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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. INTRODUCTION 

1.1 Features 

This manual gives information on the performances, functions, 
instructions, etc. required for programming with the A81CPU PID 
control module. 
The A81CPU is used for PID control applied to process control of 
flow rate, air flow, temperature, etc.. 
The PID control function are defined by the A81CPU parameters. 

The main features of the A81CPU are as follows: 

Optimum system can be configured. 

The A81CPU is a building block type CPU module. Hence, an 
appropriate system can be configured by loading the required 
I/O and special function modules on the base unit in accord- 
ance with the control specifications. 

32 programs 

Up to 32 programs can be written in 32 program areas, each 
consisting of 250 steps. 

PID control of 64 loops 

Max. 64 loops can be PID-controlled as the PID control 
parameter area is resewed for 64 loops. PID control data is 
defined by parameters. 

A variety of arithmetic operations 

The A81CPU may be used as an arithmetic module because it 
has many arithmetic operation instructions, such as four 
operations, logarithm, square root and trigonometric function. 

Debugging by step run 

Any program can be executed per instruction using the 
command from the GPP. 

Operation monitoring by the GPP 

Devices PX, PY, PM (SP. PM), PT, PD (SP. PD), A can be 
monitored by the GPP. 

Control status monitoring by the AD57(S1) 

PID control status can be monitored on a CRT or a plasma 
display by using the AD57E.I) CRT controller module. 

Clock function 

Clock operation can be performed by the internal clock 
element in accordance with the specified clock data (year, 
month, day, hour, minute, second, day of the week). 
Clock data can be read to the special registers. 

Use with the ACPU 

The A81CPU may be used with the ACPU and the buffer 
memory and 110 of either CPU can be accessed by the other. 
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1.2 PID Control System 

(1) PID control system 

I D ~ t a  register sv - 
forslorlng -----r 

Co""olled 

Dafareglrler p" 
opera'ion 

module sysiem 

for storing - i V" - 

Fig. 1.1 PID Control System 

SV. PV and MV in Fig. 1.1 indicate the following values: - SV: Set value 
PV: Process value 
MV: Manipulated value 

(2) PID control procedure 

PV received A sensor signal is received by the user program 
through the AID converter module, converted into 
a % between -2.5 and 102.5, and stored in the PV 
data register. 

PID operation ,,,,,,,, I I I exeyted I PID operation is executed using the SV, PV stored 
in the SV, PV data registers. 

MV (-2.5 to 102.5%) obtained by the PID opera- 
tion is converted into a value between -50 and 
2050 by the user program. This value is con- 
verted into an analog value and output to the 
controlled system. 

Fig. 1.2 PID Control Procedure 
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1.3 PID Operation 

Allows two types of PID control; velocity type and process value 
derivative (incomplete derivative). 

1.3.1 Operation method 

(1) Velocity type operation 

Calculates a manipulated value (MV) variation. 
The actual MV is an accumulating total of MV variations 
calculated during sampling times. 

(2) Process value derivative type operation 

Performs calculations using a process value (PV) in  the 
derivative term. 
As the derivative term does not include an error, output is not 
changed suddenly by the derivative control action if the error 

a 
varies due to the set value change. 

1.3.2 Forward and reverse actions 

(1) A forward or a reverse action is available for PID control. 

(a) The reverse action decreases the PV to the SV when the 
MV increases. 

(b) The forward action increases the PV to  the SV when the 
MV decreases. 

(2) Fig. 1.3 illustrates the forward and reverse acting processes by 
using the MV, PV and SV. 

8 Mvl t Forward action 
Reverse 
action I 

- PV 

Fig. 1.3 Forward and Reverse Actions by MV, PV, SV 
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(3) Fig. 1.4 illustrates process control examples by the forward 

and reverse actions. 

Temperature 
A 

Temperature 
A 

Time Time 

I Forward action (Cooling) Reverse action (Heating) 

Fig. 1.4 Process Control Examples by Forward and Reverse Actions 

1.3.3 Proportional control action (P control action) 

(1) Provides a MV proportional to  an error (difference between the 
set value(SV) and process value(PV)). 

(2) The relation between the error (E) and MV is expressed as 
follows: 

KP indicates a proportional constant which is referred to as 
proportional gain. 

(3) Fig. 1.5 illustrates a proportional control action where the error 
is constant. 

------+ Time 

Fig. 1.5 Proportional Control Action Where Error Is Constant 

(4) The MV varies between -2.50 and 102.50%. 
The MV changes in proportion to KP for a given error. 

(5) Disturbances in  the system lead to offset errors. 



1.3.4 Integral control action (I control action) 

(1) Provides a steady change in MV for a given error, with the 
objective of eliminating the error. 

(2) Integral time T, indicates a period of time between an error 
occurring and the integral control action MV becoming equal 
to the proportional control action MV. 
The smaller TI is, the greater the integral control action works. 

(3) Fig. 1.6 shows an integral control action where the error is 
constant. 

*------------ P + I control action MV 

+ - . - - - - - - - - I control action MV 

s KP . E* -----.--.. & P control action MV 

t 
-Time 

Fig. 1.6 Integral Control Action Where Error Is Constant 

(4) The integral control action should be used with the proportion- 
al control action (as a PI control action) or with the proportion- 
al and derivative control actions (as a PID control action) and 
cannot be used independently. 
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1.3.5 Derivative control action (D control action) 

(1) Stabilizes the system in response to rapid changes by - 
adjusting the proportional bandwidth. 

(2) Derivative time TD indicates a period of time between an error 
occurring and the derivative control action MV becoming 
equal to the proportional control action MV. 
The smaller TO is, the greater the derivative control action 
works. 

(3) Fig. 1.7 shows a derivative control action where the error is 
constant. 

I I - Time 

-Time 

Fig. 1.7 Derivative Control Action Where Error Is Constant 

(4) The derivative control action should be used with the prop- 
ortional control action (as a PD control action) or with the 
proportional and integral control actions (as a PID control 
action) and cannot be used independently. 

I 
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1.3.6 PID control action 

(1) Exercises control using the MV obtained by the P, I and D 
control actions. 

a 
(2) Fig. 1.8 shows a PID control action where the error is constant. 

PID control action 

'A*-- , I control action 
-\---- ---- --- --r_ - P control action 

. D control action 

Fig. 1.8 PID Control Action Where Enor Is Constant 
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2. A81CPU MODULE 

This section gives performances, functions and handling proce- 
dures of the A81CPU. 

2.1 Performances 

Control method I Repeated operation (Using stored program system) 

I10 control method I Direct mode 

Item Performance 

Sampling time Is) 

Number of instructions I 65 I 

0.01 to 99.99 

Allowable instantaneous power failure period fms) 

rogram 
capacity 

20 

PID 
mtrol data 

Program loop monitoring Is) 

Device 

5 

Capacity (steps) 250 per program 
8000 for all programs 

PID operation expression 

Proportional constant (K4 

Integral time IT,) Is) 

Derivative time (To) Is) 

lnout filter coefficient i a 1 I 0.00 to 1.00 I 

Process value derivative type (incomplete derivative) 

0.01 to 100.00 

1 to 32767 

0.00 to 300.00 

Set value ISVI sening range 1%) 

Number of I10 ~ o i n t s  IPWPYI I I + 0 = 512 iPWPY100 to PXIPY2FFl I 

Number of programs 

0.00 to 100.00 

32 (No. 1 to 32) 

Process value IPV) sening range 1%) 

Number of input points IPX) 
from PC CPU 

Number of output points LPY) 
to PC CPU 

0.00 to 100.00 

64 IPXO to PX3F) 

64 iPY40 to PY7FI 

Number of internal relays (PM) (points) 1024 IPMO to PM10231 

Number of data registers IPD) (points) 

I 

1024 (PDQ to PD10231 

I Accumulator (A) 
Specifications 

I Number of ooints I 3 

1 bit (A01 

16 bits I A l )  

Number of pointers (P) (points) 

Number of s~ecial  relavs ISP. PMI l~o in ts )  

lber of 110 points occupied with respect 
to PC CPU I 128 I 

Floating data lA2) 

64 per program 

512 lPM9000 to PM9511) - 

- - -  
I I 

Table 2.1 Performance List 

hurnDcr of spccla reg stcrs SP PDI poonlsl 512 PD9000 lo PD95111 
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2.2 Function List 

Function 

Remote RUNISTOP 

Program RUNISTOP 

PAUSE 

STEP-RUN 

LATCH 

CLOCK 

Descrintion I 
Allows remote RUNISTOP from external device (e.g. 
GPP, computer) with the RUN keyswitch in RUN 
position. 

Allows program RUNISTOP from external device 
(e.g. GPP, computer, PC CPU) with the A81CPU in 1 
RUN mode. I 
Stops user program operations with the output IY) 
status retained. 

Executes the specified user program per instruction. 
Ste~-run mav be executed in either of the two wavs: I 

& specif;ing the loop count. 
Per instruction. 

Retains device data if the A81CPU is switched off or 
reset or instantaneous power failure occurs 20ms or 
longer. 
Internal relays (PMO to PM1023), timer (PTO to 
PT127) coilslpresent values and data registers (PDO 
to PD1023) can be latched. 

Executes clock operation in the A81CPU. 
Clock data includes the year, month, day, hour, 
minute. second. and dav of the week. 
Clock data can be read tospecial registers PD9095 to 
PD9098. I 
Table 2.2 Function List 
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2.3 Operation Processings 

The A81CPU processings are shown in Fig. 2.1. 

- - - - - - - - -Only performed at  power-on or reset. 

Program 1 running? 

YES IRUNI 

reached? 

Program execution 

t 
End processing 1 J 

reached? 

Program execution i I 
End processing 1 I I 

I 
End processing 1 I i  

- Program 2 processing 

- 4 Program 32 processing 

, Pellormed when programs 1 to 32 are not 
executed. 

Fig. 2.1 Operation Processings 
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2.3.1 Repeated operation processing 

(1) Repeated operation processing 

Indicates that a sequence of operations are repeated. 
The A81CPU repeats the processings of programs 1 to 32 as 
shown in Fig. 2.1. 

(2) Stored program system 

Sequentially reads and operates the required program stored 
in the corresponding user program area. 
User programs are written by the GPP and stored to the user 
program areas. 
The A81CPU reads the required program sequentially from the 
corresponding user program area and performs the repeated 
operation processing from step 0 to the instruction. a 

(3) User program execution 

(a) A user program is executed from step 0 to the 
instruction if both of the following conditions are enabled: 

1) Operation in RUN mode. 

2) Preset sampling time (0.01s minimum) reached. 

I 
, 

I 
I 

I 
Step b to END Step '0 to END Step'O to END Step1O to END 

u . u u 

Fig. 2.2 Program Execution 
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(4) Several program executions 

(a) Programs are executed in order of reaching the sampling 
time during processing of programs 1 to 32. 

(b) The order of processing programs 1 to 32 remains 
unchanged as shown below if several programs reach 
their sampling times at the same time. 

32 + ( p r o g r a m  1 H Program 2 1 - - - d ~ r o g r a m  n- l  I 
Program number being currently executed 

(c) A program may not be executed at the specified sampling 
time or the sampling time may be ignored depending on 
the sampling time and program processing time. 
The example in Fig. 2.3 assumes that the sampling times 
and program processing times are as follows: 

Program 20 execution 

Program number 

'1: Any start request indicates a program execution start signal and is switched on when the sampling time is 
reached. 

'2: Ignored if the start request is switched on. 
'3: The order of processing depends on the current program being executed when the sampling time is reached. 

-- ~ ~ 

Fig. 2.3 Several Program Executions 

Processing Time Sampling Time 

1 l ooms zooms 



2. A81CPU MODULE /MELSEC-A 
2.3.2 Initial processings 

Before processing program 1, the A81CPU performs the following 
internal processings when the A81CPU is powered up or reset. 

(1) Output module initialization 

Resets the output module to switch all outputs off. 

12) Device clear 

Clears the following devices (switched off or reset to zero). 

(a) Special relays (PM9000 to PM9511) 
(b) Special registers (PD9000 to PD9511) 
(c) Accumulators (AO, Al, A2) 

(3) 110 address assignment 

Allocates I10 addresses to the I10 and special function 
modules loaded on the base unit. 
For more information, see Section 3.3. 

(4) 110 module data entry 

Enters the types of the 110 and special function modules 
loaded on the base unit. 

(5) Self-diagnosis 

The A81CPU conducts self-checks when it is powered up or 
reset. 
For further details, see the A81CPU User's Manual. 
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2.3.3 End processings - 

(1) There are the following types of end processings. (See Fig. 2.1) 

(a) End processing 1 ....... Performed after a user program is 
executed. Terminates the current 
program processing and starts the 
the next program processing. 

(b) End processing 2 ...... Performed when any user program 
is not executed. 

(2) End processings 1 and 2 are performed as shown in Table 2.3. 

0: indicates that the corres~ondina ~rocessina 

End Processing 

Self-diagnosis I 
Checks for fuse blown, battery power reduction, etc. For further 
details, see Section 4.10. 

lata communication processing with computer link module 1 
Communicates with the computer link module (AJ71C24-S3. 
AD51E-S3) when data transfer is requested by the computer link 
module. 

Communication with GPPI 

Communicates with the GPP when data transfer is requested by the 
GPP. 

Operation mode check / 
Checks the following mode switching factors and switches mode. . RUN keyswitch setting - Operation mode switching request from the GPP 

Remote RUNISTOP request from the computer, AD51E-S3 

Scan time timing I 
Times the scan time of the program executed. 

Loop monitoring timer reset 

Resets the loop monitoring timer. 

Table 2.3 End Processings 1 and 2 

processed 

End 
'recessing 
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3. DEVICES 

3.1 Device List 

Device Application 
Range 

Data Access 
Remarks Refer To: 

For com- Input 
PXOO to 3F 
(64 points) 

Write 

Write 

(1) Accounted for as output (Y,.+otXO 
to (.+a F) by the PC CPU. 

Section 3.2.1 
(1) Accounted for as input (Xcn+4,*0 

to i.+n F) by the PC CPU. 

iunication 
with PC 

CPU t- Output PY40 to 7F 
(64 points) 

PX/PYlOO Input 
Iedicated 

A81CPU 
Output t = 512 points: 

PMO to 1023 
(1024 points) Internal relay Readlwrite I inaccessible l(l) With latch function. I Section 3.: 

(1) Special relays are accounted for 
as a buffer memory by the PC Section 3,E ml@@l CPU and used in batches of 16 

insiructionl points. 

PM9000 to 
951 1 

(512 points) 
Special relay 

Data register PDO to 1023 
11024 oointsl Readlwrite 1 lnaccessible 1 (1) Data is stored in  floating format. 

121 With latch function. 

PD9000 to 
951 1 

I512 points) 

Readhvrite (1) Special registers have 16 bit 
locations. 

(2) Accounted for as a buffer mem- Section 3.E 
instruction) 

oly by the PC CPU. 

Special register 

lOmS timer 

imer 

100ms time 

Accumulator 

PTO to 31 
(32 points) 

PT32 to 127 
(96 points) 

A0 I1 oointl 

(1) Up-timing retentive timer. Readlwrite Inaccessible 
(2) With latch function. 

Section 3.5 

I I I 

(1) For 1 bit data. 

A1 (1 point) 

A2 I1 oointl 

Readlwrite lnac$essible (1) For 16 bit data I Section 3.E 

(11 For floatino data. 

(1) I X  = program number (01 to 
32). 

(2) 64 points may be used in one Section 3.7 

program. 

Pointer 
(2048 points) 

16 bits 
Decimal 
constant 

32 bits 

Hexadecimal 
constant 0 to FFFF 

I I I 

Table 3.1 Device List 

*: n indicates the two most significant digits of the A81CPU head 
I10 address in the PC CPU system. 

The A81CPU devices are headed by "P" so that they may be differentiated from 
the PC CPU devices. 
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3.2 lnputslOutputs (PXIPY) 

The A81CPU has the following inputs/outputs: 

1) For communication with the PC CPU 

2) For use with the A81CPU only 

3.2.1 inputsloutputs for communication with the PC CPU 

(1) Used to transfer data between the PC CPU and A81CPU. 

1) Input (PX) receives signals from the PC CPU. 

2) Output (PY) transmits data to the PC CPU. 

(2) 64 inputs and 64 outputs are configured as shown in Fig. 3.1. 

PC CPU ABlCPU 
1) 8 :  n indicates the two 

most significant digits 
I Y(n+OlO of the A81CPU head I10 

Output address. (See Section 
3.2.3.1 

21 The A8lCPU 110 addresses 
are between PXO and 3F 
(inputs), PY40 and 7F (out- 

64 points ' 

Output 

Fig. 3.1 110 (PXIPY)  Configuration 

(3) Some I10 addresses for communication with the PC CPU are 
pre-defined and others may be defined as appropriate. (See 
Table 3.2.) 
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110 Number I Description 

PX3E. PX3F 1 Reserved 

PXOO 
to 

PXl F 

PX20 

PX21 
to 

PX3D 

Program RUN request acceptance complete* 

to 
PY5F 

(1) Corresponding PY is switched on when an A81CPU program is ready to start. 
(2) For a correspondence between PY40 to 5F and programs, see Table 3.3. 

