3) According to the above 2), a) and b), the comparison operation
instructions are available in the following 18 types.

4) The comparison instruction compares given data, regarding it as
a BIN value. Therefore, the BCD and hexadecimal values of
which highest bit contain “1’’ (8000 or greater in BCD and
hexadecimal) are operated as a negative value.

Avallable Device Eislsg o X1 : W {link register) may be used
£ lsls P ! 3183 & only for AGJ2P23 {R23).
Function Symbot Bit device Wor:es::e-b't) g % § em—— z § % Gonainion % %2 : The number of step is 7 when:
3 - @ . - . . .
x[¥IM[L]B[F{T|c|owiz]v|klH|P[n| 1ot Jrevits[azons [ otmer | & 2|2 S a) index qualification s used; or
o b) bit device digit specification
LD=. AND = S1OOOOOO.|.I».I.[OOOO K1 OR. | is other than K4.
OR — | O = || S¥]0 } | *3: eindicates that index qualifica-
82 OOOOOOl.l.I.IO[OOOO K4 AND: I tion may be used.
IClassif{ Function Function
s & mbol P m Example
cation| Symbol Sy ON condition |OFF condition rogre P
LD= = sS1|82 . If X0 to XF data is equal to DO data, this program
L J H | I I— enables Y20.
= | [ano=] | = Tsvfs2}-| [s]=[s2] | [s1]=[s2] |
[or="] | = Ts1[s2H
If (X0 to X1F data) =
=3 H < Ter[sz Ot =] Kax0 |00} @ (DO data), Y20 enables.
| B3] | = Tsilser | 51+ [52] | (510 =
| OR<> [ |—{ <> IS’! [82}—'
Step No. | mstruction Device
(o> ] | > Ts1]s2}- 0 |LD=|K4xc| DO
ouUT | Y20
> | [ano> ] | - > T[s1]sz}-| [s1]>[s2] | [s1]=s[s2] )
[or> | | > [s1]s2H
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Classifiiy Function Function
. Symbol E 1
cation | Symbol Y ON condition | OFF condition Program Example
(o] | Tsilee-
1. Comparison operation instruction specifying
s | [ano<=] | <= [s1]s2|- s > format is as shown below.
[or<=] |YH{ <= [s1][s2H Ladder mode List mode
=
(o< ] |[H_< Is1s2 HENED L=sps
Daatobe .
< [anp<] | — < [st1]s2}- < [s1] = [s2] CW“W —»C:m:s)on;mbol
(=, <o 2y €=, <o >2) (<'=.<:>=)
[oRr< | I < Tst[szH LD.AND.OR
2. The number of steps is 7 if:
LL0>= | H >= [s1]s2|- a) Index qualification has been used; or
b} Bit device digit specified is other than K4.
= “ND>=] _r e [31 ‘82}— 2 < 3. Index qualification cannot be performed for bit
device.
[or>=] |4 >= [s1]sz2H
6-2
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6.2 BIN Data Arithmetic Operation Instructions

1) The arithmetic operation instructions for BIN data perform the
addition, subtraction, multiplication, and division of two BIN
datas.

2) The operation results of BIN data arithmetic operation instruc-
tions are as follows:

a) Addition If (addition result) S 32767,5 + 8-> 13
If (addition result) > 32767, 32767 + 1 > —32768

b) Subtraction If (minuend) > (subtrahend), 8 — 56—+ 3
If (minuend) < (subtrahend), 5 — 8 > -3

¢) Multiplication  [f {positive number) x (positive number), 5 x 3= 15
If {positive number) x (negative number),
5x (—3)>-15
If (negative number) x (positive number),
-5x3—>-15
If {(negative number) x (negative number),
(-8) x (-3) > 15

d) Division If (positive number) < (positive number),
5+ 3— 1, remainder 2
If (positive number) + (negative number),
5+ (—3) > —1, remainder 2
If (negative number) + (positive number),
—5+ 3> —-1, remainder —2
If (negative number) + (negative number),
{(—b) + (=3) = 1, remainder -2

3) The BIN data arithmetic operation instructions are available in
the following 6 types.

Avallable Device

word (16-bit)l §
device | §

T|clpjw]z

*1: W (link register) may be
used only for A0J2P23
(R23).

*2: e indicates that index

H
qualification may be
9 o | — ] used.

INC. DEC D' , 'H’HOZ —lo|—|—|-3], B
s | HoloHoo —[_-L

Processing Unit Execution

Function Symbol Bit device Condition

Ccarry Flag

"D, Pointer
Diglt Spacitication
Step Number
Index Quallfication

Z | teval

il

1bit [ 16bits| 32oits | Other

X{Y|M|L|B|

l

_O—_

Gassf- | Function Symbol Symbol Function Program Example
When X0 enables, this program adds 10 to DO data.
. | OO | =] -]
G
1
<
At the rise (OFF—ON)
| INC' —-I INC 0 H ID |+ ! —'II] of X0, M0 enables 1 scan.
c When MO enables,
'% addition is performed.
8| | TsvH| od-C51-[5]
2
=}
ol
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6. BASIC AND APPLICATION INSTRUCTIONS /MELSECA

Classifi | Function Symbol Symbol Function Program Example
s Coding

g [ceEc ]| pceEc ] © b—+ [o]- 7 ~[0o Step No. | lstrcton Device
<@ 0 LD X0

- : Upper 16 brts Lower 16 bits 1 | PLS | MO

ag —_——

52 ’ - 4 | LD | M0

£f | [0 | EEhH| ExEE

=S© 5 + K10 | DO

" p—— 10 | END

t | [ | {7 IsleoH| 51+ (52~ (5] ]

2

6-4
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6. BASIC AND APPLICATION INSTRUCTIONS /MELSECA

6.3 6-Digit BCD Data Arithmetic Operation Instructions

1) The arithmetic operation instructions of BCD data perform the
addition and subtraction of two BCD datas.
2) The operation results of the BCD- data arithmetic operation
instructions are as follows:
a) Addition If (addition result) S 999999,
loJo[9]o]o[o]+[o]o[5[0]0]0}—=[0]14]0]0[0]
If {addition result) > 999999,
[e[o]o]o]o]o]+[1To[o[o]o]o]»{i}o]0[0[0]0] 0]
_[; a =
b) Subtraction If (minuend)z(subtrahend), Carry is ignored.
[o]o]o[o]o]o] - [o[o[1]0T0[0]—~0]0[8[0]0]O]
If (minuend) < {subtrahend),
Digit borrow,‘
11:foJo]s]o6]o] - [ifo[o[o]o[o]—[s[o[9[0[0]0]
3) The BCD data arithmetic operation instructions are available in
the following 2 types.
Available Device |5 15 W (link ) b
s &8s rocessing Un g £z xecution g *1: in register may be
Function Symbol Bit device w°':e$l::;m) g g 2 i ng Lnit 3 5 % Eondl:l‘on v used only for AQJ2P23
3 2lel g £ {R23).
xvMLB|F[TclowlZ]V{K[HP|N| 1o [16bits] sznis [ ower | 8 | @ £ © | *2: eindicates that index
s .] .I .l.l ool g::érfncatlon may be
DB+ DB- — | — | —laun |—|g |0 — ’
ol [ []]] ofelee Il
Qassifi- | Function Symbol Symbol Function Program Example
D+1 o S+1 s When X0 enables, this program adds 100 to DO data.
5 BCD 6digits  BCD 6 digis | LL2dder example]
5 [ oB+ || - pB+ [s | o |—+ At the rise (OFF—ON)
2 ex o of X0, MO enables
— o [ [ []T] "Nfa“w g
g en enables,
Set 10 0. <5 p 6 digits OB+ H100] D01 2 ition s performed.
2 digits marked * are ignored.
D+1 D S+1 S
I e —c
é BCD 6digits  BCD 6 digits 0 | LD | X0
Qo
§ | o] _{Da-ls|ﬂ_+ o 1 [PLS | MO
3 — | -
Set10 0 — 5 |10B+ | H100| DO
" BCD 6 digits 14 END
2 digits marked * are ignored.