- 

Program RUNISTOP request* 

(1) Gives an A81CPU RUNISTOP request from the PC CPU. . ON ......... RUN request . OFF ......... STOP request 
(2) Any program given a STOP request by the PC CPU remains stopped until a RUN request is 

given by the PC CPU. 
(3) For a correspondence between PXOO to I F  and programs, see Table 3.3. 

PC ready 

(1) Switched on when the PC CPU switches on Y(n+2)0 to gam access to theA81CPU's PXIPY. 
(Address Y(n+2)0 in the PC CPU system corresponds to address PX20 in the A81CPU 
system.) 

ON ......... The A81CPU's PXOO to IF, 21 to 3D and PY40 to 7F are refreshed per 10ms. 
.OFF ......... PXOO to IF, 21 to 3D data is all switched off and is not refreshed. 

(1) Defined as appropriate by the user. 
(21 Used for communication with the PC CPU when PX20 is on. 

I A81CPU hardware fault I 
PY60 

Table 3.2 110 for Communication with the PC CPU 

(1) Switched on to indicate an A8lCPU hardware fault. Consult Mitsubishi representative. 
(2) Wheri PY60 is switched on, the output status depends on the output reset switch setting. . Output reset switch OFF ......... Outputs retained. 

-Output reset switch ON ---.All outputs reset. 

PY61 
to 

PY7F 

*: For more information on program runlstop requests, see the 
A81CPU User's Manual. 

(1) Defined as appropriate by the user. 
(2) Used for communication with the PC CPU when PX20 is on 

IMPORTANT I 
PXBE, 3F are resewed for the A81CPU system and must 
not be switched onloff by the user from any program, 
computer, peripheral, etc. 
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RUNISTOP Request RUNISTOP Request Acceptance Complete 

Program No. 110 address in 110 address in I10 address in I10 address in 
PC CPU system ASlCPU system PC CPU system A81CPU system 

1 Y(n+O)O PXOO X(n+4)0 PY40 

11 I Y(n+O)A I PXOA I X(n+4)A / PY4A 

14 I Y(n+O)D I PXOD I X(n+4)D I PY4D 

15 / Y(n+O)E 1 PXOE I X(n+4)E I PY4E 

Table 3.3 Program RUNISTOP Requests, Request Acceptance Complete 110 Addresses 
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3.2.2 lnputsloutputs for use with the A81CPU only 

Only used in the A81CPU programs and cannot be accessed by the 
PC CPU. 

(1) Input is referred to as PX and output as PY, and their head 
addresses are fixed to PWPY100. 

(2) PWPY ranges are 100 to 2FF. 
3.3 110 Addresses 

I10 addresses indicate I10 module addresses for use in programs 
and are represented in hexadecimal. 
I10 addresses may be determined by the A81CPU or PC system I10 
assignment. 

3.3.1 A81CPU independent system 110 addresses 

(1) The A81CPU can only control eight slots of the A78B. 

(2) 110 addresses are determined by the number of points 
occupied by the 110 andlor special function modules loaded on 
the A78B. 

(3) Slot 0 always begins with PXIPY100 and the I10 address range 
is between 100 and 2FF. 

(4) Assign 16 points to an vacant slot. 

PX PX PX PXIPY PXIPY PY PY 

(Loading status) 
0 1 2 3 4 5 6 7 -Slot number 

Fig. 3.2 ABlCPU 110 Address Assignment Example 

0 

Power 
SUPP~Y 
module 

A81CPU AX10 

(16 points) 

AX41 

(32 points) 

AX41 

(32 points) 

A68ND 

(32 points) 

A62D/A 

132 points) 

AY41 

132 points) 

Vacant 
Slot 

(16 points) 

AY22 

(16 points) 
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3.3.2 PC CPU system 110 addresses a The following should be noted when the A81CPU is used in  the PC 

CPU system. 

(1) Building block type PC CPU system 

(a) The A78B is used as an extension base of the PC CPU. 

(b) Connect the A788 to the last extension stage with respect 
to  order of extension stage setting numbers (as opposed 
to order of extension cable connection). 

(c) The A81CPU is accounted for as 128 110 points in  the PC 
CPU system. 

(d) Set the A81CPU in PC CPU parameters as described below 
when making I10 assignment using the GPP: 

1) First half slot ........ 64-point special function module 
2) Second half slot .... 64-point I10 module 

(el Any module loaded on the A78B is dedicated to the 
A81CPU and must be assigned in accordance with the 
A81CPU independent system I10 assignment. 

(All modules = 16 points) 
0 1 2 3 4 5 6 7 -Slot number 

Extension stage 
number sening 

Q 

Power 
supply 
module 

Extenston L h  1 16 17 -Slot number 

rt 
Power 
supplyACPU 
module 

80 
to 
8F 

, 
A78B 

Fig. 3.3 110 Address Assignment Example - A780 Set to the Last Extension Stage Number 

00 
to 
OF 

90 
to 
9F 

10 
to 
I F  

A 
to 
AF 

20 
to 
2F 

80 
to 
8F 

30 
to 
3F 

DO 
to 
DF 

CO 
to 
CF 

EO 
to 
EF 

40 
to 
4F 

FO 
to 
FF 

60 
to 
6F 

50 
to 
5F 

70 
to 
7F 
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(f) Notes on setting the A786 extension stage number to other 

than the last stage 

1) When the A786 extension stage number is set to other 
than the last stage, assign the A786 110 addresses 
independently of the modules loaded, on the assump- 
tion that two slots are occupied by a 128-point module 
and the other slots are vacant. 

2) The A786 110 addresses are allocated as follows in the 
PC CPU system: 

A786 
1 n + l  n + 2  n + 3  n + 4  n + 5  n + 6  n + 7  n+8-SlotnumberinPCCPUsystem(n=finalslo~ 

-7number of the preceding stage) 

I 

Fig. 3.4 A780 110 Addresses in PC CPU System 

Extension stage 
number settlng 

lAll modules = 16 points) 
0 1 2 

Power 

module 

3 4 5 6 7 -Slot number 

to to to to to 
3F 4F 

20 21 22 23 -Slot number 

I 8 9 (10) 111) 1121 (131 1141 (15) -Slot number 

fl 

---T,T---T---T--T--7 
100 110 120 1 130 1 170 1 1?0 I 

Y80 XCO to I to to to to to 
1LF I 1LF I 1LF 12F 1 15F 1 15F , I I I 

8F I FF IVacant) ' (Vacant1 Ivacantl (Vacant) Ivacant) [vacant) - - 1 . - 1 - - 1 - - L - - 1 - - J  

I 

Fig. 3.5 110 Address Assignment Example - A780 Set to Other Than the Last Extension Stage Number 

Power 
Supply 
module 

3-7 
IB INN 66168A 

160 
to 
16F 

170 
to 
17F 

180 
to 
18F 

190 
to 
19F 

1AO 
to 

IAF 

160 
to 

1BF 

1CO 
to 

ICF 

ID0 
to 

IDF 
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(2) AOJ2 type PC CPU system 

(a) The A78B is used as an extension base of the AOJZCPU 
and cannot be used with the A65B, A68B. 

(b) The A81CPU I10 addresses are always Y100 to 13F, XI40 to 
17F. 

(c) Set the A78B extension stage number to stage 1. 

(dl Any module loaded on the A78B is dedicated to the 
A81CPU and must be assigned in accordance with the 
A81CPU independent system I10 assignment. 

A81CPU independent system 

k 110 assignment cl 

Fig. 3.6 110 Address Assignment Example in AOJ2CPU System 
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3.4 Internal Relay (PM) 

3.5 Data Register (PD) 

A81CPU's auxiliary relay for ONIOFF data. 

(1) Switched onloff per bit. 

(2) Switched onloff in blocks of 16 bits for word data. 

(3) All internal relays can be latched. 

Memory for storing A81CPU data. 

(1) Stores data between f 2 . 7 ~ 1 0 - "  and f 9 .2~10"  in a floating- 
point format. For the floating-point format, see Section 6.1.3. 

(2) All data registers can be latched. 

3.6 Timer (PT) 

Used in the A81CPU. 

(1) Timer types 

10rns and 100ms up-timing retentive timers 

(2) Retentive timer 

(a) Times the accumulative ON period of the timer coil. 

(b) The timer coil is switched onloff by the I mI 
instruction and the present value is retained if the coil is 
switched off. 

(3) Present value update timing 

(a) lOms timer ...... Counts the A81CPU's lOms signals and 
updates the present value. 

(b) 100rns timer ...... Counts the A81CPU's 10ms signals and 
updates the present value per 10 
counts. 

(4) Note on use of present value data 

As there are no timer contacts, the control status should be 
changed in accordance with the operation result by executing 
a comparison instruction between the present value and other 
data. 

(5) Timing range 

(a) Timing range 

...... 0 to 32767 (10ms timer 327.67 seconds, looms 
timer ...... 3276.7 seconds) 

(bl Present value error 

An excess of the timing range may result in the repetition 
...... ...... of 32767, -32768, -32767 -1, 0, 1 

Fig. 3.7 Present Value Error 
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POINT I 

The timer times when step run is executed from the GPP 
with the A81CPU in STOP mode, and does not time when 
the A81CPU is in STOP or PAUSE mode. 

(6) Clearing the present value 

Execute the transfer, storage or other appropriate instruction 
to clear the present value or to  change the data in the specified 
device. 

SET Tn RST Tn SET Tn 
0 I END 0 END 0 1 END 0 . 

Program 'wait time 
execution for 

sampling 

Sampling time senind 
ON 

Timer coil FF I I 
SET condition AU 

Timer coil 
RST condition 

I 

Fig. 3.8 Timing Chart 

OFF r" I 

A81CPU 
lOms signal 

lOms timer coil 
Present value 

(7) Timer accuracies 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  
I I I I , ,  I I , , ,  
1 1 ION I , ,  I , 1 1 1  a i 

Timer accuracies depend on the sampling t ime setting and coil 
ONIOFF timing as described below. 

(a) Error between the timer coil ON timing and Tn 
instruction position in the program. (-1 sampling time) 

(ti) Error between the timer coil OFF timing and Tn 
I 

instruction position in the program. (+1 sampling time) 

0- I 1 to ION 
looms timer coil I I 

present value I I 
- 1  6 

I 

(Error) I 
I. 

(bl 
3 

(c) Error between timer coil ON timing and A81CPU 10ms 
signal. (-lOms) 

(d) Error between timer coil OFF timing and A81CPU 10ms 
signal. (10ms timer ...... +lOms, looms timer ...... + 
100ms) 

In consideration of (a) to (d), the overall accuracies are: 

lOms timer ...... ?(sampling time ?10ms) 
100ms timer ...... &sampling time +100ms, -10ms 
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3.7 Accumulator 

Data register for storing the operation result. 

(1) Types 

. For ?-bit data ......................................... (AO) . For I&bit data ........................................ (A l )  
.................... For 32-bit floating-point data (A2) 

(2) Application 

Automatically stores the operation result when the corres- 
ponding instruction is executed or is used for operation and 
stores the result. 

3.8 Pointer (P) 

Indicates the destination of the branch instruction (El, mi, 
I). 
(1) The pointer number must be specified when any branch 

instruction is executed. 

(2) The same pointer number may be specified for several branch 
instructions. 

(3) The same pointer number may be specified in any other 
program for the branch instruction in the program currently 
being executed. 

(4) The same ~ointer  number cannot be used at more than one 
location. 

JMP POlOl 

JMP PO502 

-minter number -.-I PO101 
(The same number I 

cannot be used at I 

Jump to pointer POlOl 

Jump to pointer PO502 

pointer number in 1 T- the program 
I00 to 63) 

-program number 

(01 to 32) 

Jump to pointer POlOl 

Fig. 3.9 Examples of Pointer Usage 
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3.9 Special Relays (SP.PM) 

( 1 )  The special relays are internal relays with special functions 
and the applications of some special relays are pre-defined as 
indicated in Table 3.4. Those marked * are only reset (switched 
off) by the program. Special relays not indicated in the table 
may be used as appropriate by the user. 

User-defined area 

I PM9059 
Pre-defined area 

PM9100 
User-defined area I I P ~ & I  

(2) The special relays are accessed by the / m] 
instructions in the PC CPU program for communication with 
the PC CPU and are used in batches of 16 points as a buffer 
memory 

Number I Name 

PM9059 I Clock data 
Set request 

PM9060 1 Clock data 
error 

PM9061 I Clock data 
read request 

Program RUNISTOP 
PM9062 request 

PM9063 
Data memory 

clear flag 

PM9064 I Fuse blown 

* PM9065 
AC DOWN 

PM9066 Battery low 

OFF: No processing 
ON: Data set request 

PM9067 

OFF: No errol 
ON: Error 

Self-diagnostic 
error 

OFF: No processing 
ON: Read request 

OFF: Disable 
ON: Enable 

OFF: No processing 
ON: Output clear 

OFF: Normal 
ON: Fuse blown in an 

I10 module 

OFF: AC supply normal 
ON: AC is down 

OFF: Normal 
ON: Battery low 

OFF: No error 
ON: Error 

Details 

Writes clock data from PD9095 t o  PD9098 t o  the 
clock devices after the instruction is 
executed at the scan when M9059 is switched 
on. 

Switched on  when a clock data (PD9095 to 
PD9098) error occurs. 

Reads clock data in BCD to  PD9095 t o  PD9098 
when PM9061 IS sw~tched on  

Enables Droaram RUNISTOP reauest settlnas 
( ~ ~ 9 0 9 3 , ' ~ ~ % 9 4 )  from the computer, etc. when 
PM9062 is switched on. 

Clears all the data memory including the latched 
memory (other than special relays and special 
registers) in remote run mode from computer, 
etc, when PM9063 is on. 

0 Switched on  when one or more output 
module fuses have blown. 
Reset when the A8lCPU is reset. 

Switched on b y  an instantaneous power failure 
of within 20ms. Reset when theA81CPU is reset. 

Switched on when battery voltage drops below 
that specified. Switched off when battery vol- 
tage is restored. 

Switched on  by self-diagnosed error. Remains 
on  i f  normal status is restored. 

Table 3.4 Pre-Defined Special Relay List (Continue) 
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Number Description Name Details 

I 0 Switched on bv self-diaanosed Droari . - 
I error. Remains on if normal status is r, 

tored. 
0 The error code, faulty step number, etc. i 

written to special registers PD9104 to 91! 

PM Ipro;; 
Number Numbe 

PM9084 

PM9085 

Self-diagnostic 
error 

(corresponding 
to program) 

)FF: No error 
)N: Error 

Table 3.4 Pre-Defined Special Relay List 
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3.10 Special Registers (SP.PD) 

(1) The special registers are data registers with special functions 
and the applications of some special registers are pre-defined 
as indicated in  Table 3.5. Those marked * are only reset 
(switched off) by the program. Special registers not indicated 
in the table may be used as appropriate by the user. 

No. Name 

Program 
RUNISTOP 

request 

Clock data 

Clock data 

User-defined area 

Pre-defined area 

User-defined area t 
(2) The special registers have 16 bit locations. 

(3) The special registers are accessed by the I -1 
instructions in the PC CPU wroqram for communication with 
the PC CPU and are used in bjocks of 16 points as a buffer 
memory. 

Data Stored 

Bit maD of 
program 

RUNISTOP 
requests 

Clock data 
(Year, month) 

Clock data 
(Day, hour) 

- 

Details 

To specih a runlstop request for each program from 
computer, etc. (Valid when PM9062 is on) 

Program 1 8 4  

t 
815814813812811 BIO 89 88 87 86 85 84 83 82 81 80 

Program 3 2 4  program i 7  

0: STOP request 
1: RUN request 

Year (two last digits), month are written in BCD. 

Year Month 

Day, hour are written in BCD. 

Table 3.5 Pre-Defined Special Register List (Continue) 
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No. Name Data Stored 

I 

Lowest module 
Fuse blown number location 

with blown fuse 

Fuse blown Bit map of 

module I10 modules 
with blown fuses 

AC DOWN AC DOWN 
counter count 

error error number 

Details 

Minute, second are written in BCD. 

- 
Minute Second 

Day of the week is written in BCD. 

0 must be set. Day of 
lhe week 

t 
Indicates the head I10 address of the lowest I10 module 
with blown fuse in hexadecimal. 
Example: The bit map is as shown below when the fuse 

ofthe output module at PYlAO to 1AF is blown. 

Eleared by resetting ~ ~ 9 1 0 0  and P ~ g i o i  t o  0. 

ndicates the outout module numbers with blown fuses in 
3locks of 16 110' points. 

PYlOO 

t 
815814813812B11810 B9 88 87 86 85 84 83 82 01 80 

PD9100 

PD9101 

I 
PYZFO 

0: Fuse blown 
1: Fuse normal 

I is added each time the input voltage drops to 80% or 
ess of rated durina ooeration. and the value stored in BIN. 

Records the self-diagnosed error number in BIN. 
The error number first stored is retained until reset 
with the exception of error codes 60 (fuse blown) and 
61 Ibattev error) which are overwritten by the most 
recent error. 
For the error codes and definitions, see the error code 
list (Section 7.1). 

3-15 
18 INN 06168A 
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No. I Name Data Stored 

Self-diagnosed 
error number 
Faulty step 
number 
Further error 
definition 

Details 

The self-diagnosed error code and faulty step number 
are stored in BIN, and further error definition in 
hexadecimal per program. 

0 Data is not cleared if normal status is restored. 

*: For more information on the error codes and further 
definitions stored. see the error code list (Section 7.1). 

Program 
Number 

Table 3.5 Pre-Defined Special Register List 

Self-Diagnosed 
Error 

Number 

Faulty 
Step 

Number 

Further 
Error 

Definition 
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3.11 Buffer Memory 

(1) The special relays and special registers are accounted for as a 
buffer memory by  the PC CPU. 

(2) The special relays and s ecial registers are accessed by  the PC 
CPU using the m j  I instructions in  the PC CPU 
sequence program. 

(3) Buffer memory data is made up of 16 bits per address with 
addresses expressed in decimal. 
Special relays are used in  batches of 16 ~ o i n t s  with the head 
nhnber being PM9000 or a multiple of 16. 

A8lCPU devices 
Following the PC CPU addresses 

Fig. 3.10 Relation between Buffer Memory Addresses and Special Relays, Special Registers 
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4. MACRO FUNCTIONS 

4.1 Macro Functions 

Consist of the basic part (PID macro function) and optional 
functions, and are equivalent to  an instrument which has input 
processing, PID control operation and output processing facilities. 
Normal PID control is provided by the basic part only. Required 
additional functions are separately available as options, e.g. 
square root extraction ( +f ) used to linearize differential pressure 
input. 
A wide variety of control functions may be used for various types 
of process control by adding optional functions to the basic part 
(PID macro function). 
The macro functions for PID operation are referred to as PID macro 
functions which wil l  be explained below. 

Basic part 

Optional functions 

Fig. 4.1 PID Macro Function Configuration 
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(1) Correspondence between macro functions and loops 

The maximum number of loops is 64 with one loop corres- 
ponding to one macro function. 
Examples of using the macro functions for process control are 
shown below. 
No. 1 indicates a simple PID controller consisting of the basic 
part only. 
No. 2 indicates a PID controller preceded by square root 
extraction ( J ) using the optional function. 
Both examples use one macro function, i.e. one loop. 

A loop indicates the area processed by PID operation. 

One loop consists of one PID operation area. 

Operation 

1 loop PID 

I loop PID+ 
inearization 

process 

FE now meter 

Diaphragm valve 

Macro Function 

ID function basic pan I 

0 DPV 

ID function basic ~artfootional function I 

@y DPV 

4-2 
I8 INAI 6S168A 
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(2) Optional function types 

Any optional function can be specified by the peripheral 
equipment. 
Any of the following optional functions may be selected for the 
corresponding optional slot. 

(a) NOP 

No operation. 
Used to perform no processing in the optional slot. 

(b) SQRT 

Extracts the square root of accumulator fA2) data and 
stores the operation result to accumulator (A2). Used to 
linearize differential pressure input, etc. 

(c) CALL 

Calls the user program specified by the pointer. Used to 
perform operation other than square root extraction. 
For example, by specifying CALL P3200, program 32 is 
executed beginning with pointer P3200. 

(3) Optional slot 1 function 

Uses optional functions to process PV. 

(a) Before the processing of optional slot 1 is started, accumu- 
lator (A2) contains PV processed by the area. 

(b) When the processing of the function in  slot 1 is complete, 
the next processing is executed with the (A2) value used as 
PV. 
PV in (A2) should be protected when specifying "CALL." 

(4) Optional slot 2 function 

Only used to specify "NOP." 

(5) Optional slot 3 function 

Used to output the operation result of any macro function. 

(a) Before the processing of optional slot 3 is started, devices 
defined by the parameters contain MV, alarm, etc. 
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4.2 PID Macro Functions 

4.2.1 General operation 

(1) PID algorithm 

The A81 CPU performs operation by velocity and process value 
derivative type operation expressions. The expressions are 
available in  forward and reverse actions. The basic PID 
operation expressions are indicated below. 

Description Expression Definition 
I I 

Velocity. 
PV 

derivative 
w e  

Fomard 

action 

Reverse 
action 

AT5 
AMVn= Ksl(EVn - EV.-II +--i;--EVn- AD.1 

To 
AD. = (2PVn., - PVn - PVo-,) AMV": Current output change rate 

ATs + awTo EV.: Current sampling error value 

- ao.To 
ATr+ ao.To 'AD"-' Pf-I: Previous sampling error value 

PV.: Current sampling process value 
MVmo = 1 AMVn PVO-I: Previous sampling process value 

EV. = PV. - SV PVn-2: Process value two samples previous 
MVm: Manipulated value after PID operation 

1 - SV: Set value 
ATr 

AMV. = Kp{(EV. - EV,-?) + TEV. + AD.) period 

To Ks: Proportional gain 
AD. = 

+ ao,To (2PV.-I - PVn - P V n 4  TI: Integral time 
To: Derivative time 

A D :  Derivative term 
a,: Derivative gain 

The reverse action increases the PV to the SV when the MV 
decreases. 
The forward action decreases the PV to  the SV when the MV 
increases. 
The following figure illustrates the forward and reverse acting 
processes by using the MV, PV and SV. 

Reverse I Forward Mvl " 
t 
- PV 

Typical processes involving forward and reverse action controls 
are shown below: 

Temperature 

Time Time 

Reverse action IHeating) Fomard action (Cooling) 

Each loop may be set individually for forward or reverse action. 
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(2) lnput processing 

Reads PV, filters the data and transmits it to  the PID operation 
area. 
This processing is executed at the -1 area shown in 
Fig. 4.1 
The input processing area functions are shown in Fig. 4.2. 

I Optional slot 1 

Fig. 4.2 lnput Processing Area Functions 

I Data read I 
Reads PV data from the device specified in  the parameter. 

-1 
A filter is required because direct digital control (DDC), etc, may 
affect the noise control of input signals from sensors. 
The A81CPU uses a first-order lag filter to  remove high- 
frequency noise. 
Filtered PV can be calculated as follows: 

PV,. = (PV. input value) + a (PVW - PV. input value) 

where a =fi l ter coefficient (0.00 to 1.00) 
PVt., PVrn-, = PV after filtering 

In the above expression, filter coefficient should only be set in 
the parameter by the user. 
a :  corresponds to the first-order lag time constant. 

The greater the filter coefficient, the longer the lag time. 
PV is not filtered when the filter coefficient is 0. 

Example: PVfn is as follows when the filter coefficient is 0.3. 

Sampling time 

PVn = PVn + 0.3(0 - PVJ 
PV,, = PV. + 0.3(PVr, - PV.) 
PV, = PV. + O.3(PVf2 - PV.) 

Related parameter 

Filter coefficient (0.00 t o  1.00) 
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(3) Alarm check 

Gives an alarm if the PV transmitted from the input processing 
area exceeds any of its predefined high limit, low limit and 
change rate. 
This processing is executed at the I Alarmcheck I area 
shown in Fig. 4.1 

I High limit alarm (PH) I 1 Low limit alarm (PL) I 

Alarm 0 1  AIarl- 
PH flag PL flag 

OFF OFF 
PH PL 

-Input -Input 

I PV change rate alarm (DPV) I 
CTlMXlsampling time) 

DPVL I 
! 

Switched on as the change Switched off as the change rate 
rate from t- to t7 i s  greater from b to tn is less than 
than DPVL. IDPVL-DPVL His). 

Fig. 4.3 Alarm Check Functions 

I High limit alarm PHI 

Has hysteresis as shown in Fig. 4.3. 
By specifying the high limit alarm set value (PH) and high, low 
limit alarm hysteresis values (PHIPL HIS), the alarm PH flag is 
switched onloff in accordance with the input value to setheset 
the internal relay PM set in  ALARM parameter PH. 

Related parameters 

.......................... ". ~ g h  limit alarm set value (0.00 to 100.00%) 

1-1 I............... High, low limit alarm hysteresis values (0.00 to 
100.00%) 
Alarm (PMO to PM10181 .................... 
(The PM number depends on the device number 
set to "PV change rate alarm positive check".) 
Reads PV data from the device specified in the 
Darameter. 
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I Low limit alarm PL I 

Has hysteresis as shown in Fig. 4.3. 
By specifying the low limit alarm set value (PL) and high, low 
limit alarm hysteresis values (PHIPL HIS), the alarm PL flag is 
switched onloff in accordance with the input value to setheset 
the internal relay PM set in ALARM parameter PL. 

Related parameters 

........................... Low limit alarm set value (0.00 to 100.00%) 

1-1 I............... High, low limit alarm hysteresis values 10.00 to 
100.00%) 

-1 .................... Alarm IPMO to PM1019) 
(The PM number depends on the device number 
set to "PV change rate alarm positive check".) 

I PV change rate alarm DPL I 
Checks the change rate by comparing the PV input change with 
the PV change rate high limit set in the parameter (DPVL) in  the 
specified duration. 

The PV change rate is checked per (PV change rate check 
duration (CT1M)Xsampling time). If the change rate is greater 
than DPVL, the internal relay PM specified in  parameter DP+ 
(for positive check) or DP- (for negative check) is switched on. 
This internal relay is switched off if the PV change rate is less 
than (DPVL - PV change rate check hysteresis value (DPVL 
HIS)). 
The internal relay remains on if the PV change rate is between 
DPVL and (DPVL-DPVL HIS). 
This is illustrated below: DPVL HIS DPVL HIS 

Alarm Alarm 
DP-flag 117:j R DP+flag 

DPVL DPVL 

Negative check + -Positive check 

The change rate check may be specified in  the PV change rate 
check direction parameter (POL) for any of positive, negative 
and both directions. 
After the change rate check, PV input is written t o  the device 
specified in parameter PV. 
This function may be used to check any sensor fault, wiring 
fault, sudden process change, etc. 

Related parameters 

....................... PV change rate alarm set value (0.00 to 100.00%) 

................. -1 PC change rate check hysteresis value 10.00 to 
100.00%) 
Alarm (PMO to PM1016) ................... 

......................... PV change rate check direction 
0 ......... Positive check 
1 ......... Negative check 
2 ......... Both check 

....................... PV change rate check duration (1 to 255 times) 
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(4) Output processing 

Sets upper and lower limits for MV as calculated by the PID 
algorithm, processes and outputs MV, and gives alarm in 
accordance with the high, low limits and change rate. 
This processing is executed at the -1 area shown in 
Fig. 4.1 

[ ~ i ~ h ,  low limits I 
t Actual MV 

4 - 7  

Mi MH limit 
I 

ML ' ------------------- --- 
I--- 

--IK Actual MV - 
t, tr t tr ts ts t! ts t? tm tn -Samplingtime 

ML limit IMH limit! 
function I function f 

Alarm Alarm ON 
ML flag MH flag 

OFF 

I Change rate alarm I 

f AGreater than DMVL 

set to MH switched on. 

t? t b ta tr te tl ts -Sampling time 

Fig. 4.4 Output Processing Area Functions 

I MV high limit 1 
Give an alarm in automatic mode only. 
The internal relay PM set in ALARM parameter MH is switched 
on if MV exceeds the MV high limit set in MV high limit 
parameter MH. 
The internal relay PM is switched off when MV drops below the 
high limit in MH. 

Related parameters 

......................... MV high limit (-2.50 to 102.50%) 

I=) .................... Alarm (PMO to PM1022) 
(The PM number depends on the device number 
set to "PV change rate alarm positive check".) 
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/ MV low limit / 

Give an alarm i n  automatic mode only. 
MV is adjusted to the set value in MV low limit parameter ML  
and the internal relay PM set in ALARM parameter ML is 
switched on if MV drops below the MV low limit set in MV low 
limit parameter ML. 
The PM is switched off when MV exceeds the low limit in ML. 

Related parameters 

......................... MV low limit (-2.50 to 102.50%) Im] ................... A, arm (PMO to PM1023) 
(The PM number depends on the device number 
set to "PV change rate alarm positive check".) 

[ M V  change rate alarm / 
Gives an alarm in automatic mode only. 

Related parameters 

DMV= 1 MV.-MV.-, I DMV=MV change rate 
MV-=current manipulated value 
MVn-,=previous manipulated 

value 

The internal relay PM set in ALARM parameter DMV is switched 
on if the MV change rate (DMV) exceeds the value set in  the MV 
change rate alarm parameter (DMVL). 
The MV change rate alarm is valid in either of the positive and 
negative directions. 

Related parameters 

... MV change rate alarm value (0.00 to 100%) 
Alarm (PMO to PM1021) ................. 
(The PM number depends on the device number 
set to "PV change rate alarm positive check".) 

I Output I 
MV is checked and corrected by the MV high, low limit andlor 
MV change rate limit functions and is then written to the device 
specified in parameter MV. 

m 
In manual (MI  mode, data is written from the device specified in 
manual MV parameter (MV MAN) to the device specified in 
parameter MV. 



, 
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4.2.2 Operation mode 

Determines MV for PID control. 
Either of automatic and manual modes may be selected in 
accordance with the required control by writing the corresponding 
value by using the program to the data register (PD) specified by 
parameter setting. 
(For parameter setting, see the SWOGHP-A81PC PID Control 
Software Package Operating Manual.) 

(1) Automatic mode 

Uses the PID operation result as MV for PID control. 
MV is automatically defined by executing the macro function. 

(2) Manual mode 

Allows MV to be set by the peripheral device or in the user 
program for process control, independently of the PID opera- 
tion result. 
MV is changed manually by the user program or peripheral 
device. MV is specified by writing the required value by using 
the peripheral device or program to the data register (PD) 
selected by parameter setting. 

PID 

Fig. 4.5 Relation between Modes and 110 

POINT [ 
(1) Automatic or manual mode must be selected before 

the loop designation instruction in the user program. 

(2) The tracking function must be used with mode selec- 
tion as control may be affected by sudden changes in 
MV. See Section 4.2.3. 

4-10 
IB INN 661684 
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4.2.3 Tracking function 

(a) Prevents sudden MV output changes so that MV output is 
switched smoothly when operation is switched from 
automatic to manual mode or vice versa. 

(b) Limits the MV change in the output processing area so that 
MV output is switched smoothly after switching from 
manual to  automatic mode. 

The tracking function includes both the bumpless function (a) 
and output limit function (b). 

(1 ) Bumpless function 

(a) Switching from manual to  automatic mode 

.Transfers the manual MV (data stored in  the data 
register (PD) set in parameter MVmA.) to  the MV work 
area. 

(b) Switching from automatic to  manual mode 

Transfers MV from the MV work area to the MV register 
(data register (PD) set in parameter MVuAN). 
Transfers PV to the SV area per sampling time during 
manual control. 

(2) Output limit function 

Limits the upper or lower limit of MV output by PID operation 
in automatic mode. 
For further details, see Section 4.2.1 (4). 
This function is only valid in automatic mode, and is invalid 
even in automatic mode when trackina function disable is - 
specified in  the parameter. 

(3) PID macro function output process example 

Output limit 
processing 

PID operation 

Data register IPDI 

Working area parameter MV 

[ Processing for automatic to 
I 

MV: Actual output value 

Processing far manual to 
x AMY: PlD operation output 

MVM~N: Manual mode MV 
automatic mode switching 

Fig. 4.6 PID Macro Function Output Process Example 
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4.2.4 Macro function Darameters 

7 - 
8 ALARM Device for setting alarm PMO to 1016 Yes No 
9 POL PV change rate check direction 0 : + 1 : -  : + a -  Yes Yes 
10 CTlM PV change rate check duration 1 to 255 Yes Yes 

11 ACT Action selection 0: Forward action, 1: Reverse action Yes Yes 

12 PROG. NO. Program number used with loop 1 to 32 Yes Yes 
131  - 1 I I I 

14 1 TR I Tracking function 0: Enable 1: Disable I Yes I Yes 
1 5 1  - 1 I I 

Table 4.1 Parameters 

POINT I 
(1) The numbers (No.) in Table 4.1 are specified for the 

"PRR" and "PRW" instructions when parameters are 
accessed by the user programs. 

(2) For numbers 1 to  5 and 8, a device number will be read 
by the "PRR" instruction. For other numbers, a set 
value will be read. 

(3) Numbers 41 and 42 are not parameters. They are 
included in this table because they are used with the 
"PRR" and "PRW instructions. 
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SV (Set value) 

(a) Devices PDO to 1023 may be ased. 

(b) SV may be specified between 0.00 and 100.00%. iess  than 
0 is accounted for as 0.00 and more than 100 as 100.00. 

PV (Process value) 

(a) Devices PDO to 1023 may be used. 

(b) PV may be specified between -2.50 and 102.50%. Less 
than -2.50 is accounted for as -2.50 and more than 
102.50 as 102.50. 

MV (Manipulated value) 

(a) Devices PDO to 1023 may be used 

(b) MV output range may be specified between -2.50 and 
102.50%. 

MV MAN (Manual manipulated value) 

(a) Devices PDO to 1023 may be used. 

(b) MV MAN may be specified between -2.50 and 102.50%. 
Less than -2.50 is accounted for as -2.50 and more than 
102.50 as 102.50. 

MODE (Mode switching) 

(a) Devices PDO to 1023 may be used. 

(b) Specify 0 to select manual mode and 1 to select automatic 
mode. Mode is not switched if the value specified is other 
than 0 and 1. 

ALARM 

Stores the check results of the 1 Alarm check] and /Output] 
areas. 

(a) Devices PMO to 1016 may be used, 

(b) The following alarm check results are written to the group 
of eight devices headed by the specified device. 