6-5
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6.4 BCD<BIN Conversion Instructions

1) The BCD+BIN conversion instructions convert the BCD data

into BIN data and the BIN data into BCD data.

2) Values usable for the BCD<BIN conversion instructions are as

3)

4)

follows:

a) 16-bit processing instructions (BCD, BIN): 0 to 9999
b) 24-bit processing instructions (DBCD, DBIN): 0 to 999999

24-bit processing instruction uses 2 word devices (32 bits).
Among the 32 bits, the upper 8 bits of BCD data are handled
as described below. BIN data ranges from 0 to 999999.

a) Source: The upper 8 bits are ignored.
b) Destination: The upper 8 bits are cleared to 0.
in the

The BCD<BIN conversion instructions are available

following 4 types.

MELSEC-A

Avaliable Device £l s o R *1: W ((Ijink Iregfistexoznzagzge
= lale ; Bl a2 8 used only for
Function Symbol Blt device word (16-bit), % I8 s Processing Unit § § - Execution .; {R23).
device | § |23 gl 5|2| corawen | Z1so: When bit device is used,
XIYIMUIB[F[TICIOMWZ[V{K]HP[N] 7bic [1evies] s2oms [omer | £ | & | ¥ o device number to be
specified isonly Oor a
L cloloidolcleelelelcio <1 multiple of 8.
- BIN o OOOOOO{.HOIOO — | ° | KSA - *3: Index qualification cannot
o . be performed for bit
s .I.H.IO device.
DBCD. OBIN s — g *4: e indicates that index
qualification may be
] [ Ll e used
Classifi- | Eynction Symbol Symbot i
‘cation | Hunction Sym ymbo! Function Program Example
BCD conversion
. s [
c [ BCD I _| 8CD 1 S | 0 [ 1—[TT1T] When X0 enables, this program converts BIN data in’
° DO into BCD data and stores to D10.
g L’EINO-M L’ BCDO~%9
>
5
8 BCD conversion Ladder example
a S+1 § O+1 2] .
At the rise (OFF—ON) of
3]
@ | [osco] | —{osco[s]o )—+ L J—pd]lI[ X0, MO enables 1 scan.
oo l"Selht.tEocD(g~999999 When MO enables,
: conversion is made.
EIN conversioro'n
c BIN | | = BIN |S|DQ—+ (I—=r | Step No. | structin Device
° L. [
g BCDO~99% B 1IN0~ 0 I_D xo
= 1 PLS | MO
8 BIN conversion
= S+: S o+1 D 4 Lo MO
@ | [oBiN]|—DBIN[S|D H» 08 _:l_’[___l] 5 |8CD| D0 | D1
BCOO~%99399 L’B | NO 853569
ngnored 0 | END
6-6
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POINT |

(1) If the data specified at the source is outside the following
range, operation error occurs and the error flag enables,

a) BCD, BIN instruction:
b) DBCD, DBIN instruction:

0 to 9999
0 to 999999

6.5 Transfer Instructions

1) The transfer instructions store the data at the source into the
device at the destination, Therefore, the source data is the same
as the destination data.

2) The transfer instructions are available in the following 2 types.

Avallabie Device s, *1: W (link register) may be
e g s g used only for AOJ2P23
Function Symbol Bit device wfeg:gém) g g 2 Frocessing une H 5 g 22?,%73:: IE. (R23).
s|g|s % | *2: When bit device is used,
xlv|MILBlF[T]cloW[Z]vIKIHIP[N] 101t [1ebies]aznins [otner| £ | @ | 2 S device number to be
s oooo‘ooolo[oHoooo K1 ‘"‘:jft'f"jg of %"'V Oora
Mov . ] ; —| O |—|—|L18]|0 *3: Index qualifiéation cannot
0| Jolojoljeleleleic KS be performed for bit
_ - device.
S I.H.I.IOOOO S P P v I B I | *4: e indicates that index
EMOV 0 .[..|. | —l 9 g:;(lilfncatlon may be
. 1.4 . | |l .
n OO : —
Gassifi- | Fynction Symbol Symbol Functi
cation ym unction Program Example
When X0 enables, this program sets 11 points,
DO to D10, to O.
5 S Transfer 2 [Cadder exampie]
e | [mov ] —IMOVISID}—+ s 1—~ |
& 0 At the rise (OFF—ON) of
X0, MO enables 1 scan.
Same data 4 When MO enables,
batch transfer is made.
D+0 T Step No. | mstruction Device
- D+1
£ / ! Ll 0 LD X0
= 1 [
£ | [Fmov | | - Fmov |s[o[nl—+ s \~o+(n-z> 1 | PLS| MO
£ D+n-1) _» 4 LD MO
a 5 |[FMOV| K0 | DO | KM
Same data at “'n”’ points, 14 | END
beginning with D, and S.

POINT l

(1) For FMOV instruction, specify n (number of transferred
points) which does not exceed the used device range. If
the value exceeds the used device range, the data of other

device will be rewritten.
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6.6 Program Branch Instructions

1)

2)

The program branch instructions cause a branch inside the se-
quence program and execute the subroutine program/micro-
computer program.

The program branch instructions are available in the following 6
types.

Available Device £l 5| s
word (1 6-bit) £ Isi® Processing Unit :8 g g Execution §
or 2 = S
Function Symbol Bit device device g § 3 z E 2 Conaition z
= =218 ]
XMM LslF ,T](. D KIHIRIN 16bits|32bits |other | & | @ | T ©
FeEnD. RET | [ F |5 5 =1 ]— —
com : — === [ —
CJ. CALL P I'_l
PR—— —_— — f— 3 e —
suB n
Classif- | Function Symbol Symbol Function Program Example
Terminates main routine When X1 is off, this program causes jump betweer
program. MC and MCR.
e Ind;cates program efeit{t.ion. When X4 is on, this program executes subroutine
° 2e ; between P10 and RET.
E | [reno] H FEND H £8 .
= CJ PR o !
=] [Feno (12 0 2
g =0 c ‘5_ FEND™ ™"
©
END = X0
S oY
1 CJ
Jumps to specified pointer 1
number (P**), —3
-MC -NO -MO
13 When CJ P10| no-
£ @ _ isexecuted ™
a el° o &7 TN X2 M
E | o] | oo e H|5 fe=tfag| ™ | -
> 2 3| 7 X3 To)KI0
= H h L . .
P**:P0 to P63 available. | 3| 88| | ”’"1 | To X “::g;r;?:nne
P63: Indicates END el =m0t ) enor_ _) —it \\(_29
instruction. g
MCR
£ CALL: Executes specified X4
g subroutine program. PO$—1 CALL] P10
2 X5
= CALL CALL | Pxx Y O
[ Le || L l RET: Terminates subroutine —iF @
£ P**.P0 to P62 available. Program. - \hen 5
g When CALL P10 CALL P10 6 —{FENDH
o is not executed is executed| o4 — @ i
: B | e N e
[=4 ' ra
";‘ g EALL P : P.,’\' ."1 : RET g
3 | [ ReT | RET
T
S
p=1
(7]

FEne |
E T reno " P g
t
—ET ] Indlwtes;E
program execution,

TV

Microcomputer
program call

{ suB |

Executes utility program.

When SUB
nisnot WhenSUBn
E executed isexecuted

™ °lsfnTm§tB
'% | SvEn | HEETET L
| ) :
E END__tenp¥- 4 E EN'D"I
§[ Indicates lJ
program execution.