I Device 

PMn+O 

PM.+l 

PMn+2 

PM.+3 

PMn+4 

PM.+S 

PMn+6 

PMn+7 - 

Data 

PV change rate alarm positive area 

PV change rate alarm negative area 

PV high limit alarm 

PV low limit alarm 

Excessive error alarm 

MV change rate alarm 

MV high limit function 

MV low limit function 



4. MACRO FUNCTIONS /MELSEC-A 
[PV change rate alarm positive direction (PM.+O), PV change rate 
alarm negative direction (PM.+l)] 

Stores the result of PV change rate check made at intervals of 
the PV change rate check duration (CTIM). 

1) PM.+O is switched on when the PV change rate changes 
greater than the PV change rate alarm setting (DPVL) in  the 
positive direction. 
PM.+O is switched off when the PV change rate drops below 
(DPVL - DPVL HIS). 

2) PM.+1 is switched on when the PV change rate changes 
greater than DPVL in the negative direction. 
PM.+1 is switched off when the PV change rate drops below 
(DPVL - DPVL HIS). 

DPVL HIS (Alarm) DPVL HIS 
M I I---? 

PM.+O 
PMn+O 

switched switched switched on 

OFF 
-DPVL DPVL (PV change rate) 

[PV high limit alarm (PM.+2), PV low limit alarm (PM.+3)1 

1) PM.+2 is switched on when PV exceeds the high limit alarm 
value (PHI and switched off when PV drops below (PH - 
PHIPL HIS). 

2) PM.+3 is switched on when PV drops below the low limit 
alarm value (PL) and switched off when PV exceeds (PL + 
PHIPL HIS). 

(Alarm) PHIPL HIS PHIPL HIS 

PM.+3 switched PMn+2 
switched 

PL PH (PV) 
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[Excessive error alarm (PM.+4)] 

1) PM"t4 is switched on when the error (PV-SV for forward 
action, SV-PV for backward action) is greater than the 
excessive error alarm set value (EVL). 

2) PM.+4 should be switched off by the user program. 

(MV change rate alarm (PM.+5)1 

1) PM.+5 is switched on when the MV change rate exceeds the 
MV change rate limit (DMVL). 

2) PM.+5 should be switched off by the user program. 

(MV high limit function (PM.+6), MV low limit function (PMn+7)) 

1) MV is adjusted to the MV high limit (MH) and PMn+6 
switched on when the operation result in  the 7 1  
area is greater than the MV high limit (MH). 

2) MV is adjusted to the MV low limit (ML) and PMm+7 
switched on when the operation result in the -1 
area is less than the MV low limit (ML). 

3) PM.+6 and PM.+7 should be switched off by the user 
program. 

(7) POL (PV change rate check direction) 

0: Only checks the positive direction and stores the result to 
PM.+O. 

1: Only checks the negative direction and stores the result to  
PM.+l. 

2: Checks both directions and stores the results t o  PM,+O and 
PM.+l. 

(8) CTlM (PV change rate check duration) 

(a) PV change rate is checked when the number of program 
executions reaches the value s~eci f ied as CTIM. I 

(b) CTlM may be specified between 1 and 255 

(9) ACT (Action selection) 

0: Forward action (NOR.) 
1: Reverse action (REV.) 



4. MACRO FUNCTIONS /MELSEC-A 
(10) TR (Tracking function enableldisable) 

0: Valid 
1: Invalid 

(11) PH (High limit alarm set value) 

Reference value for checking PM.+2. 

1) PH may be specified between 0.00 and 100.00%. 

(12) PL (Low limit alarm set value) 

Reference value for checking PM.+3. 

1) PL may be specified between 0.00 and 100.00%. 

(13) PHIPL HIS (Highllow limit alarm hysteresis values) 

Prevents chattering by changing the reference values for 
switching on and off PM.+2 and PM.+3. 

1) PHIPL HIS may be specified between 0.00 and 100.00%. 

(14) DPVL (PV change rate alarm setting) 

1) DPVL may be specified between 0.00 and 100.00%. 

(15) DPVL HIS (PV change rate check hysteresis value) 

Prevents chattering by changing the reference values for 
switching on  and off  PM.+O and PM.+I. 

1) DPVL HIS may be specified between 0.00 and 100.00%. 

116) a (Filter coefficient) 

1) a may be specified between 0.00 and 1.00. 

(17) MH (MV high limit) 

1) MH may be specified between -2.50 and 102.50%, 

(18) ML  (MV low limit) 

1) MH may be specified between -2.50 and 102.50%, 

(19) DMVL (MV change rate alarm set value) 

Reference value for checking PM.+5. 

1) DMVL may be specified between 0.00 and 100.00%. 
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(20) EVL (Excessive error alarm set value) 

Reference value for checking PM.+4. 

1) EVL may be specified between 0.00 and 100.00%. 

(21) KP (Proportional gain) 

1) KP may be specified between 0.01 and 100.00. 

(22) TI (Integral time) 

1) TI may be specified between 0.01 and 32767.00 sec. 

(23) TD (Derivative time) 

1) TD may be specified between 0.00 and 255.00 sec. 

(24) a D (Derivative gain) 

1) a D may be specified between 0.00 and 1.00. 
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5. PROGRAMS-GENERAL INFORMATION 

5.1 Programming Procedure 

Start 3 
Consider whether the A81CPU is used independently 

............. Examine system configuration, or with the ACPU and determine the modules and I10 
points used. 

.............. Examine data transfer Determine AElCPU ana ACPU somare snare. aata 

A8lCPU and ACPU. transferred and its protocol. a 
.............. Allocate the module I10 addresses to the A81CPU 

.............. Determine the number of programs used. their capaci. 
ties and macro functions. 

Specify the optional functions. parameters and sam- .............. 
pling time. 

.............. Write programs. Write programs from the peripheral to the A81CPU 

Debugging I 
I 

Store data. * 
.............. Complete Write data onto disk. 
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POINT 1 

In the A81CPU. PMO t o  1023, PDO to  1023, PTO t o  127 and 
macro function work area (EV.-,, PVr.-,, PV,.-., Z AMV, A 
D.-,) are battery backed. These areas should be initialized 
when starting to  use the A81CPU. 

(1) Clear PMO to  1023, PDO t o  1023 and PTO t o  127 by the 
latch clear switch of the A81CPU. 

(2) Clear the macro function work area by the PRW 
-1 K42 instruction. For example, execute 
PRW u K5 u K41 to  clear the macro function work 
area of loop 5. 

5.2 Program Areas 

5.2.1 Program area configuration 

A capacity of 8000 steps is reserved for 32 program areas which 
are divided up as shown in Fig. 5.1. Up to 250 steps may be written 
to each area in order of program numbers, i.e. 1, 2, 3 ......... 32. 

Step 

to O /I 1 Program area I 

! Program area 2 

Fig. 5.1 Program Area Configuration 
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5.2.2 Program areas and operation processing 

Several programs may be combined and processed as one 
program. 

(1) Operation processing 

A program start is effected when the sampling time is reached. 
When started, the program is executed from step 0 to the 

instruction. After the instruction, processing is 
held until the next program is started. 

Program started? + 
commenced 

1 STAB PY120 

Operation processing . I E N D ~ - - - - - - ~ I  

Fig. 5.2 Operation Processing 

(2) Execution of one program in more than one program area 

(a) Use a branch instruction (JMP, JC, CALL) to progress to 
another area as shown in Fig. 5.3. 

Jump to program 

area 20. 

'he "JMP P2000' instruction in program area 1 causes execu 
on to jump to pointer P2000 in program area 20. Operatior 
~rocessing is terminated by the start of program 1 when thl 
END" instruction is executed in program area 20. 

Fig. 5.3 Examples U! 

(Program 1) 

0 p G E i q  

149 END 

Program 
area 30 

The "CALL P3000" instruction in program area 1 causes 
axecution to jump to pointer P3000 in program area 30 
3peration processing is terminated by the start of program 
s hen "END" is executed after execution is returned to program 
area 1 by the "RE7 instruction in program area 30. 

3 Branch Instructions 
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(b) The next program area may be used sequentially if the 
(END( instruction is not used in one program area as 
shown in Fig. 5.4. 

0 LDAB PXlOO 

249 

0 STAB PMlOO 

249 

Program 1 

Program 2 

The program in program area 2 isexecuted beginning with step 0 after step 249 of program 
area 1 as there is no "END" instruction in program area 1. 
Operation processing is terminated by the stai iof  the program in program area 1 when the 
"END" instruction is executed in  Droqram area 2. 

Fig. 5.4 Sequentially Used Program Areas 

POINT / 
The sampling time of the program executed sequentially 
should be set to 0 when one program is executed in more 
than one program area. 

Setting the sampling time to  other than 0 starts the 
corresponding program per sampling time. 
For example, in Fig. 5.4, the sampling time of program area 
2 should be set to 0 to  execute programs 1 and 2 
sequentially. 

Program 2 is started and executed from step 0 to  249 at 
intervals of 1 second if the sampling time of program 2 is 
set to  1.00. 
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6. INSTRUCTIONS 

6.1 Data Types 

Data processed by operation includes bit data, word data and 
floating point data. 

6.1.1 Bit data 

lndicates the ONlOFF state as 110 in a bit device (PX, PY, PM, 
SP.PM, AO). 

Example 

...... LDAB PX100 1 is set to (AO) if PX100 is on and 0 is set t o  (AO) 
if PXlOO is off. 

6.1.2 Word data 

lndicates 16-bit signed binary data or BCD (binary coded decimal) 
in  a word device (SP.PD, T present value, A l )  or 16 bit devices (PX, 
PY, PM, SP.PM). 

POINT ( 

I Any bit number specified must be a multiple o f  16. I 
..... .............. 1) Input PXO, PX10, PX20 PX2E0, PX2FO 
...... ........... 2) Output PYO, PY10, PY20 PY2EO. PY2FO 

3) Internal relay 0. .  PMO, PM16, PM32 -.. PM992, PM1008 
... 4) Special relay PM9000, PM9016, 

................. PM9032 PM480, PM496 

(1) 16-bit signed binary data 

-32768 to 32767 headed by a sign. 

(a) When a word device is used, a sign is written to bit 15 
(b15). 
b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

i l i l i l l i l i i i l i i  
2'a 2'1 2" 2'0 29 2' 2' z6 z5 2* z3 z2 2' 2O 

Example 

1234 stored 
in PD9200 

I 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 M b3 b2 b l  bO 

-1234 stored 
in Pi39200 

Po9200 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 M b3 b2 b l  bO 

PD9200 

1 

1 1 1 1 1 0 1 1 0 0 1 0 1 1 1 0  

1 0 0 1 0 0 0 1 0 0 0 0 1 0 0 
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(b) When bit devices are used, a sign is written to the 16th bit 

device from the specified. Device number 

1 ' 1 1 1 1 1 1 ' 1 1 1 1 1  
2" 2;' 2" 210 29 28 2' 26 ii 2d 21 22 2' 20 

0. Po~ i t iue  value 
Sign ( 1: Negative value 

Example 

-5432 stored in 

l M l i  YYld PM11 PMI? PMll PMiO PMP PM8 PMI PMB PM5 PM6 PMI PM2 PMI PMO 

5432 stored in PMO 
J t O  I5 0 0 0 1 0 1 0 1 0 0 1 1 1 0 0  

(2) BCD data 

Four BCD digits (0 to 9999) may be written 

(a) Word device used 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

- .  

Number of Number o f  Number o f  tens Number of units 
thousands hundreds 

Example 

1234 stored in PD9200 in BCD. 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

Number of Number o f  Number o f  tens Number o f  units 
thousands hundreds 

(b) Bit devices used Device number 

\ 
n t l 5  nt14 nt13 nt12 n f l l  nt lO n t 9  n t 8  nf7 n t 6  nC5 n t 4  n t 3  n t 2  n t l  n 

Number of Number o f  Number of tens Number of units 
thousands hundreds 

Example 

5432 stored in PMO to 15 in BCD. 

PMlSPM14PM13PMl2PMll  PMlO PM9 PM8 PM7 PM6 PM5 PM4 PM3 PM2 PMl PMO 

0 1 0 1 0 1 0 0 0 0 1 1 0 0 l 0  

Number of Number of Number of tens Number of units 
thousands hundreds 
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6.1.3 Floating-point data 

Represents a fraction or a value outside the range -32768 to 
32767 and may be specified between _ + 2 . 7 ~ 1 0 - ~ ~  and 49.2~10' ' .  
Any of the following instructions used with floating-point data 
converts the data format in accordance with the combination of 
devices used. 

(1) Instructions which convert floating-point data into 16-bit 
binary data (MOV, TO, FROM) 

(a) Data between -32768 and 32767 is converted into 16-bit 
binary data. 
Any data outside the above range cannot be converted 
without fault as the floating point data is converted into 
binary 32 bits and the lower 16 bits are used. 
Any value outside the range -2147483648 and 
2147483647 results in an operation error. 

(b) The fraction part of any floating-point data is omitted. 

(Example) 

I MOV I PDO I PD9200 I causes 1234 to be transferred to PD9200 
when 1234.5 exists in PDO. 

(16-bit binary data1 

bl5 b14 b13 b12 by1 b10 b9 b8 b7 b6 b5 M b3 b2 bl bO 

P D 9 2 0 0 0 0 0 0 0 1 0 0 1 1 0 1 0 0 1 0  

PDQ 1234.5 

(2) Instruction which converts floating-point data into 4 BCD digits 
W D )  

(Floating-point data) 

(a) Data between 0 and 9999 is converted into four BCD digits. 
Any value outside the above range results in an operation 
error. 

(b) The fraction part of any floating-point data is omitted. 

(Example) 

1 BCD ( PDO I PD9200 I causes 5432 to be transferred to PD9200 
when 5432.1 exists in PDO. 

(BCD data) 

b15 b14 b13 blZ blt b10 b9 b8 b7 b6 b5 M b3 b2 bl bO 

PDQ 

Number of Number of Number of tens Number of units 
thousands hundreds 

5432.1 I (Floating-point data) 

6-3 
IB INN 68168A 
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(3) Instruction which converts floating-point data into 32-bit 

signed binary data (DTO) 

(a) Converts data between -2147483648 and 2147483647 into 
32-bit binary data. 
Any data outside the above range results in an error. 

V 1 1 1 1 1  
228 228 227 228 ~ 2 1  

l l l l l i l l l  
2# 2' 26 2s 21 22 21 20 

0: Positive value 
Sign 1 1: Negative d u e  

(4) lnstruction which converts 32-bit signed binary data into 
floating-point data (DFRO) 

(a) Converts data between -2147483648 and 2147483647 into 
floating point data. 

The floating-point data has 32 bit locations as shown below 

Fixed paint part 

I 
Sign for exponent part 

Sign far fixed point part 



6. INSTRUCTIONS /MELSEC-A 
6.2 Guide to Sections 6.3 to 6.12 

Sections 6.3 to 6.12 use the format below. 

I Instruction format 

symbol 

0 indicates that the 
device may be used 
as O. @. 0. 

I Instruction ~rocessing b 

D-.--Destination 
....... piecesof data used with the instruction ......m o r a k e y  input from theGPP 

INCllONS 

R O G M  EXAMPLE 

(1) ,rsn*n the rpxifisd number d dab. n. 
devica. headed by the specified device. 
number of devices. @. headed by the sp 

(2) lfa bitdwicsir~pecified an@ ,O .thespxified number ofbit 
devices, ". headed bytha specified bit deviceare processed in 
multiplel of 16 bits 

131 &vices speclfisd 85 source may be defined as dsafinalion. 
and vice "em. 

mi BUDY mall ma10 U 

Restrictions on use of Guidance 
instruction 

6-5 
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6. INSTRUCTIONS /MELSEC-A 
6.3 Logic Instructions 

The logic instructions may be used for bit devices (PX, PY, PM, 
SP.PM), word devices (SP.PD) and word data (K, H). 

I Instruction 

I NOT 

I WNOT 

I AND 

I WXOR 

Complements the specified word device data or word data, 0, and stores - 
to (Al) .  O-  (Al )  

ANDs the specified bit device data, 0, and (AO) data and stores the 
operation result to (AO). (A01 A 0 - (A01 

ANDs the specified word device data or word data, 0, and (Al l  data and 
stores the ooeration result to (Al l .  IA1IACs)-(All  

ORs the specified bit device data, 0, and (A01 data and stores the 
operation result to (AO). (AO) V 0 - (AO) 

ORs the specified word device data or word data, 0, and (Al l  data and 
stores the operation result to (Al) .  (A l )  V O - ( A l )  

EXCLUSIVE ORs the specified bit device data, 0, and (AO) data and stores 
the ooeration result to (AO). (AO) '4 0 - (A01 

EXCLUSIVE ORs the specified word device data or word data, 0, and (Al )  
data and stores the operation result to (Al). ( A l ) W Q - ( A l )  

Refer To 

Section 6.3.1 

Section 6.3.2 

Section 6.3.3 

Section 6.3.4 

Section 6.3.5 

Section 6.3.6 

Section 6.3.7 

Section 6.3.8 



6. INSTRUCTIONS /MELSEC-A 

Set Device IErrP' rceI 1 
Set Data PXIPYIPMISP.MIPTI I P D I S P . P O I A O I A ~ I W I K ~ H I P  sw 51 5 4 5 5 5 6 5 7 5 8 5 9  

6.3.1 Complementing 1-bit data ...... NOT 

FUNCTIONS 

FORMAT 

PROGRAM EXAMPLE 

NOT @ 

(1) Complements the specified bit device data, @ , and stores the 
result to accumulator (AO). 

a 

(2) The s ecified bit device data, @ , remains unchanged after the & instruction is executed. 