Link
refresh

[ com |

— COM H

Performs link refresh and
general data processing.

6-8
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POINT I

(1) When COM instruction is executed, the following opera-
tion is performed.

1) If communication of link data has been completed

between the master station and the link card in the
A0J2P23(R23) before the execution of COM instruc-
tion, data interchange will be made immediately
between the CPU unit and link card.
If link data communication has not yet been com-
pleted between the master station and the link card in
the A0J2P23(R23), data interchange will be made
between the CPU unit and link card after completion
of link data communication.

COM instruction unusedJ

Link data com-

sferred s
:\‘l’otcpﬁar:mit at munication bet-
local station ween master sta-
. tion link card

AQJ2P23
(AQJ2R23)

Vel
s e b L4 4|, Awer
( 1 .8 3 .
800 B0 0 \ Link data com-

munication bet-

CPU unit f———f——%

—_— ween A0J2P23
Link data interchange between A0J2P23(R23) (R23) link card
tink card and CPU unit is made only once and CPU

during 1 scan from END and END at the next

scan, .

COM instruction used I

Link data com-
munication bet-
ween master sta-

l l 1 l l kv tion link card
(Linkcard R NV AU A § |and Aos2p23

(R23) link card

AOIZPT3 H H ﬁ I:[ ]1\‘
{A0J2R23) oM™ com END 0 COM oMY B0V oW Link data com-
CPU unit = ————1—=r munication bet-
_— ween AQJ2P23
Link data interchange between AQJ2P23{R23) (R23) link card

link card and CPU unit can be made several and CPU
times during 1 scan from END and END at the
next scan,

2) Execution of COM instruction enables general data
processing (communication between CPU unit and
peripheral equipment or special function unit) in
addition to data link information interchange.

(2) COM instruction may be used several times during 1 scan.
However, each time COM instruction is executed, scan
time increases by the data link information interchange
time and general data processing time.

6-9
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6.6.1 Program explanation

(1) Main routine program

The main routine program is always executed duriﬁg CPU RUN.
This program ranges from step 0 to END (FEND).

The main program configuration and processing will be explained
below.

1) There is a program which is not always executed

If there exists a program which is not always executed, use 1
END instruction at the end of the program and use CJ
instruction between 0 and END so that the normally un-
executed program is skipped and not executed. In this case,
execution cannot jump to a location below END. If the
execution has jumped to a place below END, error will occur,
the PC will stop operation, and all outputs Y will turn off.
Applications are as follows:

- Since the program between MC and MCR is executed if the
master contro! is off, jump the program between MC and
MCR using CJ instruction to increase the processing speed,
when the master control is off.

- Skip the program, which is not executed normally, using
CJ instruction to increase the processing speed.

2) To divide into control blocks

To divide the main routine program into several control
blocks, terminate 1 program with FEND instruction. Then,
arrange all blocks serially to make 1 main routine program.
Terminate the main routine program with END instruction.
To skip the divided programs, use CJ instruction.

rMain routine program configurationl Operation when Operation when

" X0 to 2 are off only X1 ison

/ 0
Common program X0 0 1™ Indicates prograrg
{Always executed) _)'<1 [c4]Po) ‘)\/ execution. \\
\

——{cier | common | | !

- " 3 |l I TP A
Program Program Program II / :
executed executed executed D =N / \ \

when X0 is on| |when X1 is on| |when X2 is on D 4 \

PO FENDY~ v

| - I . Program executed v

i when X0 is on [

FEND / I

P1 Program executed P1 i

when only X1 or /

P2 FEND X1 and X2 are on FENDE”
*In the above configuration, assume that priority order Program executed
is X0, X1, and X2. END when only X2 is on

6-10
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POINTI

(1) When CJ instruction is not used, the program may be
executed from step 0 to the first END (FEND). There-
fore, the programs created below END (FEND) cannot
be executed.

Main routine program
prog Executable

END (FEND)

Main routine program
Unexecutable

END

(2) Even if CJ instruction is used, the program below END
cannot be executed.

(2) Subroutine program

Use the subroutine program if it is desired to execute a specific
program several times during 1 scan or to execute a given pro-
gram when a certain condition has enabled.

Create the subroutine program below the main routine program
(below FEND). Execute the subroutine program using
instruction. When |CALL| instruction is executed after its input
condition has been enabled, the execution jumps to the sub-
routine program. When the input condition is off, the main
routine program is executed and the subroutine program is not

executed.
Subroutine program example Subroutine program execution |ndicates program
execution.
o] - " ——-s
~{ Main routine ! Step next to
program CALL P10

Subroutine
+— CALL m } program call CALL P10
’—“"’_S——O—‘r Main routine

program

FEND FEND
5 ubroutine
"—Ii—"_O_*' program

. P11 RET Y

L | Subroutine Subroutine -

( ) program program

S { RET }-4 END

——— - .-\

9
-
(=]

FEND ™~

POINT |

(1) The subroutine programs cannot be nested.

6-11
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6.7 Shift Instructions

1) The shift instructions shift data.
2) The shift instructions are available in the following 4 types.

The shift data of bit devices (Y, M/L, B, F) is ON/OFF information.
The shift data of word devices (T, C, D, W) is the content of word

device.
Available Device 5] 518 S| w (Link l’ egfiSte;?oT;gzge
= T-T= 3|12 |% 1 used only for
Functlon Symboi Bit device |Wod (16-0it) = |E s Processing Unit 3 § g Exec"az'ion ‘; {R23).
device | § 123 2lgl3 Condition £ | *2: Indéx qualification cannot
XIYMLslFITIcioWZIVIK[HIPIN| 1oit [1evits]azsis [otner | 8| & | = © be performed for bit
- (R device.
pificecechERR SRR _ *3: e indicates that index
BSFR. BSFL I e — |— | — | o qualification may be used.
NENE A H ] oo
_ ol t| |1 (eeeel
DSFR. DSFL - s — ] — | ° —
n B 3 Bl
Classifl- ) .
cation | Function Symbol Symbol Function Program Example

n (shift range)
When X0 enables, this program shifts 23 points,
M10 to M32, to the left by 1 point.

—

+
Q []=)

+(N~-1)

BSFL | —{BSFL[DInH

Belore
. o Carry g TV
z M9012[* i i'@]
- et X0 At the rise (OFF->ON)
E n (shift range) | 0 of X0, MO enables 1

scan.

Ja) MO
I 44HBSFL] M10 | K23 |- When MO enables, M10
DSFL | | | OSFL [D [ n H £ 3 to M32 are shifted
Before 19 og 1 point to the left.
e LTI ®
o ‘o
n (shift range) Step No. | tstruction Device
= 0 | LD | xo
| =
[ BsFR | -—{BSFR|D]n|-+Bm I 1 | PLS | MO
) Carry flag
¢ e [ITOITI M012 4 LD | MO
‘E operation li[:ﬂﬂil 5 |BSFL| M10 | K23
£ n {shift range} - 12 | END
& o
]
(=
DSFR DSFR F Y
| | —{BsFr o= L i

Hlw  ELE
™

operabon
owm

POINT I

For BSFR and BSFL, a value to be specified at D (destina-
tion) does not have to be a multiple of 0 or 8. Any word
device number (within the specified device range) can be
specified at D.
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6.8 Logical Operation Instructions

1) The logical operation instructions perform logical operations,
such as logical product and logical sum, in units of 1 bit.

2) The logical operation instructions are available in the following 4

types.
Avallable Device P *1: W (link register) may be
== ) 212|232 2 used only for AQJ2P23
Function Symboi Bit device WOf:e(:::-ebit) g % g Processing Unit § s % 2::::::: :; (R23).
- 2|83 5 |*2: e indicates that index
X[YIMLB{F|F{clo]wiz]v{Kk]r]P|N]| 1bit [1evies] azbies [otner | 8 | & | E © qualification may be
- . | R used.
WAND. woR | S| ‘H‘{OOOO o .
wxoRr. wxNR [T H’H’{OO —510 —
NEG D HOHQ}JO 0 —|3jo| _p—_ |—
Clase- | Function Symbol Symbol Function Program Example
- When XO enables, this program performs AND
] ] operation of DO data and OFOFH and stores the
23 [ WAND | —[WANDISiDH [oD]~[s]-[ D] | resulttoDO.
s Ladder example
At the rise (OFF—>ON)
- 09 of X0, MO enables
[}
S 1 scan.
o WOR WOR SiD v -S -
23 l I [s] ’_+ Lol [s]-[o] When MO enables, AND
operation is performed.
3 Coding
Fer
3 WXOR WXOR [ s ] DH ol~+[s]-[o
go [ —l _{ l I ] l I L l Step No. | nstruction Device
w
0 LD X0
1 1 PLS | MO
29 4 [0 | ™
-
85| [wxne] | —{wnRTsTO (o]~[s]-[0o]
g2 5 |WANDHOFOF| DO
3 10 | END
= -
c
£
L
&8 [nee || {nee [ o ]—+ [o]+ 1+ =[]
g )
o
Q
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Processings of logical product, logical sum, exclusive OR, and negative exclusive
OR are as described in the following table.

MELSEC-A

e e : - Operation Example
Classification . Processing Expression Alely
0l0]|0

- if both datas A and B are 1,the resultis | v_x. 0|10
Logical product 1. Otherwise, the result is 0. Y=A-B 1{o0lo0
1111

0[0]0

3 If both datas A and B are 0, the resultis | v, o0j1]1
Logical sum 0. Otherwise, the result is 1. Y=A+B 1lof1
11141

0|0]|0

. If two datas A and B are equal, the result | v _Z.noad POt
Exclusive OR is 0. If they are different, the resultis 1. Y=A-B+A-B 1101{ 1
11110

0{0]|1

Negative If two datas A and B are equal, the result R — [0]1]0
exclusive OR is 1. |f they are different, the resultis 0. Y=(A+B)(A+B) 1]10lo0
1111
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6.9 Data Processing Instructions

1) The data processing instructions count, decode, and encode data.

Avallable Device *1: W {link register) may be

g 3 -3 o
— T Processing Unit 5|28 g used only for AQJ2P23
Function Symbol BIt device w°’:ef,1l:;°") § £ § i H § Exeouton 5 (R23).
- = S ] H]
XYMUBIF[TIcIDWZ[VIK[H[PN] toit Trevits[azsits [omer | £ | & | E © | "2 For DECO and ENCO
- instructions, bit device
SUM S 5 OHOIQI — ] O |—|— |3 cannot be used.
- Therefore, the occupying
S{ H.HOI O[0! — | — | — |nbits points of word device are

as follows:

DECO ofl i1 o!oo’!of" ' — | — | — |rms [—| 9 enbits: 1 point
NE : o T o — *2M bits:  20/16 points

(value below

Sl o‘oolo — | | — {%oits decimal to be
T .! ) raised)
ENCO O} o o0 | | — e || ® *3: eindicates that index
n o 1T 1= qualification may be used.
Classf- | Function Symbol Symbol " Function Program Example
When X0 enables, this program obtains the
quantity of DO datas set to 1.
........................................... Ladder example At the rise (OFF—~ON)
5[ [TTNTTT | | of X0, MO enables
1 scan,
when MO enables, the
total number is stored
€ o into D9003 in BIN.
3 SUM | | —{ suM [ s ]—+ ...........................................
8 o TTTTIITIT) | o= Device
Total number of 1s 0 Lo X0
is stored in BIN. 1 PLS | MO
4 LD MO
5 {SUM| D0
"8 | END
IC Concept of decode is as explained below.
w k=
& @ 2 | [Cadder example)
s At the rise (OFF—0ON)
[ I | I \\l 11 3 of X0, MO enables
3 ‘Decode 1 scan.
§ [oeco ] | < oEco [s] Eﬂ—H 4 When M0 enables,
a ) Dl I I I T[Sﬂ l I I l l ] decode is performed.
2" bits N
1
*n. Effective bit length (1 to 8) B FS5S When3i
BOto B{n—1)aredatatobe | _ _ Fr————— en 3 is
decoded, Data TO| | | lol1]1}especified for
1 20 bits T BOto 2
[ | Decode
........... DOV ION O
Encode § Decode SOODO00 DD
== 08 [OI ~ _|ojo[olofof]o[o[0}
o < result e ——————]
° |
8 | [enco] |-~{ENCO ISID[H g s When valid bit is 3, 8 bits are occupied.
u=_| B3 at the 3rd place from B0 is enabled.
o 1] ] I |
Setto 0.
*n: Effective bit length (1 to 8)
Encode result is stored into | *Encode is reverse operation to decode.
BO to B{n—1).
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6.10 Special Unit Instructions

6. BASIC AND APPLICATION INSTRUCTIONS

MELSEC-A

1) The special unit instructions perform the following operations to
the buffer memory in the special function unit.

Write: Transfers data from the word devices of the PC to the
buffer memory of special function unit.

Read: Transfers data from the buffer memory of special func-
tion unit to the word devices of the PC.

Word devices in PC

Buffer memory of
special function unit

Write

m—
) e—

Read

Number of
transfers

2) The special unit instructions handle 16-bit and 32-bit data.

16-bit data processing:

32-bit data processing:

Transfer is made in units of 16 bits.

(FROM, TO)

Transfer is made in units of 32 bits (2

words). (DFRO, DTO)

3) The special unit instructions are available in the following 4

types.
Available Device s|5 s *1: W (link register) may be
g s o
Function Symbot Bit device |Word (16-bit) § = Processing unit % g § Exacution g ?;?3‘))'“‘, for AQ2P23
gevice 2|3 Zia Conaition 2| *2: The number of steps i
2 £ : psis 11
XIYiML[BIFITICIDIWIZIVIKIHIP|N| 1oit {16bits|32bits | Other | & @ £ © only for DTO instruction.
" ) *3: e indicates that index
n1 oo qualification may be used.
n2 ! OO
, DT . |
;goa. gFRO - — O | O |—|—|M O
na| oo}
Gassi™ | Function Symbol Symbot Function Program Example
: While X0 enables, this program reads the X-axis
Word B”f:f;p’:;’:f” output speed of AD71, which is loaded in slot 0
[From | | —{From]nt]n7] D[nH devieard e fumction unit | OF extension base unit, to DO.
-] D n2
[
o
Ladder example
: IR
[a] .
) Read X0
DFRO | —(DFRo]n1]nz|D|n3|—+ E @_l_
|'-"——‘| FROM [H10| K600 {O0} K1
X : FROM instruction in units of 16 bits. l [ l I
DFRO instruction in units of 32 bits.

1B (NA) 660578
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Gassf- | Function Symbol Symbol Function Program Example
Buffer memory
Word of special .
devices in PC  function unit Coding
_ 7o ]| {70 |n1|n2|s|n3[—+ S !
.’g 1 l !T Step No. struction Device
|
g ' =g '" 0 [0 ] x
[
o [ | Sl tIIWnte? 1 |FRom| H10 | k6w | Do | K1
OTO OTO {nt|n2|S|n3
}_+ X : TOinstruction in units of 16 bits. 6 END

DTO instruction in units of 32 bits.

6-17
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POINT I

For the special unit instructions, specify n1, n2, and n3 as
described below.

(1) n1: Specify the upper 2 digits of the head address (re-
presented in hexadecimal) of the special function
unit. Therefore, there is the following difference
between decimal and hexadecimal numbers.

a) Hexadecimal (H): Specify the upper 2 digits of the
head address of special function
unit.

b) Decimal {(K): Specify a decimal value which has
been converted from the upper 2
digits of the head address of
special function unit.