The (AO) data isoverwritten by t h e ~ e x e c u t i o n  result and thereforeshould be 
saved before is executed if its data is required. 

The following program complements PXlOO ONIOFF data and 
stores the result to PMO. 

1 I (AO) - PMO I 



6. INSTRUCTIONS /MELSEC-A 
6.3.2 Complementing 16-bit data ...... WNOT 

FUNCTIONS 

a 

(1) Complements the specified word device data or constant, 0, 
for 16 bits and stores the result to  accumulator (A l ) .  

FORMAT 

I Before execution Q 1 0 1 0 1 0 ~ 0 1 ~ 1 ~ 1 1 ~ 0 ~ 1 0 1 1 1 0 1 1 ~ 0 ~ 1 1 ~  

WNOT u @ 

word device data, 0, remains unchanged after 
instruction is executed. 

- 
O - (Al )  

I REMARKS I 

I I WNOT instruction I 
After execution (A l )  ~ 1 ~ 1 ~ 1 ~ 1 ( 0 ~ 0 ~ 0 ~ 0 ~ 1 ~ 0 ~ 1 ~ 0 ~ 1 ~ 0 ~ 1 ~ 0 ~  

The (A l )  data is overwritten by t h e ~ e x e c u t i o n  result and therefore should 
be saved before is executed if its data is required. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program complements PMO to 15 data and stores 

the result to PD9000. 

0 PMO to 15 - PDO 

0 BMOU PM 0 PD 9000 K l........,....,,,Stores PMO to 15 data to PD9000. 
4 WNOT p~ 9008 ......................................... o p e e n s  ~ ~ 9 0 0 0  data 

stores the result to (Al) .  
5 S T R W  PD 9000 ........................................... (A l )  data to pDg000, 

6 END 



6. INSTRUCTIONS /MELSEC-A 
6.3.3 ANDing I-bit  data ...... AND 

Set Device Nvmkr Error Occurrence 
Set Data of 

PX PY PM S P . N  PT PD S P W  A0 A1 A2 K H P S t q s  51 54 55 56 57 58 59 

@ Bit device number ANOed 0 0 0 0  1 0 

e 

FUNCTIONS 

FORMAT 

(1) ANDs the specified bit device data, 0, and (AO) data, and 
stores the operation result to (AO). 

AND, Q 

(2) The s ecified bit device data, @ , remains unchanged after the 
instruction is executed. 

I REMARKS I 
The (AO) data is overwritten by t h e ~ e l e x e c u t i o n  result and therefore should be 
saved before @ is executed if the data is required. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program ANDs PXlOO and PX101 data and stores 

the result to PM10. 

START - 
2 1 (AO) - PMlO I 

0 

END 1 

PXlOO - IAO) 

0 L D R B  pX 100 ...........................................Reads PXlOO data to (AO), 
a 

1 P X  10 1 .........................................AS (AO) and PXlOl data and 

stores the result to (AO). 
2 S T R B  pM 10 ...........................................tore (AO) data to pM10, 

3 END 

I 



6. INSTRUCTIONS /MELSEC-A 
6.3.4 ANDing 16-bit data ...... WAND 

FUNCTIONS 

- a 

(1) ANDs the specified word device data or constant, O ,  and ( A l )  
data for all 16 bits and stores the operation result to (A l ) .  

FORMAT 

(All A O - (All E 

WAND u @ 

word device data, 0, remains unchanged after 
instruction is executed. 

Set Data 

1 REMARKS ] 

The (A l l  data is overwritten by the execution result and therefore should 

be saved before is executed if the data is required. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program stores PXlOO to 10F data to PD9000. 

BMOV 
O I PXlOO to lOF - PD9001 I 

OOOF" - (Al)  4e3 

0 BNO!, PX 100 PD 9001 K 1 ...... Stores PXlOO to data to PD9001. 
4 LORW H 000F ......................................... Stores OOOFH to (All. 

5 WRND pD 4001 ......................................... ANDs (Al )  and PD9001 data, 

6 STRW 90n0 M. .................................. Stores (A l )  data to PD9000. 

7 ENU 



6. INSTRUCTIONS /MELSEC-A 
6.3.5 ORing l-bit data ...... OR 

FUNCTIONS 

a 

( 1 )  ORs the specified bit device data, @ ,and (AO) data, and stores 

FORMAT 

the operation result to (AO). 

O R ~ O  

(2) The specified bit device data, @ , remains unchanged after the 
OR instruction is executed. 

I REMARKS I 
The (AO) data is overwritten by the OR execution result and therefore should be 
saved before OR is executed if the data is required. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program ORs PXlOO and PXlOl data and stores the 

result to PM20. a 
r START 1 

0 1 PXlOO - (AO) 

0 L D Q B  p x  R e a s  PXlOO data to (AO), 
0 

........................................... 
1 O R  p x  1 8  1 ........................................... 0 (AO) and PXlOl data and 

stores the result to (AO). 
2 S T R E  p , ,  2 0  ............................................. Stores (AO) data to PM20. 

3 EN[) 



6. INSTRUCTIONS /MELSEC-A 
6.3.6 ORing 16-bit data ...... WOR 

0 

FUNCTIONS 

FORMAT 

Q 

(1) ORs the specified word device data or constant, @ , and ( A t )  
data for all 16 bits and stores the operation result to  (A l ) .  

WOR @ 

Set Data 

Ward device number or constant 
ORed 

word device data, 0, remains unchanged after 
is executed. 

(Al)  V O - (All 

The ( A l )  data is overwritten by the / execution result and therefore should 
be saved before / is executed if the data is required. 

I ( A l )  ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 1 ~ 1 ~ l ~ l ~ l ~ l ~ l ~ l  

Before execution 

O ~ 0 ~ 0 ~ 0 ~ 0 ~ 1 / 1 / 1 ~ 1 ~ 0 ~ 0 ~ 0 ( 0 ~ 1 ~ 1 ~ 1 ~ 1  

1 I WOR instruction 1 
After execution ( A l )  ~ 0 / 0 / 0 ~ 0 ~ l / l ( l ~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l  

Set Device N u m k  
of 

Step 

1 

PX 

Error Occurrence 

PT PY PD 51 56 PM 9 . m  

0 

54 SP.FM 57 55 A0 58 

0 

A1 59 A2 P K 

0 

H 

0 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program ORs PXlOO to 10F and 0030HEx data and 

stores the result to PD9000. 

BMOV I PXlOO to 101 - PD9001 I 

(Al)APD9001 - ( A l l  Stores PXlOO to 10F data to (Al) .  

I- 

kl BMOU PX 100 PD 9001 K 1 -  ..-- .Stores PXlOO to 10F data to 

PD9001. 



6. INSTRUCTIONS /MELSEC-A 
6.3.7 EXCLUSIVE ORing I-bit data ...... XOR 

FUNCTIONS 

0 

(1)  EXCLUSIVE ORs the specified bit device data, 0, and (AO) 
data, and stores the operation result to  (AO). 

FORMAT 

(2) The s ecified bit device data, @ , remains unchanged after the 
instruction is executed. 

XOR @ 

The (A01 data is overwritten by t h e m e x e c u t i o n  result and therefore should be 
saved before is executed if the data is required. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program EXCLUSIVE ORs PXlOO and PXlOl data 

and stores the result to  PM10. 

START - 
(A01 - PMlO 

2- 

4) Lpns p~ 104) .............................................. px loo data to (AO), 

1 ).:OF: pX 14) 1 ............................................ ORs (AO) and PXlOl 

data. 
2 S T R B  p,, 14) .......................................... Stores (AO) data to PM10. 

3 E N D  



6. INSTRUCTIONS /MELSEC-A 
6.3.8 ORing 16-bit data ...... WXOR 

er or cons ant 

FUNCTIONS 

FORMAT 

( I )  EXCLUSIVE ORs the specified word device data or constant, 
0, and ( A l )  data for all 16 bits and stores the operation result 

WXOR u @ 

to (All .  

(Al)  V O - (All  C 
word device data, 0, remains unchanged after 
instruction is executed. 

The ( A l )  data is overwritten by the execution result and therefore should 
be saved before is executed if the data is required. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program transfers PX100 to 10F data to PD9000 and 

complements bit "b7" of PD9000. 

BMOV 
O I PX100 to  101 - PC9000 I 

5 EXCLUSIVE ORs ( A l l  and 0080. data 
and complements bit "b7". 

0 B M O V  P X  100 P D  9000 K 1 ............. Transfers PXlOO to 10F data to 

PD9000. 
4 LDRW P D  9000 ......................................... Stores pDg000 data to (Al). 

5 WXOR H 0080 ......................................... bit "b7" of (Al). 

srfiw Pri 9000 ......................................... (Al) data to PD9000, 

7 END 



6, INSTRUCTIONS /MELSEC-A 
6.4 Bit SetlReset Instructions 

0 Used to setheset the bit devices (PY, PM, SP.PM, PT) and word 
devices (SP.PD, Al l .  

I SET I Switches on the specified bit device. 0. I Section 6.4.1 
1 - 0  

Refer To Instruction 

I / Switches on the specified bit, 0, of the specified word device, 0. I 

Description 

I . - I 

BSET Section 6.4.3 

Section 6.4.2 RST 
Switches off the specified bit device, 0. 

0 - a  

ERST 

Switches off the specified bit. 0, of the specified word device, 0. 
b15 

Section 6.4.4 



6. INSTRUCTIONS /MELSEC-A 
6.4.1 Setting the device ...... SET 

FUNCTIONS (1) Switches on the specified bit device, 0 

- 

(2) If PT is specified as 0 , the coil of that PT is switched on and 
the timer ~resent value is u~dated. For further details, see 

FORMAT 

Section 3.6. 

SET 0 

SET PT 0 1 

a 

PTO coil 

PTO present value . 
Present value updated. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program switches on the PTO coil when PXlOO is 

0 switched on and switches on PM100 five seconds later. (Program 9 
used) 

START i 
PXlOO - (A01 

O /  

YES 
1 

PO901 

Resets PTO coil, pre- 
sent value and PMlOO 
when PXlOO is off. 

500 - (A2) 

10 

(A21 > PTO 

PMlOO - (A01 

:ampares with PTO 
present value. 

I 

0 - PTO 

PO902 

21 

Switches on PMlOO 
when TO times out. 

Stops updating of PTO 
mevent value. 



6. INSTRUCTIONS /MELSEC-A 
0 LOR8 pX 100  ...........................................Reads PXlOO data to (AO), 

1 JC p 0 9 0  1 .........................................Judges the ON/OFF state of 

PX100. 
2 RST pT 0 ...............................................Switches off pTO coil, 

3 RST pM 100  .......................................... SwitchesoffpM1OO, 

................. 4 MOU K 0 PT 0 Zeroes PTO present value. 
7 JMP p 0y02  ......................................... Jumps to p0902, 

8 P 0 90 Pointer P0901. 
10 LORB pM 100 ..........................................Reads PMlOO data to [AO), 

11  J C  P ........................................Judges the ON/OFF state of 

PM100. 
12 LORN K 500 .............................................. 500 to (Al), 

13  SET PT 0 Switches on PTO coil. 

14 GTRW PT 0 Compares ( A l l  data with PTO 
......................................... 16 JMp p 0902  value, 

17 SET pH 188  ........................................... J t o p 0 9 0 2 ,  

18 RST pT 0 ...............................................Switches 0" pM100, 

................................................ 19 P 0902  Switches off PTO coil. 

21 END Pointer P0902. 

6-25 
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6. INSTRUCTIONS /MELSEC-A 
6.4.2 Resetting the device ...... RST 

FUNCTIONS 

FORMAT 

( 1 )  Switches off the specified bit device, @ 

RST 0 

(2) If PT is specified in 0, the coil of that PT is switched off. 
The timer present value is retained if the PT coil is switched 
off. 
For further details, see Section 3.6. 

1 

I PT O 1 PTO present value _I _ I 
Present value I Present value 
updated. updating stopped. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program switches on PYllO when PXlOO is 

switched on and switches off PY110 when PXlOl is switched on. 
(Program 10 used) 

0 L D R B  PX 101 Reads PXlOl data to (AO). 

1 J C  P 10 10 ........................................Judges the ON/OFF state of 

2 NOT P X  100  ornplements PXlOO data and 

reads the result to (AO). 
3 J C  P 1011 .........................................Judges the ON/OFF state of 

PX100. 

4 SET P V  11  witches on PY110. 
5 JMP P 10 1 1 .............................................. to pointer PI01 1, 

6 P 1010 
8 R S T  pj, 110 ........................................... SwitchesoffpY1lO. 

9 P 101 1 ointer PI01 1. 

11 END 



6. INSTRUCTIONS /MELSEC-A 
6.4.3 Setting the word device bit ...... BSET 

FUNCTIONS (1) Switches on the specified bit, @ , o f  the specified word device, 

I FORMAT 

@ 

6) 

(2) @ should be between 0 and 15. 

B S E T ~ O ~ O  

Any @ value over 15 is converted into a binary and its 4 least 
significant bits (LSB) are valid, e.g. 18 is regarded as 2. 

Q ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 1 ~ 0 ~ 0 ~ 1 ~ 0 ~  

Set Data 

Device number specified 

Bit number set (switched on) 

Invalid 4 LSBs are valid. 

Set Device N v m k  
d 

Stm 

3 

PX 

Error Occurrence 

PT PY 51 57 PM PD A0 54 SP.M SP.m 

0 

58 

0 

A1 

0 

55 59 56 A2 K 

0 

H 

0 

P 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program switches on b8 of PD9000 when PXlOO is 

switched on. (Program 11 used) a 

1 BSET PDSOOO K8 I 1 1 BSET instruction 7 l 

START - 
PXlOO - IAO) OI 

Sets b8 of PD9000. 

........................................... 0 N O T  p)! ompensates PXlOO data and 

reads the result to IAO). 
......................................... 1 J C  p 1 1 2 ~ 3  Judges the ONIOFF state of 

PXlOO. 
2 BSET pD 9000 K 8 ............................ Switches on b8 of PD9000 when 

PXlOO is switched on. 
............................................... 5 P 1 1 ?@ Pointer P1120. 

i Eli5 



6, INSTRUCTIONS /MELSEC-A 
6.4.4 Resetting the word device bit ...... BRST 

I FORMAT I B R S T ~ O ~ O  

FUNCTIONS (1) Switches off the specified bit, @ , of the specified word device, 

(2) @ should be between 1 and 15. 
Any @ value over 15 is converted into a binary and its 4 least 
significant bits (LSB) are valid, e.g. 23 is regarded as 7. 

Invalid 4 LSBs are valid. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program switches off b8 of PD9000 when PXlOO is 

switched off. (Program 12 used) 

I BRST PD9000 K8 I 1 1 e a n  instruction 1 I 
I After execution 

START - 
PXlOO - (AO) 

OQ 

8 LDRB P X  100  ..........................................Reads PXlOO data to (AO), 

........................................... 1 JC p 1230  Judges the ONIOFF state of 

PX100. 
2 BRST PD 9 0 0 0  K 8 ........................... Switches off b8 of PD9000 when 

PXlOO is switched off. 
5 P 1230  ..............................................ponter ~1230 .  

7 END 





6. INSTRUCTIONS /MELSEC-A 
6.5 BCD +-+ BIN Conversion Instructions 

Converts 16-bit binary data or floating-point data into 4-digit BCD 
data and vice versa. 

Instruction 

BCD 

BIN 

Converts the specified 16-bit binary data, 0, into 4-digit BCD data and 
transfers the result to the specified device, @. 

BCD conversion 
0-@ 

116bil binaw datal 

Converts the specified floating-point data, 0, into 4-digit BCD data and 
transfers the result to the specified device, @. 

BCD conversion 
0-0 

IFloating-point data) 

Converts the specified 4-digit BCD data, 0, into 16-bit binary data and 
transfers the result to the specified device, @. 

BIN conversion 
0-@ 

116bil binaw datal 

Converts the specified 4-digit BCD data, 0, into floating-point data and 
transfers the result to the specified device, @. 

BIN Conversion 
@-@ 

IFloating-noinf datal 

Refer To 

Section 6.5.1 

Section 6.5.2 

Section 6.5.3 

Section 6.5.4 



6. INSTRUCTIONS /MELSEC-A 
6.5.1 BCD conversion instruction (16-bit binary to 4-digit BCD) ...... BCD 

FUNCTIONS 

0 

(1) Converts the specified 16-bit binary data (0 to 9999). 0, into 
BCD and transfers the result to the specified device, @ .  

FORMAT 

BCD conversion 
0 -0 

(16-bit binary) &digit BCD) 

B C D ~ O ~ O  

b15 

(BIN 1234) 

I BCD PD9000 PD9001 I I I BCD instruction j I 
b15 i W 

0 PD9001 
0 0 0 1 ~ 0 ~ 0 ~ 1 / 0 ~ 0 ~ 0 ~ 1 ~ 1 ~ 0 ~ 1 ~ 0 ~ 0 ~  

IBCD 1234) I_j/l. d- 

Thousands Hundreds Tens Units 

(2) If a bit device is specified as 0 , 16 bits headed by the specified 
bit device are treated as binary data. 

I BCD PMO PD9002 I I I BCD instruction I I 
bl5 i M 

0 PD9002 0 0 1 0 0 0 1 1 0 1 0 0 0 1 0 1  
IBCD 2345) ! I I ! I I ! I I ! I I ! 

Thousands Hundreds Tens Units 

I I 

RESTRICTIONS 

1) Any bit device (PX, PY, PM. SP.PM) number specified as @ 

a and 0 must be a multiple of 16. 

2) Any value between 0 and 9999 may be converted into BCD 



6. INSTRUCTIONS /MELSEC-A 
(3) If a bit device is specified as 0, Cdigit BCD data is transferred 

to 16 bits headed by the specified bit device. 

Fmf 4 P Y I ~  
@ PYlOO 0 1 0 0 0 0 1 1 0 0 1 0 0 0 0 1  

(BCD 4321) !(!.(!.u1.U! 
Thausands Hundreds Tens Units 

Example 

PROGRAM EXAMPLE The following program outputs the PTO present value from PY120 
to 12F to the BCD display. 

b15 M 

I 
~ ~p 

PC o u t ~ u t  module 1 

7-segment display 

BCD PD9003 PYlOO 

0 B C O  PT 0 PY 120......Converts PTO present value into BCD and 

3 E N D  outputs t o  Y120 t o  12F. 

O PD9003 

I 1 BCD instruction 1 

I I 

HINT 

16 points headed by Px:I::O are used when specifying a bit 
device as @ for the BCD instruction, To output data to the BCD 
display by the BCD instruction, cables should be wired so that 
the number of units indicated on the BCD display may be 
output to PK:X::o to x : 3 .  



6. INSTRUCTIONS /MELSEC-A 
6.5.2 BCD conversion instruction (floating-point data to 4-digit BCD) ...... BCD 

FUNCTIONS 

0 

(1) Converts the specified floating-point data (0 to 9999), 0, into 
BCD and transfers the result to the specified device, @ .  

FORMAT 

BCD conversion - Q 1 Moatin$int data) (4-digit BCD) 

BCD U@ uo 

BCD PDO PD9000 

O PDO 
(Floating-point 1-1 
data: 5432) 

I BCD instruction 1 
bl5 t W 

Q PD9000 0 1 0 1 0 1 0 0 0 0 1 1 0 0 1 0  
(BCD 5432) !111'U1fi1111! 

Thousands Hundreds Tens Units 

(2) If a bit device is specified as 0, Cdigit BCD data is transferred 
to 16 bits headed by the specified bit device. 

BCD PDO PY120 

3 PDO 
(Floating-point 1-7 4 8 3 1 
data: 7483) I I BCD instruction 1 

Thousands Hundreds Tens Units 

I 

RESTRICTIONS 

1) Any bit device (PX. PY. PM. SP.PM) number specified as S 
and !E must be a multiple of 16. 

2 )  Any value between 0 and 9999 may be converted into BCD. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program outputs the PD150 floating-point data from 

PY120 to 12F to the BCD display. 

I PC output module I 

Output 

7-segment display 

0 BCD PD 1 5 0  PV 120.............Outputs PD150 floating-point data 

3 END t o  Y120 t o  Y12F. 

HINT 

16 points headed by PI/.:i::O are used when specifying a bit 
device as 0 for the BCD instruction. To output data to the BCD 
display by the BCD instruction, cables should be wired so that 
the number of units indicated on the BCD display may be 
output to P Y X 3  to IX13. 
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6.5.3 BIN conversion instruction (4-digit BCD to 16-bit binary data) ..,... BIN 

FUNCTIONS (1) Converts the specified 4-digit BCD data (0 to 9999), 0, into 
binary data and transfers the result to the specified device, 0 . 

0 

BIN conversion 
0 *a 

&bit BCD) (16-bit binary data) 

FORMAT 

O PMO 
?Mi5 PMO 

0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0  (BCD1234) ! l l l ! , l l l ! l l l ! l l l !  
Thousands Hundreds Tens Units 

BIN u @ u 0 

1 1  BIN instruction 1 I 

(2) If a bit device is specified as 0 , 16 bits headed by the specified 
bit device are treated as Cdigit BCD data. 

PM15 PMO 
O PMO 

0 0 1 0 ~ 0 ~ 0 ~ 1 ~ 1 ~ 0 ~ 1 ~ 0 / 0 ~ 0 ~ 1 ~ 0 ~ 1 ~  
(BCD 2345) lu. 

Thousands Hundreds Tens Units 

I  PMO PD9002 I 11 BIN instruction 1 I 

I I 

RESTRICTIONS 

11 Any bit device IPX, PY. PM, SP.PMi number specified as O 
and @ must be a multiple of 16. 

21 Anv 4-dioit BCO value between 0 and 9999 mav be - 
Converted into BIN. 
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(3) If a bit device is specified as @ , binary data is transferred to 16 

bits headed by the specified bit device. 

Example Y 
BIN PD9003 PY120 

b15 W 

OPDgoo3 (BCD 4321) 1 0 1 0 0 0 0 1  & I ~ ~ l ~ l  1 ~ 0 0 1 0 0 0 0 1  

Thousands Hundreds Tens Units I  BIN instruction] 

0 PY120 
PY12F W123 
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PROGRAM EXAMPLE The following program converts BCD data of PXlOO to 10F into 

BIN and stores the result to  PD9000 when PX110 is switched on. 
(Program 15 used) 

Digital 

BCD 

lnput 
power  

I lnput module I 

switch 

PD9000 
I BIN instruction 1 

C START 

Detects the leading 
edge of PX110. 

I I 

HINT 

16 points headed by PX: 1: :O are used when specifying a bit 
device as S far the BIN instruction. To read the BCD code from 

by the BIN instruction, cables should be 
wlred so that the number of units indicated on the digital 
switch may be input from PX: 1: 10 to : .: :3. 
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0 LDQB pX 1 1 0  ........................................... Reads pX110 data to (AO). 

1 JC p 1 5 0 0  .........................................Judges the ON/OFF state of 

PX110. 
2 R S T  P #  2 0  .............................................Resets PM20, 
3 J M P  p 1 5 0  1 .........................................jumps to pointer ~ 1 5 0 1 ,  

4 P 1 5 0 0  

6 LDRB PN 2 Reads PM20 data to (AO). 
7 JC p 1 5 0  1 .........................................Judges the ON/OFF state of pM20, 

........................ 8 BIN PX 1 0 0  PD 9 0 0 0  Converts BCD data of PXlOO to 

10F into BIN and stores the result 

to PD9000. 

1 1  S E T  Pfl 2 0  
1 2  P 1 5 0 1  
1 4  EN0 
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6.5.4 BIN conversion instruction (4-digit BCD to floating-point data) ...... BIN 

FUNCTIONS ( 1 )  Converts the specified 4-digit BCD data (0 to 99991, 0, into 
floating-point data and transfers the result to the specified 
device, 0. 

BIN conversion - CQ 
(4-digit BCD) I "- (Floating-point data) 

BIN PD9000 PDO 
I Thousands Hundreds I Tens Units I 1 I BIN instruction I 
@ PDO 

(Floating-point -1 
data: 5432) 

(2) If a bit device is specified as 6) , 16 bits headed by the specified 
bit device are treated as Cdigit BCD data. 

BIN PY120 PDO 
Thousands Hundreds I Tens Units / 11 BIN instruction 1 

D PDO 
(Floating-point -1 
data: 4321) 

I I 

RESTRICTIONS 

1) Any bit device (PX, PY. PM, S P P M I  number specified as O 
and @ must be a multlple of 16. 

2) Anv Cdiait BCD value between 0 and 9999 mav be - 
converted into BIN. 

6-42 
18 I N N  56168A 
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PROGRAM EXAMPLE The following program converts BCD data of PXlOO to 10F into 

floating-point data and stores the result to PDO when PXllO is 
switched on. (Program 16 used) 

Digital switch 

BCD 

lnput 
power 

I lnput module I 
I I BIN instruction I 

P D ~  

START > 

YES 
PI600 

6 

I 
PM20 - (AO) I 

0 - PM20 

I 
Detects the leading 
edge of PXllO. 

I I 

HINT 

16 points headed by PX:X:IO are used when specifying a bit 
device as O forthe BIN instruction. To read the BCD code from 
the digital switch by the BIN instruction, cables should be 
wired so that the number of units indicated on the digital 
switch may be input from PX:i::O to [:1::3. 
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R 5 T  
JMP 

P 

LURE 

J C 

E I N 

S E T  

P 

E N D  

p 1 6 0 0  .........................................Judges the ON/OFF state of 

PX110. 

PM 2 0  Resets PM20. 

p 168  1 .............................................. to pointer p1601. 

1 6 0 0  
20  ............................................. R e a s  pM20 data to (AO). 

P 1 6 0  1 ......................................... judgesthe ON/OFF state of pM20. 

................... P X  1 0 8  PD 0 Converts BCD data of PXlOO to 

10F into BIN and stores the result 

to PDO. 

Pfl  20  ets PM20. 

1 6 0 1  
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6.6 Transfer Instructions 

Used to process l-bit data, 16-bit binary data and floating-point 
data. lnstructions and device combinations used depend on the 
data processed. 

Instruction 

LDAB 

LDAW 

LDAF 

STAB 

STAW 

STAF 

MOV 

Stores the specified word device data or constant, 0, to accumulator 

(Al). Section 6.6.2 
-(A11 

Converts the specified device data or constant, 0, into floating-point data 
and stores the result to accumuiator (A2). Section 6.6.3 

h-lA?I 

Transfers word data from accumulator (Al)  to the specified word device, 

@. Section 6.6.5 
(A l )  -0 

- ~. .-, I 

Transfers bit data from accumulator (AO) to the specified bit device, 0. 
IAOI -@) 

Section 6.6.4 

Transfers floating-point data from accumulator (A21 to the specified 
device, 0. 

(A21 -0 
Transfers data or constant from the specified device, 0, to the specified 
device. 0. 

0-0 
Any of the following may be used as appropriate in accordance with the 

Section 6.6.6 

- 

combination of data processed. 

(1) Transferring l -bi t  data to 1 bit 
Transfers data from one bit device to the other. 

Section 6.6.7 

(2) Transferring 16-bit data to 16 bits 
Transfers word device data or constant to 16 bit devices or a word 
device. 

(3) Transferring floating-point data to 16 bits 
Transfers floating-point data to 16 bit devices or a word device. 

(4) Transferring 16-bit data to floating-point data device. 
Transfers word device data or constant to a floatina-~oint data device. 

Section 6.6.8 

Section 6.6.9 

Section 6.6.10 

(51 Transferring floating-point data to floating-point data device. 
Transfers floating-point data to a floating-point data device. 

Section 6.6.11 
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Instruction 

FMOV 

BMOV 

-ransfers the specified device data or constant, 0, to the number ol  
levices, 8, headed by the specified device, 0. 

0 

0 7 r,fl@y 
iither of the following may be used in accordance with the combination 
~f data Drocessed: 

1) Batch-transferring 1Bbit data 
Transfers 16-bit binary data, word device data or constant in batches 
to 16 bit devices or a word device. 

2) Batch-transferrina f loatina-~oint data - - .  
Transfers floating-point data in batches to floating-point device. 

-ransfers data from the specified number of devices, 0, headed by the 
;pecified device, 0, to the number of devices. 0, headed by the specified 
levice, 0. 

0 0 

M 

Iither of the following may be used in accordance with the combinatior 
)f data processed: 

1) Block-transferring 16-bit data 
Transfers 16-bit binary data or word device data in blocks to 16 bil 
devices or a word device. 

2) Block-transferring floating-point data 
Transfers floating-point data in blocks to a floating-point device. 

Refer To 

Section 6.6.12 

Section 6.6.13 

Section 6.6.14 

Section 6.6.15 
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6.6.1 Transfer to accumulator (AO) ...... LDAB 

FORMAT 

@ I Bit device number read to (AO) 10 10 10 1 0 I I I I I I I I I I I I I I I I I I ' I I I I I I I  

1 

LDAB , @ 

N Set Data 

FUNCTIONS (1) Stores the specified bit device data, 0, to accumulator (AO). 

* I 

(2) The s ecified bit device data, 0, remains unchanged after the & instruction is executed. 

Set Device 

P X ~ P Y  IPMISP.FM PTI I P D I S P . P D I A O I A ~ ~ A ~ I  K I H l P 

The (AO) data is ovelwritten by the execution result and therefore should 
be saved before is executed if the data is required. 

~ytel lEr~r Tryl 1 
stm 51 54 55 56 57 58 59 

PROGRAM EXAMPLE The following program switches ONlOFF PMO in accordance with 
the ONIOFF state of PX100. 

START - 
0 L D R B  pX ............ 
1 S T R E  pm 0 ................. 
2 E N D  

(AO) - PMO a 
........... Reads PXlOO data to (AO) 
........... Stores (AO) data to PMO. 
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FUNCTIONS (1) Stores the specified word device data or constant, 0, to  
accumulator (A1 ). 

6.6.2 Transfer to accumulator (Al) ...... LDAW a 

LDAW PD9000 L 

FORMAT 

1 1 LDAW instruction 1 1 

LDAW , @ 

(2) The s ecified word device data, 0, remains unchanged after 
the instruction is executed. 

The (A l )  data is overwritten by the execution result and therefore should 
be saved before / is executed if the data is required. 
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EXAMPLE The following program stores 5000 to PD9000. 

2 END 
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6.6.3 Transfer to accumulator (A2) ...... LDAF 

I FORMAT 1 LDAF -0 I 

FUNCTIONS (1) Converts the specified word device data or constant, 0, into 
floating-point data and stores the result to  accumulator (A2). 

O PDO ~ 0 ~ 0 ~ 1 ~ 1 ~ 0 ~ 0 ~ 0 / 0 / 0 ~ 0 ~ 1 ~ 1 ~ 1 ~ 0 / 0 ~ 1  

LDAF PDO I I LDAF instruction I 
(A2) 
(Floating-point data) 1 2 3 4 5  

(2) The s ecified device data, 0, remains unchanged after the & instruction is executed. 

The (A2) data is overwritten by the  execution result and therefore should 
be saved before is executed if the data is required. 
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PROGRAM EXAMPLE The following program multiplies the PDO value by 3.14and stores 

the result to PDI. 

( START 

0 LDRF K 3 . 1 4 ........................................Stores constant 3.14 to (A2). 

1 i p[i 0 .............................................. Stores the multiplication result of 

(A2) and PDO date to (A2). 
2 STFIF P D  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (A?) data to PD1, 

3 E N D  

6-51 
18 INN €616511 
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6.6.4 Transfer from accumulator (AO) ...... STAB 

Set Device N u m b  Error Occurrence 
Set Data 01 

PX PY PM SCPM PT PD SP.m A0 A1 A2 K H P St@$ 51 54 55 56 57 58 59 

@ Device number for storing LAO) data 10 1 0 1 0 I I I 1 I I I 1 I I 1 0 

FUNCTIONS 

FORMAT 

(1) Transfers data from accumulator (AO) to the specified bit 
device, 0. 

STAB, 0 

(2) The (AO) data remains unchanged after the ( instruction 
is executed. 

PROGRAM EXAMPLE The following program switches on PY120 when PX100 is off and 
switches off PY120 when PXlOO is on. 

START - 
o N U T  P:? lCim..~...-...-------.-....ComplementsPXlOOdata and storesthe result 

to (AO). 
I p y  1 2 0  Transfers (AO) data to PY120. 

2 E N D  
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6.6.5 Transfer from accumulator (Al) ...... STAW 

FUNCTIONS (1) Transfers data from accumulator (Al )  to the specified word 
device, 0 . 

FORMAT STAW, 0 

(2) The (Al )  data remains unchanged after t h e w 1  instruction 
is executed. 

PROGRAM EXAMPLE The following program zeroes PTO present value. 

0 

STAW PD9000 

START v 

(Al) 

0 PD9000 

(A l )  - PTO 

2 END 

0 LDRW K 0 ............................. Stores constant 0 to (All. 

1 S T R W  P T  0 ............................. Transfers ( A l )  data to PTO. 

2 E N D  
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...... 6.6.6 Transfer from accumulator (A2) STAF 

FORMAT 

FUNCTIONS 

STAF u 0 

(D? 

(1) Transfers data from accumulator (A2) to the specified floating- 
point device, 0. 

Example P 

Set Data 

Device number for storino 1A2) data 

(2) If PT is specified as 0, the floating-point data is transferred 
from accumulator (A2) after i t is converted into binary data. 

STAF PDO 

PROGRAM EXAMPLE The following program divides the PDO data by 5 and stores the 
resultant quotient to  PDI. 

Set Device 

@ PDO 

START - 
N u m k  

of 
Stppr 

1 

Error Occurrence 

51 PX 

RESTRICTION 

Any (A21 value between -32768 and 32767 may be transferred 
to PT. 

1 1 1 1 1 1 1 1 1 1 1 1 1 i, ~, <~, , , 

PT 

0 

PY 

PDO - (A21 
I 

PM PD A2 SP.QM SP.QD K A0 A1 H P 
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6.6.7 Transferring 1-bit data to 1 bit device ...... MOV 

FUNCTIONS 

FORMAT 

(1) Transfers the specified bit device data, @ , to the specified bit 
device, 0 . 

M O V u @ u D  

(1-bit data) (1-bit * data) I 
PROGRAM EXAMPLE The following program switches ONIOFF PY120 in accordance 

with the ONIOFF state of PX100. 