--Example ---------ccoicocomeiiiiiniiiioiiicioinns

If the head address of the special function unit is
130, n1is as follows.

» H13 when specified in hexadecimal.
-When specified in decimal, calculate according
to the following expression.

Expression = 1 x 16! + 3 x 16°
=16+3
=19

Therefore, n1 is K19 when specified in decimal.

(2) n2: Specify the buffer memory address in the special
unit. (For details of the buffer memory, refer to the
User’s Manual for the special function unit.)

(3) n3: Number of transfers (Number of datas to be written,
number of datas to be read)

(a) FROM, TO: The number of transfers is 1 word
device (16 bits).

(b) DFRO, DTO: The number of transfers is 2 word
devices (32 bits).

6-18
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6.11 Other Instructions

The other instructions include WDT reset, special timing pulse, and
ASCII conversion instructions.

6.11.1 WDT reset

1) The WDT reset instruction resets the watch dog timer in the
sequence program,

2) Use the WDT reset instruction when the period of time from step
0 to END (FEND) in the sequence program exceeds the set value
(200ms) of the watch dog timer depending on conditions.

3) The period from step O to the WDT instruction and the period
from the WDT instruction to END (FEND) should not exceed
200ms, respectively.

Q wWDT ENDFEND)

I w12200ms | t22200ms |
fe !

4) The WDT instruction may be used 2 or more times during 1 scan.
In this case, note that if an error occurs, it will take time until

output is disabled.

Avallable Device 2lels
Function Symbol Bit device |Word (16-0it) ¥ 5|3 Processing unit g g H Execution g
n 22 g
unctlon Sy device g s % H ) Condition g
X{YIMIL|B|F|TiCIDIW|Z|VIK|H[PIN[ 1ot |1ebits| 32oits | otner | 2 | @ £ ©
OO = 1 T
Cassh | g "
Cation unction Symbol Symbol Function Program Example
0 woT END While X0 is on, this program resets WDT.
Ll —— L i
@ 3 ﬂ t Ladder example
[}
s | [woT ] | = wOT }—+ X0
o Resets watch +-—| WDT
2 dog timer.
6-19
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6.11.2 Special timing pulse

1)

2)

3)

4)

The special timing pulse instruction enables the timing clocks for
user (M9020, M9021).

The timing pulse enabled by the DUTY instruction is reset by:

a) executing the DUTY instruction again with n1=0 setting;
b) performing reset with the reset switch; or
c) turning off the PC power.

When n1 and n2 have been set to O,

a) n1=0: The timing pulse remains off.
b} n1>0,n2=0: The timing pulse remains on.

Convert the DUTY instruction command into pulse using PLS
instruction. If not converted into pulse, the DUTY instruction
command executes the DUTY instruction at every scan during
ON. Therefore, proper timing pulse cannot be obtained.

] 5|
Avaliable Device rocessing bt 3 é § g | *For device D, M9020 and
Function Symbol BIt device w“:eaf;m) HELR Bracubion > M9021 may only be specified.
2l g & H] ’
XYM LfB FIT C[’SIWE Vﬁ(lH PIN| 1bit [160its| a2oits | other | 2| @ g o
DUTY 2 —| 7 | | —
; Jlol—l=1—
Cassifi- | Eynction Symbol Symbol Function Pr E L
cation ogram Example
Step number When XO is enabled, this program enables
® cwe ome ome O we | MO021 5 scans and disables 3 scans. When X1
= T ! is enabled, this program disables M9021.
: Comman:d; 1) At the rise (OFF
£ : —ON) of X0, MO is
£ [ ouTY [n1]n2[D] OFF . ) T — [Cadder example] enabled 1 scan.
%‘ P Y 2) While MO is on,
° ‘ ni scan w timing pulse is set,
& n2 scan x: 3) At therise (OFF
Remains off until DUTY A —O0N) of X1, M1is
instruction is executed. enabled 1 scan.
4) While M1 is on,
timing pulse is set.

6-20
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6.11.3 ASCII conversion

1) The ASCII conversion instruction converts the specified ASCII
characters into the ASCI! code.

2) After conversion, the ASCIl code is stored into 4 points begin-
ning with the specified device.

3) ASCII conversion is enabled for the alphanumeric characters and
special symbols in the following table. The ASCIl| codes shown
below are expressed in hexadecimal.

Alphanumeric | ASCll | Alphanumeric | ASCil | Alphanumeric | ASCIl | Alphanumeric | ASCIi | Alphanumeric | ASCIi
Character Code Character Code Character Code Character Code Character Code
o] 30 A 41 K 4B U 55 [ 20
1 31 B 42 L 4C \" 56 X 2A
2 32 (o4 43 M 4D w 57 2B
3 33 D 44 N 4E X 58 - 2D
4 34 E 45 (o] 4F Y 59 / 2F
5 35 F 46 P 50 z 5A < 3C
6 36 G 47 Q 51 = 3D
7 37 H 48 R 52 > 3E
8 38 i 49 S 53
9 39 J 4A T 54
Avallabie Device 51 o | *1: W (link register) may be
= |5l £ 3 2 used only for A0J2P23
Function Symboi Bit device w°':es:se'm) g % 3 Frocessing unit % g i::‘::z:: :_;. {R23).
XYM UBIFF]CIoWZ[VIKIHIFIN] 7o [1e0its] s2oms | otner | & 2|2 S
ASC Df* seelof —|—|—|—|—in|o| T~ L |—
Gassf- 1 Function Symbol Symbol Function Program Example
When X0 is enabled, this program converts
Alphanumeric “ABCDEFGH" into ASCIl code and stored
-character into DO to D3,
Special symbol
Head Lower
or0 _’ 8 bits Ladder example
e .,
o1 o | |xo At the rise (OFF—ON)
10 of X0, MO is enabled
c _Converted o+2 1 scan.
'g z!ggeASCII o+3 MO When MO is enabled,
g 4 HASC]ABCOEFGH| DO “ABCDEFGH" is
£ [ asc | | Hasc] 4, o converted into ASCII
S T code and stored into DO
5 Aot daac, Coding to D3.
[77] specl symbol
< StioNo. | hstruction Device
0 LD X0
1 | PLS MO
4 LD MO
5 | ASC [ABCDEFGH| DO
18 | END
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6.11.4 Print instructions

1) The print instructions butput the specified 16-character data
from the output unit.

2) The output unit uses serial 10 points, beginning with the speci-
fied output number (Y number), to output the following signals.
In this case, only multiples of 8 (the lower 1 digit is O or 8) may
be specified for the starting output number.

a) Data output: 8 points beginning with the
specified output number

b) Strobe signal: 1 point
c¢) Print instruction execution flag: 1 point

3) For the output signal from the output unit, 1 character is sent
in 30ms. To send 16 characters, 480ms (=16 x 30) is required.
However, data switching and strobe signal ON/OFF during
sending are interrupt processings which stop the execution of
the sequence program per 10ms. Therefore, sequence processing
is continued during data sending with print instruction.

4) The strobe signal indicates the data read timing per 1 character.
Therefore, read the data while the strobe signal is on. The strobe
signal is a pulse of 10ms ON and 20ms OFF.

5) The print instruction flag is an interlocking signal when several
print instructions are used.

A B P
ovmana| X o W X
|

10ms | 10ms)10ms | 10ms

s

Strobe signal

Print instruction -_J’

execution flag l|=Dur|ng print instruction execution 30msx16=480ms %

Fig. 7.1 Print Data Output Timing

6-22

1B (NA) 66057-A



6. BASIC AND APPLICATION INSTRUCTIONS MELSEC-

Avallable Device B, o | *1: W (link register) may be
£ |3ls 22|35 g for AQJ2P23
word (16-bit)|  [5[3 Processing Unit S1E|B Executi g used only for
Function Symbol Bit device device HK I é c:ical:u:: 2 . (R23).
= | @ 8 . . - .
xiyIMUBIFlTICIow]Z[v]k]H[|N] 1ot [16vies] szvits| ommer | & | & z 8]z m’;?:etl’,":rdn?e'ﬁ;sbfed'
st Bl Bl o TH Bl — ] — 11 8 specified isonly O or a
PR Sk T T points multiple of 8. (Except F of
A BB o _ | -
DEIO K | — | — | — |pas , J—‘l— PRC instruction)
st| bl Eot —|— =
pRC A B R
Ao 10
D ’e OS . 4 _ — —_— points
o | Function Symbal Symbol Function Program Example
When X0 is enabled, this program outputs data
in DO to 7 from Y20 through Y2A.
Upper 8 tits Lower Bbits |Ladder examplel X0
PR_J]|—_PR [s]pD F+ e PR instrction 0b—
s+e2| _F N Head n
5 E0% o Outpat unit MO Y2A
9 Sea : . \ . . ]
8 B & v | ooging] 44— PR ] 00 | a0
= -7 P " Foog
5 S lam L) | [Serme jrorn Device
S PRC 0:81) strobe s
= instruction E;E ‘ > 0 ] L0 | X0
= Print instruction 1 PLS | MO
a SREEFEFRFILRIbRG]]  tevinfag 4 | LD | MO
[PrRc ] |- PRC [s]D F+ L~F0 to F95 can S TR R
be specified.
6 PR Do Y20
13 | END
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6.12 BCD 6-digit multiplication/division, BIN 32-bit addition/subtraction/multiplication/
division ‘

(1) There are no instruction symbols for BCD 6-digit muitiplication/
division or BIN 32-bit addition/subtraction/multiplication/
division: these operations are specified using the format SUBH
T™"""1 (where [____} is determined in accordance with each
instruction).

For details on the SUB instruction, refer to Section 6.6.

(2) Applicable version
The instructions described in (1) above can be used with A0J2
modules of the following software versions or later.
(The software version is indicated on the rating plate of the
A0J2CPU.)

Table 6.1 A0J2 Software Versions

CPU Model S/W Version
A0J2CPU 808FK
A0J2CPU-DC24 808BC, v~ indicates the software
A0J2CPUP23 ~ 808DL_ version.
A0J2CPUR23 808GL
6-24
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Tab‘le 6.2 Instruction Formats and Processing Details for Additional Instructions

Additional Instructions

Instruction Format

Processing Details

Data for Operation

Operation Resuit

BCD

6-digit
multiplication

Operation for 12 x 50

09031 D9030 09033  DS032

D<o i0foi0i172]x D>x<oi0f00s o]

Ignored

6-digit BCD (12)

Ignored

6-digit BCD (50)

02036 DY035  DY034
= [o-c o'0foio s ofoisi0.0]

12-digit BCD {600)

* D9037 is not subject to processing
and does not change.

09031  D9030

Operation for 50 <+ 12

DOG33  D9Y032

: T D003 D03 & 09037 D903
D<ooo 0’50+ XoioJooi12] > F [oi00.c]oioiois] 5 [ololoiofooinir]
.. C e 3 =
6-digit division 6digit BCD (50) | 6digitBCD (12) | = | 6edigit BCD (4)E | 6-digit BCD (2)
Ignored Ignored Becomes Becomes
o o
Operation for 12 4+ 50

BIN

32-bit addition

09031 0S030

09033 D032

o000 0f000.c]+[0 0 00f0032]

(12= CH)

32-bit signed binary 32-bit signed binary

(50 = 324)

0

D9035 09034

32-bit signed binary
{62 = 3E4)

* D036 and D9037 are not subject

32-bit subtraction

Operation for 12 -

09031 09030

50

D9033  D9032

[o:of0oo’0-0.c|]~[0:0.0/0J0 073 2]

32-bit signed binary 32-bit signed binary

(50 = 32,4}

=

to processing and do not change.

09035  D9034

32-bit signed binary
(-38 = FFFFFFDA,)

* D9036 and D9037 are not subject

32-bit
multiplication

Operation for 12 x 50

09031  DS030

08033  D9032

[o0:0:0]0'0 o.c|xfoio.000i0i3:2]

(12=Cy

32-bit signed binary 32-bit signed binary

(50 = 324)

>

to processing and do not change.

D9037 D903 DI035 D904
[oioivofoioioiofo 0ioiofoi2iss|

64-bit signed binary
(600 = 258,)

32-bit division

Operation for 50 =+ 12

D9031  D9030

D033 D9032

lojoi0io[ol0'3%e]+[o

ol

32-bit signed binary 32-bit signed binary

(50 = 32,)

(12 =Cyu)

T D9035 _DI034
o2 [oi0i0 0fo:0i0is]
2

E32—bit signed binary = 32-bit signed binary

D9037  D9036

[oioioiofoioioie]

emainder)

(4 = 4H) (2 = 2H)
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(3) Programming method
(a)On execution of the microcomputer program call (SUB H
T~""71) after the data for the operation has been stored in D9030
to D9033, the specified operation is executed and the operation
result is stored in D9034 to DS037.
(b)The programming procedure is shown Figure 6.2.

( Preramdmmg > Execution condition E ] 4 s
roceaure { xecution command converte!
P —| |— PLS |

to a pulse.
v : MO - - iy
l I
. +—i MOV | H2345 | D9030
1
Write .the data for the ”12345" stored in D9030 and
operation to D9030 to D9031 as BCD data.
D9033 +— Mov [ H1 |Ds031
! s

\ +——1 mov [H4321] D9032 [
54321 stored in D9032 and

! t | | D9033 as BCD data.

+—— mov | Hs | 09033 H—
! \ 6-digit BCD multiplication ex-

ecuted.

I —;[ MOV |—09034| ;o:—|—|— 1

! ! ! The operation result - 67059245 |
. D036 D9035 D934 | .
( End ) \‘1 —— Mov |Deo3s| D1 |—i~ (e ooe et ) - is saved
; ' in DO to D2.

l | Mov [ Doo3s] D2 |—I—<

Specify the type of op-
eration using a SUB {___
designation.

[/

Save the result of the
operation.

/

Figure 6.2 Programming Procedure
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7. TROUBLESHOOTING

7.1 Troubleshooting

This section explains troubleshooting procedures and the definitions
and corrective actions of error codes.

7.1.1 Troubleshooting flow chart

Errors will be explained below, classified by phenomena.

C Error occurrence )

*POWER’’ LED
is off

To Section 7.1.2 “Flow chart used when
POWER LED has turned off”

“RUN" LED
is off

To Section 7.1.3 “’Flow chart used when RUN
LED has turned off”

“RUN" LED
is flickering

To Section 7.1.4 “Flow chart used when RUN
LED has flickered"

1/0 unit
does not operate
properly,

To Section 7.1.5 “I/O unit troubleshooting’”

(1) Although external input equipment is off,
the PC input is on

(2) Although external input equipment is on,
the PC input is off

(3) Although the PC output is on, external
output equipment does not turn on. '

7-1
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MELSEC- A4

7.1.2 Flow chart used when “POWER’’ LED has turned off

This section explains the flow chart used when “POWER’" LED has
turned off at power-on or during operation.

C “POWER" LED off )

Is input power
voltage within specified
range?

Is AC switching
short-circuit chip set
properly?

Turn off input power,
disconnect 1/O cable,
and turn on input power
again,

Has “POWER’ LED
turned on?

Possible cause is over-
load of 5V DC.