START - 
PXlOO - PY120 

O- 

0 MOU PX 1 0 0  PV 12B.,....Transfers data from PXlOO to PY120. 

3 E N D  

I 1 

RESTRICTION HINTS 

(A01 cannot be specified as both 0 and @. 1) The instruction may be used if IAO) is specified as 
0 .  

2) The instruction may be used if IAO) is specified as 
0. 
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6.6.8 Transferring 16-bit data to  16 bits ...... MOV 

FUNCTIONS (1) Transfers the specified 16-bit data, 0, to  the specified 16 bits, 
0. 

a 

O -62 
(16-bit binary) (16-bit binary) 

FORMAT 

(2) If a bit device is specified as @ , 16 bits headed by the specified 
bit device are treated as binaw data. 

M O V ~ O ~ O  

O PD9000 ~ 1 ~ 0 ~ 1 / 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 1 ~ 0 ~ 1 ~ 0 ~ 1 ~ 1 ~ 1 ~ 1 ~  

MOV PD9000 PMO 

PROGRAM EXAMPLE The following program sets 5710~ to PD9000. 

START 

I I 

RESTRICTIONS 

11 The bit device number, a, must be a multiple of 16. 

2) (All  cannot be specified as both O and 0. 
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6.6.9 Transferring floating-point data to 16 bits ...... MOV 

FUNCTIONS 

FORMAT 

(1) Converts the specified floating-point device data, 0 ,  into 
16-bit binary data and transfers the result to the specified 
device, 0 . 

M O V ~ O U O  

I 0 - @ 
(Floating-point data) W b i t  binary data) I 

(2) If a bit device is specified as 0 , 16 bits headed by the specified 
bit device are treated as binary data. 

I I 

RESTRICTIONS 

1) The SDecified device data. 0 .  between -32768 and 32767 

Example 

MOV PDO PMO r 

may only be converted into 16-bit binary data and transfer 
red to @ without any fault. 

O PDO 

1, M O ~  instruction I 

2) The bit device number. @, must be a multiple of 16. 
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PROGRAM EXAMPLE The following program converts the floating-point data of PDO into 

16-bit binary data and transfers the result to  PD9000 if the PDO 
data is between -32768 and 32767, and switches on PMO if the 
PDO data is outside the above range. (Program 26 used) 

c START 

YES 
4 . 

P2600 

0 - PMO 

P2601 

16 

(3 L DR F 1( - 3 2 7 6 9 ........................................... -32768 to (A2). 

1 ~ T R F  P D  o ................................................ compares pDO data with (A2) 

data. 
2 ~ p l p  P 2600 Jumps to pointer P2600 if PDO 

data is less than (A2) data. 
3 L D R F  1( 3Zii.: ...................................... Sets 32767 to (A2) if PDO data is 

greater than or equal to (A21 data. 

4 LTRF P V  O Compares PDO data with (A2) 

data. 
5 JMP P 260" ......................................... jumps to pointer p2600 if PDO 

data is greater than (A21 data. 

6 Mol l  PD 0 P D  y ~ @ a  . . .  ConveRs PDO floating-point data 

into 16-bit binary and transfers 

the result to PD9000. 

9 R S T  PM O Switches off PMO. 

Jumps to pointer P2601. 

ointer P2600 

1 3  S E T  PM 0 witches on PMO. 

ointer P2601 

1 6  E N D  I 
I I 
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6.6.10 Transferring 16-bit data to  floating-point data device ...... MOV 

FUNCTIONS (1) Converts the specified 16-bit binary data, 0, into floating- 
point data and transfers the result to the specified device, @) . 

FORMAT 

0 -@ 
(16-bit binary data) (Floating-point data) 

M O V u @ u o  

PROGRAM EXAMPLE The following program converts 4-digit BCD data of PXlOO to 10F 
into floating-point data and transfers the result to PDO. 

O PXlOO to 10F - (Al)  

(Al)  - PDO 

0 B I N  P X  100 R 1 ................ Converts BCD data of PXlOO to 10F into BIN 

and stores the result to (Al). 

3 I.lU!, R 1 P D  0 ................ Converts 16-bit binary data of (Al)  into float- 

6 E N D  ing-point data and transfers the result to PDO. 

I I 

RESTRICTIONS HINT 

Constant H (Hexdecimal) may be specified between 0 and 16-bit binary data in bit devices should be transferred to a 
FFFFH. word device by using the instruction before it is 

converted into floating-point data by the instruction. 
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6.6.11 Transferring floating-point data to floating-point data device ...... MOV 

FORMAT 

FUNCTIONS (1) Transfers the specified floating-point data, @ ,to the specified 
device, 0. 

0 -a 
(Floating-point data) (Floating-point data) 

PROGRAM EXAMPLE The following program transfers data from PDO to PD10. 

START - 
PDO - PDlO oII 

0 MOlJ  P D  0 PU 1 0 - . . . T r a n s f e r s  PDO data to PDlO 

3 E N D  

r I 

RESTRICTIONS 

1) (A2) cannot be specified as both O and @ .  

0 2) Constant K may be specified between -9999000000 and 
9999000000. 
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6.6.12 Batch-transferring 16-bit binary data ...... FMOV 

I FORMAT 1 F M O V ~ O U O U O  1 

FUNCTIONS 

Transfer 
0 1 0 0 

(1) Transfers the specified 16-bit binary data, 6). to the specified 
number of devices, 0, headed by the specified device, 0. 

r 

1 
(2) If a bit device is specified as @I or 0, 16 bits headed by the 

specified bit device are treated as binary data. 

1 I 

RESTRICTIONS 

11 The specified bit devices, O and @, must be a multiple of 
16. 

2) @should not be outside the allowed range of the corres- 
ponding device. Any device outside the allowed range is not 
processed, e.g. PD9500 to 9511 (12 points) are only 
processed if FMOV KO PD9500 K20 is defined. 
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PROGRAM EXAMPLE The following program clears PD9300 through PD9399. 

I 

PD9301 
FMOV instruction 

0 

FMOU K 0 PD 9 3 0 0  K 100..........Transfers 0 to PD9300 through 

PD9399. 

E N D  

FMOV is useful for initializing several bit or word devices 

m 
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6.6.13 Batch-transferring floating-point data ...... FMOV 

FUNCTIONS (1) Transfers the specified floating-point data, @ , to  the specified 

FORMAT 

number of dehces, n, headed' by the specified device, 0. 

F M O V ~ O ~ D ~ O  

PROGRAM EXAMPLE The following program initializes PDO through PD499. 

FMOV instruction 

KO Q 

0 FMOV KO PD 0 K 500 ...- Transfers 0 to  PDO through PD499. 

4 END 

RESTRICTION HINT 

@should not be outside the allowed range of the correspond- FMOV is useful for initializing several data registers. 
ina device. Any device outside the allowed ranqe is not 
processed, e.g. PDlOOO to 1023 I24 points) are only processed 
if FMOV KO PDlOOO K30 is defined. 



Set Device 
Set Data P X I P Y I P M I S Q . P ~ ~ I P T I  I P D I S P . Q D I A O I A ~ I A Z I K I H I P  
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6.6.14 Block-transferring 16-bit binary data ...... BMOV 

a 
FORMAT B M O V ~ O ~ O L I O  

@ 

FUNCTIONS 

@ 

(1) Transfers the specified number of data, n, in blocks from the 
devices headed by the specified device, @ ,  to the specified 

@ Head destination device number 0 0 0 0  0 1 4 i i " d  Head source device number 

number of devices, 0, headed by the specified device, 0. 

Number of data transferred 

Block 
transfer 

0 

0 0 0 ~ 0  

1 13101 1 

(2) If a bit device is specified as @ ,0 ,the specified number of bit 
devices, n, headed by the specified bit device are processed in 

0 

multiples of 16 bits. 

Example 

BMOV PXlOO PMO K5 , 



6. INSTRUCTIONS /MELSEC-A 
and vice versa. 

(3) Devices specified as source may be defined as destination, a 
Example 

BMOV PD9000 PD9001 K4 

Example I 

BMOV PD9011 PD9010 K4 

PROGRAM EXAMPLE The following program transfers data from PMO to PM47 to 
PD9200 to PD9202. 

0 B M O V  PM 0 PD 9200 K 3 .-Transfers PMO to PM47 data t o  PD9022 to  

PD9202. 

4 END 

RESTRICTIONS HINT 

11 The s~ecified bit device numbers, O and 0 .  must be a BMOV mav be used to transfer data from bit devices to word 
multiple of 16. devices. 

2) @ should not be outside the allowed range of the corres- 
ponding device. Any device outside the allowed range is not 
processed, e.g. PTlOO to 127.(28 points1 are only processed 
if BMOV PTlOO PD9000 K30 is defined. 
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6.6.15 Block-transferring floating-point data ...... BMOV 

FUNCTIONS 

FORMAT 

(1) Transfers the specified number of data, 0, from the data 
registers (PD) headed by the specified PD, @ , t o  the specified 

B M O V ~ O U O U O  

number of devices, 0, headed by the specified device, 0. 

Block 
transfer 

0 

(2) Devices specified as source may be defined as destination, 
and vice versa. 

BMOV PDO PD1 K4 

Example Y 
B M O V  P D l l  PDlO K4 

RESTRICTION 

@should not be outside the allowed range of the correspond- 

a ing device. Any device outside the allowed range is not 
processed, e.g. data is onlyiransferred from PDO through 23 
124 points) to PDlOOOthraugh 1023 if BMOV PDO PDlOOO K30 is 
defined. 
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PROGRAM EXAMPLE The following program transfers data from PDO to PD18 to PD1 to 

PD19 and stores (A2) data to PDO when PXlOO is switched on. 
(Program 1 used) 

YES (PX100 OFF) 

PO1 00 

0 
- 
PXlOO - (AO) 

3 
YES 

2 PMO - (AO) 1 5 1  0 - P M O  I Sets the PXlOO rise flag. 

0 N O T  p 2 188 ........................................... ~~~d~ px100 data to ( ~ 0 ) .  

1 JC p 8 180 ....................................... J u g  ON/OFF state of pX100. 

2 L D R B  P M  8 eads PMO data to (AO). 
3 JC P 0 10 1 ..........................................Judges ON/OFF state of PMO, 

4 BMOlJ P D  8 PD 0 K 19 ....................... Transfers data from PDO to 18 to 

PD1 to 19. 
3 "0" fl 2 PD 1 ...................................Transfers data from (A2) to PDO, 

1 1 S E T  pM 8 ............................................. PMO (PX100 rise flag). 

12 J M P  P 0181 umps to P0101. , 3 p 0 180 ................................................pointer p0100, 

P 
1 5 R S  T p M  0 ................................................Resets pMO (pX100 flag), 

16 p 8101 ................................................pointer PO101, 

IS E N D  
I I 

t 
8 (A21 - PDO I 
11 Resets the PXlOO rise flag 

18 
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6.7 Buffer Memory Access Instructions 

Used to access the buffer memory of the special function module 
loaded to the A81CPU's base unit. 

Instruction 

FROM 

DFRO 

TO 

DTO 

Description 

Reads l-word data from the special function module buffer memory. 
Either of the following may be used in accordance with the device used to 
store the data read. 

(1) Reading data to word device 
Stores 1Bbit binarv data of buffer memorv to a word device. 

(2) Reading data to floating-point device 
Converts 16-bit binary data of buffer memory into floating-point data 
and stores the result to a floating-point device. 

Reads 2-word data from the special function module buffer memory. 
Either of the following may be used in accordance with the device used to 
store the data read. 

(1) Readina data to word devices . . - 
Stores 32-bit b i n a ~  data of buffer memorv to two word devices. 

(2) Reading data to floating-point devices 
Converts 32-bit binary data of buffer memory into floating-point data 
and stores the result to floatina-~oint devices. 

Writes data to l-word area of the special function module buffer memory. 
Either of the following may be used in accordance with the data written. 

(1) Writing 1Bbit binary data 
Writes word device data or constant to l -word area of the buffer 
mRII1ON. 

(2) Writing floating-point data 
Converts floating-point data into 16-bit binary data and writes the 
result to l-word area of the buffer memorv. 

Writes data to 2-word area of the special function module buffer memory. 
Either of the following may be used in accordance with the data written. 

(1) Writing 32-bit binary data 
Writes 32-bit binary data from two word devices to 2-word area of the 
buffer memory. 

(2) Writing floating-point data 
Converts f1oating:point data into 32-bit binary data and writes the 
result to 2-word area of the buffer memorv. 

Refer To 

Section 6.7.1 

Section 6.7.2 

Section 6.7.3 

Section 6.7.4 

Section 6.7.5 

Section 6.7.6 

Section 6.7.7 

Section 6.7.8 
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6.7.1 Reading data from special function module in blocks of 1 word 

(16-bit binary data to 16-bit binary data) ...... FROM 

FUNCTIONS 

FORMAT 

Error Occurr 

F R O M ~ ~ ~ ~ U O U ~  

(1) Reads the number of words, 0, from addresses headed by 
the specified address, a, of the buffer memory in the 

0 
specified special function module, 0, and stores the data to 

~p~ 

the devices headed by the specified device, 0. 

Special function module 
buffer memory 

Device, C3 

Q 

(16-bit binary data) (Floating-point data) 

RESTRICTION 

Q should be within the allowed range of the specified device, 
@. and that of the special function module buffer memory 
accessed. 



6. INSTRUCTIONS /MELSEC-A 
(2) (nl should be defined by the two most significant digits of the 

head I10 number assigned to the slot which accommodates - 
the special function module. 

P X l l O  
10 

P X l l F  
10 

PXlOF 

PX140 PXlSO 
lo to 

PXISF P X l l F  
PY14a PY160 

10 to 
PYISF PY17F 

Specify ~ 2 0 ' o r  HI4 as the head 110 
number read, Q. 

(3) 16-bit binary data is stored to the specified device, 0. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads 2 words to PD9000 from address 10 

of the buffer memory in the A68AD loaded onto slot 0 of the main 
base unit. 

to to 10 to 
PXl lF  PXl3F PX14F PY15F 
PYlOO PY120 

Address 
Buffer memory 

o n  

instruction 
* PD9000 
* PD9001 

12 (16-bit binary data) 

(16-bit binary datal 

0 FROM H 0010 K 10 PD 9000 K 2-.Reads data f rom buffer memory 
addresses 10 and 11 to  PD9000 

and PD9001. 
5 END 

L I 

HINTS 

11 The instruction should be used if the buffer 
memory data is made up in blocks of 2 words. 

2) Buffer memory data stored in blocks of 1 bit should be read 
as 16-bit binary data. 



6. INSTRUCTIONS /MELSEC-A 
6.7.2 Reading data from special function module in blocks of 1 word 

(16-bit binary data to floating-point data) ...... FROM 

I\ I 1 Set Device I Number I Error Occurrence I 

FUNCTIONS (1) Reads the number of words, a, from addresses headed by 
the specified address, a, of the buffer memory in the 
specified special function module, a, and stores the data to 
the devices headed by the specified device, @I. 

Special function module 
buffer memory Device, 

Points, a 

(16-bit binary data) (Floating-point data) 

(2) should be defined by the two most significant digits of the 
head I10 number assigned to the slot which accommodates 
the special function module. 

PXlOO PXllO PX120 PX130 
t0 10 10 10 

PXlOF P X l l F  PX12F PX13F 

I I 

RESTRICTION - 
G. should be wllhln the allowed range of the spec~fled devlce. 

0 D . and that of the specla1 funct~on module buffer memory 
accessed 



6. INSTRUCTIONS /MELSEC-A 
(3) 16-bit binary data in the buffer memory is converted into 

floating-point data and the result is stored to the specified 
device, @. 

PROGRAM EXAMPLE The following program reads 2 words to PD9000 from address 10 
of the buffer memory in the A68AD loaded onto slot 0 of the main 
base unit. 

PXllF PX13F PXl4F PYISF 
PYlOO PYlZO 

to to 
WllF W13F 

Buffer memory 
Address 

:tS 
; 

instruction 
b PDO -1 

12 
(Floating-point data) 

Whit binary data) 

0 F R O M  H 0010 K 10 PD 0 K 2-..-Reads data from buffer memory 

addresses 10 and 11 to PDO. 
5 END 

HINT 

The instruction should be used if the buffer memory 
data is made up in blocks of 2 words. 



6. INSTRUCTIONS /MELSEC-A 
6.7.3 Reading data from special function module in  blocks of 2 words 

(32-bit binary data t o  32-bit binary data) ...... DFRO 

Set Data 

cia1 function module head I/ 

FORMAT 

FUNCTIONS 

D F R O ~ G ~ J U ~ U O U ( ~ ~ :  J ) 

Error Occurrence I 

(1) Reads the number of words, X 2, from addresses headed 
by the specified address, a, of the buffer memory in the 
specified special function module, 0, and stores the data to 
the devices headed by the specified device, 0. 

Special function module 
buffer memory CPU module 

Device. 0 7 1  

i Points, 
6 9 x 2  

I I i 
(Binary data) (Binary data) 



6. INSTRUCTIONS /MELSEC-A 
(2) (nl should be defined by the two most significant digits of the 

head I10 number assigned to the slot which accommodates a the special function module. 

PX12F PX13F PX15F PXl7F 
W 1 0  PY lW 

10 to 
PYlSF PYl7F - Specify K20 or HI4  as Q. 