NO

Adjust input voitage to
within specified range.

When input voltage is
100V AC, setting of
short-circuit chip dis-
ables operation. Re-
versely, if chip is not
set when voltage is
200V AC, power sup-
ply unit will be dam-
aged. Change.

Disconnect 24V DC
wiring.

Has “POWER" LED
turned on?

Possible cause is over-
load of 24V DC. Refer
to Section 4.2 of AQJ2
{CPU unit edition).

Possible cause is unit
error. Consult the near-
est service center, re-
presentative, or branch.

IB (NA) 86057-A
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7.1.3 Flow chart used when “RUN’"’ LED has turned off

This section explains the flow chart used when ““RUN" LED has
turned off during operation.

“RUN" LED has turned
off

y

Check “POWER” LED
of A0OJ2CPU unit, AQJ2-
PW extension power
supply unit.

Is “POWER” LED
on?

Is “RUN"
key switch set at
RUN?

When A6GPP| YES
is connected

To Section 7.1.2 *Flow

chart used when
POWER LED has turned
of 114

Set RUN key switch to
RUN.

J—

—

In test mode, check if
remote STOP has been
set.

Is remote STOP set?

Perform remote RUN
operation.

Connect A7PU  or
ABGPP and check error
code.

lRefer to Section 7.2
“Error Code List™.

Is error code
displayed?

Reset CPU and set to
RUN again.

NO

YES

YES

( Completed )

Correct according to
error code list. {Section
7.2)

NO

(1) Influence of exces-
sive noise

(2) Influence of line
voltage reduction or
instantaneous power
failure

{3) Influence of PCcom-

. ponent contact, etc.

Possible cause is

malfunction due the

above. Reconsider the

system.

—

Possible cause is CPU
unit error. Consult the
nearest service center,
representative, or
branch,
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7.1.4 Flow chart used when “RUN" LED flickers

This section explains the flow chart used when “RUN" LED flickers
at power-on, at the start of operation, or during operation.

( “RUN" LED flickers)

A

Check error code using A7PU or
ABGPP.
Refer to Section 7.2 “Error Code)
List™.

NO (hardware problem)

is error a sequence program
problem?

According to processing described in
Section 7.2, remedy error or change
unit.

Correct sequence program according
to error code list (Section 7.2).

After performing reset, set RUN key
switch to RUN.,

NO

YES

( Completed )
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7.1.5 1/O unit troubleshooting

I/0 unit troubleshooting will be explained below.

(1) Although external input equipment is off, the PC input is on

Although external in-
put equipment is off,
input is on.

Is input LED on? NO

y

Disconnect 1/O unit
from CPU unit and
monitor with peripheral,

Is there
any external
factor?

NO
YES
\
Remove failure factor Reset CPU unit and Change 1/0 cable and
and restart. monitor with peripheral mOpitor with peripheral
again. again,

If forcedly set in test
mode, input turns off.
However, if output is
accidentally provided
to input in program,
input remains on after NO

i ?
reset, Therefore, also Is input on?
check the program. v

YES 1/O cable is defective.
> Change 1/O cable.
L

Possible cause is CPU
unit error. Consult the
nearest service center,
representative, or
branch.

NO

Is input on?

y

Possibly, reset has not
been performed after
forced set in test mode.

Possible cause is CPU
unit error. Consult the
nearest service center,
representative, or
branch.

POINT I

The external factor indicates external equipment failure,
external power fault, wrong wiring, noise, etc.
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(2) Although external input equipment is on, the PC input is off

'Although external in-
put equipment is on,
input is off.

|
extels'nal
input voltage within
input specification
range?

Referring to Section
3.2 of AQJ2CPU User’s
Manual (1/O unit edi-
tion), check 5V DC in
1/O unit.

Is 5V DC in unit
proper?

\

Check external input
equipment.
NO
YES
External input equip-
ment fault
7-6

Set input voltage to
specified range.

\

Check “POWER’ LED
of AQJ2CPU or A0J2-
PW.

s “POWER" LED
on?

Change 1/O cable and/
or extension cable.

NO
Is 5V DC proper?

1/0O cable and/or exten-
sion cable.

Referring to ADJ2 (1/0
unit edition) User's
Manual and A0J2 (CPU.
edition) User's Manual,

check CPUSV/EX5V
select switch in 1/O
unit.

To Section 7.1.2 "“Flow
chart used when
POWER LED has turned
off"

Possible cause is input
unit error. if there is
vacant input terminal
of input unit, connect
external input equip-
ment wiring, change
input number or change
unit.
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(3) Although the PC output is on, external output equipment does
not turnon

External output
equipment does
not turn on

Is output LED on?

Is output unit
provided with
fuse?

Is fuse-blow LED
on?

Turn power off
and change fuse,

NO

Is power
for external load
within specified
range?

\J

Referring to Sec-
tion 3.2 of User’s
Manual {1/0
edition), check
5V DC voltage in
1/0 unit.

Is 5V DC proper?

Is5V DC
select switch in 1/O
unit properly

YES

Check 1/O unit
specifications
and remedy.

set?
YES

Is there any
external factor?

Turn power off

and reconsider
external load,
etc.

NO

NO

y

\J

Change 1/O cable.

Set properly.

7-7

A

Possible cause is
CPU unit error.
Consult the near-
est service cen-
ter, representa-
tive, or branch.

Has 5V DC been
restored?

1/O cable fault.
Change cable,

NO

'

Possible cause is
CPU unit’s built-
in power or ex-
tension  power
supply unit fault.
Refer to flow
chart in Section
7.1.2.
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7. TROUBLESHOOTING

7.2 Error Code List

If error has occurred at the start or during PC RUN, the self-diagnostic
function displays the error or stores the error code (including the
step number) into the special register. Table 7.1 shows the error
codes, causes, and corrective actions. Take a proper action to remove

the execution of
END instruction)

(1) Scan time of user program
has become excessive.

(2) Scan time. has lengthened
due to instantaneous power
failure which occurred dur-
ing scan. '

the cause.
Contgnt of Special cPU
Error Message Register D008 Status Error and Cause Corrective Action
(BIN value)
INSTRCT. 10 Stop | !nstruction code, which cannot | (1) Read the error step by use
CODE ERR” be decoded by CPU, is included of peripheral equipment and
(Checked at in the program. correct the program at that
the execution (1) ROM including invalid in- step.
of instruction) struction code, has been [ (2) In the case of ROM, rewrite
loaded. the contents of the ROM or
(2) Memory contents have been change the ROM.
corrected.
“MISSING 12 Stop | (1) There is no END (FEND) | (1) Write END at the end of
END INS.” instruction in the program. the program/subprogram.
(Checked at
STOP - RUN)
“CAN'T 13 Stop | (1) There is no jump destina- | (1) Read the error step by use
EXECUTE (P)” tion or plural destinations of peripheral equipment and
(Checked at specified by the instruction. correct the program at that
the execution (2) Although  there is no step. {Make correction such
of instruction) CALL] instruction, the as the insertion of jump des-
instruction exists in tination or the changing of
the program and has been jump destinations to one.)
executed.
(3) CJ instruction has been exe-
cuted with its jump destina-
tion located below END in-
struction.
(4) CALL instructions nested.
‘WDT ERROR” 22 Stop | Scan time exceeds watch dog |(1) Check and reduce the user
{Checked at error monitor time, program scan time (to within

200ms) using CJ instruction,
etc.

Table 7.1 Error Code List (Continue)
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7. TROUBLESHOOTING /MELSEC‘-A

Content of Special

Error Message Register D9008 S(t::t':xjs Error and Cause Corrective Action
(BIN value)
“END NOT 24 Stop | (1) When the END instruction | (1) Perform reset and run.
EXECUTE"” is executed, another instruc- If the same error is display-
{Checked at tion code has been read due ed again, it is the CPU hard-
the execution of to noise, etc. ware error. Therefore, con-
END instruction) (2) The END instruction has sult nearby service center,
changed ,to another instruc- representative, or branch,
tion code for some reason.
“FUSE BREAK 32 Run | There is an output unit of which | (1) Check the fuse blow indica-
OFF" {Stop) | fuse has blown, tor LED of output unit and
{Checked change the fuse of unit of
continuously) which LED is on.
CONTROL- 40 Stop | The FROM and TO instructions | (1) Since this is the special
BUS ERR.” cannot be executed. function unit, CPU unit or
(Checked at (1) Error of control bus with base unit hardware error.
the execution of special function unit. Therefore, change the unit
FROM and TO and check the defective
instructions) unit. For the defective unit,
consult nearby service cen-
ter, representative, or
branch.
“SP. UNIT 41 Stop | When the FROM or TO instruc- | Since this is the accessed special
DOWN" tion is executed, access has been | function unit error, consult near-
{Checked at made to the special function | by service center, representative,
the execution of unit but the answer is not given. | or branch.
FROMand TO (1) The accessed special func-
instructions) tion unit is defective.
“SP. UNIT 46 Stop | (1) Access {(execution of FROM | (1) Read the error step by use
ERROR"’ to TO instruction) has been of peripheral equipment,
(Checked at made to a location where and check and correct the
the execution of there is no special function content of FROM or TO in-
FROM and TO unit. struction at that step by use
instructions) of peripheral equipment,
“OPERATION 50 Run | (1) The result of BCD conver- |(1) Read the error step by use
ERROR” sion has exceeded the speci- of peripheral equipment,
{Checked at fied range (9999 or 9999- and check and correct the
the execution of | 9999), program at that step.
instruction) {2) Setting has been performed (Check device setting range,
exceeding the specified de- BCD conversion value, etc.)
vice range and operation
cannot be performed.
“BATTERY 70 Run | (1) The battery voltage has | (1) Change the battery.
ERROR"” reduced to less than the spe- | (2) When RAM or power failure
cified value. compensation is used, con-
{2) The battery lead is discon- nect the battery.
nected.

Table 7.1 Error Code List
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APPENDIX

1. OPERATION PROCESSING TIME

1) Operation processing time of the A0J2 instructions will be
indicated on the following pages.

2) Operation processing time of the basic and application instruc-
tions has been measured when both the source (S) and destina-
tion (D) are word devices.

3) Operation processing time differ slightly in the following cases.
Use the values on the following pages as guide of the operation
processing time.

a) Source and destination datas used for operation
b) Source and destination devices used for operation

4) When the index qualification is performed, the valueé on the
following pages will be different.

APP-1
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1.1 Sequence Instructions

Table 1.1 Sequence Instruction Processing Time

N e . Processing . . . Processing
Instruction Condition (Device) Time Instruction Condition (Device) Time
When not executed 5.6

. Y
X, Y 5.6 When executed 56
M, L When not executed 12
B When executed 132
M,L,B,F,T,C 44 When not executed 12
RST F
When executed 1676
44 When not executed 12
T,C
ORB 44 When executed 220
Y 56 D,W When not executed 12
M LB 4.4 v,2 When executed 150
When not executed 139 37
F
When executed 152 1843
Instruction execution time 44 When not executed 155
] :: | M, L
2 When not executed 6.6 When executed 148
T | 2| g | Aftertimeout 30 MCR 239
= §
=3
S| 2 K 75 When not executed 154
s When
HE R =
a D 85 M, L g ON 157
g
Instruction execution time 44 § OFF 157
% When not executed 5.5 SFT When not executed 12
] M, L
® When not count 24 SFTP When executed 145
[
E| E
k= After count-out 26 44
&
2 § K 67 a4
8 When count
£ o| 78 Iy
When not executed 5.6
Y
When executed 5.6
Special M When not executed 12
B When executed 132
SET
When not executed 12
F
When executed 148
When not executed 44
M, L
When executed 44
(Unit: us)

APP-2
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POINT l

(1) “When not executed”’ in the above table indicates that
the input condition is off.

F:L:Lt conditiom l
/|

(2) “When not counted’’ of OUT C instruction indicates that
the input condition remains on and the counter does not
count.

(3) “OFF” of PLS and PLF instructions indicates that the
input condition remains on 1 scan after it has turned on
(off for PLF), and the pulse is not generated.

APP-3
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1.2 Basic and Application Instructions

(1) Table 1.2 shows processing time for the execution of the basic
and application instructions.

(2) When the basic and application instructions are not executed,
processing time is obtained by the following expression.

Processing time at no execution
= 4.4 x (number of instruction steps) uS

(Unit: ps)
Classification Instruction Procesing | Crassification Instruction Processing
| o= [s1]s2]| 344 | + [s]ol]| 24
| AND= [s1[s2]| 335 [ - [ s]o]| 2m
| or= [s1]s2]| s BIN arithmetic | x [s1]s2|[D]|| 424
‘operation
| Lo<> [s1[s2]| a3 nstruction |\ [ [s1[s2[D || esa
| AND<> [ s1 [s2]| a3 [ ine [ o ]| 1
| OoR<> [s1]s2]| 32 | pec | o ]|
L LD> l S1 I 82] 339 BCD arithmetic L OB+ | S | D I 344
operation
[ AND> [s1[s2|| a3 nstruction | " pg— | 5 | D || 344
S | or> [s1]s2]| a2 | Bco [ s ] o || 20
instr‘::ction —
| Lo<= [s1]s2]| 300 scowpin | L_0BCO | S [ D | |s09t01889
conversion
[ AND<= [s1[s2 ]| 334 mstuction | [T BIN [ s [ b ]| a1
| OR<= [s1][s2]| 334 | 0BIN | s | D ||409t01119
| Lb< |s1]s2]|| 33 N | Mov [ s T oD || 24
[ano< [sifsz]| se | " |[CFmov s [oln]|7|mme
| OrR< |[s1]s2]|| 32
| Lo>= [s1[s2]| a3
| AND>= | 51 [s2]| 32
| ORrR>= [ s1][s2]| 33

Table 1.2 Basic and Application Instruction Processing Time {Continue)
APP-4 —
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(Unit: us)
Classification Instruction Prt.):i:seing Classification Instruction Pro.'c-:ie:;fng
| cu Pxx || 108 [ sum [ s || 38
. [ | FEND | 1789 Data processing [ DECO | S | D | n J ;;: g;i
CALL PXX ENCO |S|D|n]|n2]|ns8
Prc_>gram branch l J % [ I I lJ 784 | 2684
nstraetion | [T RET 11 100 [FROM [n1[n2] D [n3] |s3010 1130
| sus n | zvxhezz?;tne%t Special [ oFRO [n1[n2] D [n3] |530t01130
function unit
[ CcOoM 11 219 instruction | ' 1o [n1]n2] S |n3] |530t01130
["wAND [ s [ O || 274 [ o10 [n1]n2] s |n3] |s30t01130
[worR [ s [0 ]| | woT | e
operstion | __WXOR | & [ 0 || s [OuTY [n1[n2] O || 309
instruction
| WXNR J S | D l 274 Others rASC [ chla\rsag{tlars | D I 549
[ NG [ O || 17 [ PR [ s | D || o280
[ BsFR [ 0 [ n || %%l ee [PrRc | s | o || 254
|||
instruction n=5 | n=15
| BSFL [ D | n ]| 360 a2
[osFL [ © [ n ] |30 e

Table 1.2 Basic and Application Instruction Processing Time

APP-5
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IMPORTANTI

Design the configuration of a system to provide an external protective or safety inter locking
circuit for the PCs.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy
yourself as to its suitability for your specific application.
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