(3) Binan/ data is stored to the devices headed by the specified 
device, 0, in blocks of 2 devices. 

I I 

RESTRICTION 

should be within the allowed range of the specified 
device, a, and that of the special function module buffer 
memory accessed. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads the CHI present value to PD9000 and 

a PD9001 from addresses 4 and 5 of the buffer memory in the AD61 
loaded onto slot 0 of the main base unit. 

to to 10 to 
PXllF PX13F PX14F PY15F 
PYlOO PY120 

to 10 

PYllF PY13F 

instruction 
3456" - PD9000 

5 00121 PD9001 

AD61 buffer Writes mode 

o I memory - designation 
address 3 value (181. I 

............ 5 Switches on AD61 CHI  count enable. 

............ switches on AD61 C H I  present value read 
request. 

addresses 4, 5 PD9001 

............ switches off AD61 C H I  present value read 
request. 

13 END 
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....... 0 TO H 0010 K 3 K 18 K 1 Writes 2-phase input mode to 

address 3 of the buffer memory. 
5 S E T  p~ 1 14 ........................................... CHI enable py114, 

6 SET py 1 1  5 ............................................. CHI present value read re. 

quest PY115. 
7 DFRO H 0010 K 4 PD 9808 K I-.. .Reads data from buffer memory 

addresses 4 and 5 to PD9000 and 

PD9001. 
12 RST PY 1 15 ...........................................Resets CHI present value read 

request PY115. 

13 END 

I I 

HINTS 

is used to process 2-word data as binary. 



6, INSTRUCTIONS /MELSEC-A 
6.7.4 Reading data from special function module in  blocks of 2 words 

(32-bit binary data t o  floating-point data) ...... DFRO 

Set Data 
PX PY PM SP.QM PT PD SQPD A0 A1 A2 K H P 

TWO most significant digits of spe- 
@ cial function module head 110 

, ~ >  ,\ ~~, ~, 
number 

I@) Number of data read < ,  
2 2 

FUNCTIONS (1) Reads data from addresses headed by the specified 110 
address, a, of the special function module. 

should be defined by the two most significant digits of the 
I10 address assigned to the special function module. 

I 

TO 

P X l l  F 
PYlOO 

to 



6. INSTRUCTIONS /MELSEC-A 
(2) 32-bit binary data stored in addresses headed by the specified 

address, 0, is converted into floating-point data and the 
result is stored to the devices headed by the specified device, 
0. 

Special function module 
Address buffer memory 

A81CPU 

t 
1 points, a 
O f 2  1 

(Floating-point data) 

(32-bit binary data) 

I I 

RESTRICTION 

Q should be within the allowed range of the specified 
device, @. and that of the special function module buffer 
memory accessed. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads the CHI  present value to PDO from 

addresses 4 and 5 of the buffer memory in  the AD61 loaded onto 
slot 0 of the main base unit. 

Main base unit configuration 

PXlOO PX120 PX140 PY150 
to to 10 10 

PXllF PX13F PX14F PY15F 
PYlOO PY120 

FROM instruction 
4 -PDO 1 1 193046 I 

I I 

(Floating-point data) 

6u 
(32-bit binary data) 

START 

1 
I AD61 buffer Writes mode 

memory - designation 
address 3 value 118). 

............ Switches on AD61 C H I  count enable. 

............ Swilches on AD61 C H I  present value read 
request. 

AD61 buffer memow + PDO 

............ 0 - PY115 

l 2  

Switches 017 AD61 C H I  present value read 
request. 

13 
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T 0 

S E T  
SET 

DFRO 

R S T  

END 

1.--Writes 2-phase input mode to 

address 3 of the buffer memory. 
.......... Sets CHI count enable PY114. 
.......... Sets CH1 present value read re- 

quest PY115. 

1 ..--.Reads data from buffer memory 

addresses 4 and 5 to PDO. 
.......... Resets CHI present value read 

request PY115. 



6, INSTRUCTIONS /MELSEC-A 
6.7.5 Writing data t o  special function module in  blocks of 1 word 

(16-bit-binary date t o  16-bit binary data) ...... TO 

FUNCTIONS 

Error Occurrence 7 
(1) Writes data to addresses headed by the specified I10 address, 
a, of the special function module. 

should be defined by the two most significant digits of the 
I10 address assigned to the special function module. 



6. INSTRUCTIONS /MELSEC-A 
(2) The specified 16-bit binary data, 0, is written to the buffer 

memory addresses headed by the specified address, 0. 0 
(a) 6) = device number 

ABlCPU 

3 ;El4 
(16-bit binary datal 

Buffer memory - 

poi+, a 
2 
3 

116-bit binary datal 

(b) O = constant (K, H) or (Al )  

- -  
Paints, Q 

I 
-----. 

(16bit binary data) ( l6bi t  binary data) 

I I 

RESTRICTION 

should be within the allowed range of the specified 
device, @, and that of the special function module buffer 
memory accessed. 

6-83 
18 INN 68168A 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program writes 5 to address 0 (number of channels) 

a of the buffer memory in the A68AD loaded onto slot 0 of the main 
base unit. 

Main base unit configuration 

10 to to to 
P X l l F  PX13F PX14F PY15F 
PYlOO PY120 

to to 
PYl lF  PY13F 

A68AD 

A B ~ C P U  Address buffer memory 

0 1 K5 

0 T O  H 0010 K 0 

5 E N D  

K 5 K 1 - - - - - . . . . .Wr i t es  5 to buffer memory 

address 0. 



6. INSTRUCTIONS /MELSEC-A 
6.7.6 Writing data to  special function module in blocks of 1 word 

(Floating-point data to  16-bit binary data) ...... TO 

FORMAT ~ 0 ~ ~ ~ ~ ~ @ ~ ( n 3 )  

FUNCTIONS (1) Writes data to addresses headed by the specified I10 address, 
Q, of the special function module. 

should be defined by the two most significant digits of the 
I10 address assigned to the special function module. 

to to to 
PXllF PX13F PXl4F 
PYlOO PY120 
to to 

PYllF PYl3F 
7 



6. INSTRUCTIONS /MELSEC-A 
(2) The specified floating-point data, 0, is converted into 16-bit 

binary data and the result is written to the buffer memory 
addresses headed by the specified address, Q. 

(a) ($3 = device number 

A81CPU Buffer memory 

.Q+1 

0 + 2 - Q + 2  
0 + 3 -Q+3  

(Floating-point data) (16-bit binary data) 

(b) O = constant (K, H) or (A2) 

Buffer memory - 

(Floating-point data) (16-bit binary data) 

RESTRICTION 

1) Q should be within the allowed range of the specified 
device. @, and that of the special function module buffer 
memory accessed. 

2) Thespecified device number data.0, between -32768 and 
32767 may only be converted into 16-bit binary data 
without any fault. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program writes floating-point data from (A2) to 

address 1 (CH2 digital value) of the buffer memory in the A62DA 
loaded onto slot lo f  the main base unit. (Program 6 used) 

Main base unit configuration 

to to to to 
P X l l F  PX13F PX14F PY15F 
PYlOO PY120 

to to 
P Y l l F  PY13F 

Address 

r 7 Z F l - 1  
3 

IAO) = 1 Checks DIA ~nversion ready signal 

, A62DA buffer memory I IA2) address 1 

10 END 

N O T  p,y 1 2  1  ............................................ Reads D/A conversion ready 

signal. 
1  J C  p 0608. ..................................... Jumps to PO600 if D/A conversion 

ready signal is off. 
2 S~~ p y  1 3 ~  ...........................................switches on output enable signal 

PY13B. 

................ 3 T O  H BB 12 K 1 R 2  K 1 Writes data from (A2) to buffer 

memoly address 1. 
............................................... 

I 8 P 0600 Pointer PO600 

10 END 

I I 

6-87 
I8 INAI SS1SkA 
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6.7.7 Writing data t o  special function module in  blocks of 2 words 

(32-bit binary data t o  32-bit binary data) ...... DTO 

FUNCTIONS 

Error Occurrence 

(1) Writes data to addresses headed by the specified I10 address, 
a, of the special function module. 

should be defined by the two most significant digits of the 
I10 address assigned to the special function module. 

I 

- 
PXlOO 

to 
PXllF 
PYlOO 
.. 

PYllF 
T 

RESTRICTION 

a should be within the allowed range of the specified device. 
E , and that of the special function module buffer rnemoly 
accessed. 



6. INSTRUCTIONS /MELSEC-A 
(2) The specified 32-bit binary data, 0, is written to the buffer 

memory 2-word area headed by the specified address, 0. a 
I Special 



6, INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program writes data from PD9000 and PD9001 to 

a addresses 6 and 7 (CHI set value) of the buffer memory in  the 
AD61 loaded onto slot 0 of the main base unit. 

P X l l F  PX13F PX14F PYI5F 
PYlOO PY120 

to to 
P Y l l F  PY13F 

AD61 
buffer memory 

Address 

A81 CPU 5l 
instruction 

PD9201 

........................ 0  M O V  H 86R0 PD 9000 .  Sets 86AO" to PD9000. 

3 MOU H 0001  PD 9001  .......................... Sets 0 0 0 1 ~  to  PD9001. 

.......... 6  DTO H 0 0 1 0  K 6  PD 9 0 0 0  K 1 Writes data from PD9000, PD9001 

to buffer memory addresses 6. 7. 

11 END 

6-90 
IB INN  66,6811 



6. INSTRUCTIONS /MELSEC-A 
6.7.8 Writing data to special function module in blocks of 2 words 

[Floating-point data to 32-bit binary data) ...... DTO 

FUNCTIONS (1) Writes data to addresses headed by the specified I10 address, 
Q, of the special function module. 
Q should be defined by the two most significant digits of the 
I10 address assigned to the special function module. 

to 10 10 to 
PXl lF PX13F PX14F PY15F 
PYlOO PY120 

10 to 



6. INSTRUCTIONS /MELSEC-A 
(2) The specified floating-point data, 0, is converted into 32-bit 

0 binary data and the result is written to the buffer memory 
addresses headed by the specified address, a. 
(a) @ = device number 

Special function module 

Address buffer memory 

0 

O+(Q-l) 

RESTRICTION 

Q should be within the allowed range of the specified 

0 
device. 0, and that of the special function module buffer 
memoly accessed. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program writes 0 to addresses 1 and 2 (CHI preset 

value) of the buffer memory in the AD61 loaded onto slot 0 of the 0 main base unit. 

0 BWOU P X  100 PD 9000 K 1 me moly  clears (A2) to 0. 
4 L ~ Q W  pD 9000 ......................................... Stores (A2) data to buffer memory 

addresses 1, 2. 
5 W X O R  H 0080 

6 STRW PD 9000 

7 END 



6. INSTRUCTIONS /MELSEC-A 
6.8 Macro Function Parameter ReadIWrite Instructions 

Used to read and write macro function parameters using the user 
program. 

Instruction 

PRR 

PRW 

leads the macro function parameter to (A2) in accordance with the 
pecified loop number and data number. 

41 I 
Writes (A2) data to the macro function parameter in accordance with the 
ipecified loop number and data number. 

Parameter area 
I 

Refer To 

Section 8.6.1 

Section 8.6.2 



6. INSTRUCTIONS /MELSEC-A 
6.8.1 Reading the macro function parameter ...... PRR 

FUNCTIONS (1) Reads the macro function parameter to (A2) in accordance 
with the specified loop number (1 to 64), 0, and data 

FORMAT 

number (1 to 41), @. 

PRR uG?Du(n2) 

Parameter of 
loop number,  Q 

0 

(2) When data 41 is specified, " A  MV" of the specified loop is read 
to (A2). 

L I 

Restrictions 

1) The loop number specified as (3 is between 1 and M. 

2) The data number specified as Q is between 1 and 41. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads the PV change rate alarm set value 

(data 20) of loop 5 to PDO. 

START 

Data 20 - (A2) 

(A21 - PDO 3u 
8 pRR K 5 K 20 .............................-.....Reads data 20 of loop 5 to (A2). 

3 S T R F  PO 8 ..............................................Transfer (A2) data to PDO, 

4 END 



6. INSTRUCTIONS /MELSEC-A 
6.8.2 Writing the macro function parameter .....- PRW 

FUNCTIONS (1) Writes the (A2) data to the macro function parameter in 
accordance with the specified loop number (I to 64), Q, and 

FORMAT 

data number (1 to 421, 

Parameter of 
loop number, Q 

Data written 
IA2) -1 

h I 

P R W ~ ~ ~ ~  

(2) When data 42 is specified, "EV.-,, PVf,-,, PVf.-,, t AMV, A 
Do-," of the specified loop is cleared to zero, independently of 
the A2 data. 

- 

Restrinionr 

1) The loop number specified as Q is between 

21 The data number specified as Q is between 

1 and 64. 

1 and 42. 

6-97 
I0 INN 661684 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program sets the MV high limit value (data 23) of 

START 

+. 

(A21 - Data 23 of loop 3 

8 LDRF K 7 1 . 6 2  ................................. S ets 71.62 to (A2). 

1 PRW K 3 K 23 - - - - - - - - - . - - . . . . - - - . . . . T rans fe rs  (A21 data to data 1 of 

loop 3. 

4 E N D  



6. INSTRUCTIONS /MELSEC-A 
6.9 Comparison Instructions 

Any of the comparison instructions compares accumulator A1 
(16-bit BIN data) or A2 (32-bit BIN data) with the specified device to 

e 
determine which instruction to be executed, the one at the next 
step or the step after the next. 

Instruction 

LTAW 

. - .  

following processings in accordance with the result. 
(AT)>@- Executes the instruction at the next step. 

Description 

Section 6.9.1 

Refer To 

IA1)S.S)- Executes the instruct~on at the step after the next. 

Compares (A2) with the specified device. 0. and performs either of the I 

Compares (Al )  with the soecified device. 0. and performs either of the I 

following processings in accordance with the result. 
(A2)>0- Executes the instruction at the next step. 
(A2 )50 -  Executes the instruction at the step after the next. 

Compares (Al )  with the specified device, 0 ,  and performs either of the 
following processings in accordance with the result. 

(A1)<0- Executes the instruction at the next step. 
I A 1 ) 2 0 -  Executes the instruction at the steo after the next. 

Section 6.9.2 

Section 6.9.3 

LTAF 

EQAW 

Compares (A2) with the specified device, 0 ,  and performs either of the 
following processings i n  accordance with the result. 

(A2)<0- Executes the instruction at the next step. 
(A2)ZO- Executes the instruction at the step after the next. 

EQAF 

Section 6.9.4 

Compares (Al )  with the specified device, 0, and performs either of the 
following processings in accordance with the result. 

(AT)=@- Executes the instruction at the next step. 
(Al)+@-Executes the instruction at the step after the next. 

Section 6.9.5 

Compares (A2) with the specified device, 0, and performs either of the 
following processings in accordance with the result. 

(A2)=0- Executes the instruction at the next step. 
(A2)+0- Executes the instruction at the step after the next. 

Section 6.9.6 



6. INSTRUCTIONS /MELSEC-A 
6.9.1 Data comparison with (Al) (>) ...... GTAW 

FUNCTIONS 

a 

(1) Compares accumulator ( A l )  with the specified device or 
constant, 0. The step executed depends on the comparison 
result as indicated below: 

FORMAT 

I (Al l  > @ I Executes the instruction at the next steo. I 

GTAW , @ 

(2) The data in the specified device, 0, remains unchanged after 
the I m I  instruction is executed. 

mr) > O 

RESTRICTIONS 

1) The instruction used at the step after the ininruc- 

0 tion should be of one step. An operation error will occur if 
the instruction used consists of two or more steps. 

12) The constant used with the/ instruction is between 
-32768 and 32767 or between OOOOH and FFFFH. 

I 

' @ 
Executes the instruction at the step after 
the next. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program changes any negative value in PD9000 to 

0. (Program 15 used) 

START * 
PI501 I I 

4 
12 END 1 

0 LDRW K 0 ............................................... StOresOto(Al ) ,  

1 ( ~ T R W  P D  9 0 0 0  ........................................ ompares ( ~ 1 )  with ~ ~ 9 0 0 0 .  

3 J M P  p 1 5 0 0  .........................................jumps to pointer pi500 if ~ ~ 9 0 0 0  

value is less than 0. 
4 J MP p 150  1 .........................................jumps to pointer pi501 if ~ ~ 9 0 0 0  

5 P 1500  

7 MOV K 0 PD 9 0 0 0  

10 P 150  1 

12 END 

value is greater than or equal to 0. 

Stores 0 to PD9000. 



6, INSTRUCTIONS /MELSEC-A 
6.9.2 Data comparison with (A2) (>) ...... GTAF 

FUNCTIONS 

a 

(1) Compares (A2) with the specified device or constant, @ . The 
step executed depends on the comparison result as indicated 
below: 

FORMAT 

I I (A21 > O I Executes the instruction at the next step. I 

GTAF , 0 

(2) The data in the specified device, @,  remains unchanged after 
the ( instruction is executed. 

(A21 > 0 

RESTRICTIONS 

11 The instruction used at the step after the m in ins t ruc t i on  
should be of one step. An operation error will occur if the 
instruction used consists of two or mare steps. 

2) Thedata used with themin ins t ruc t ion  is between ? 2.7 
X lo-" and k 9.2 X 10''. 
The constant specified during programming is between ? 1 
XIO-g and k 9.999X109 or between OOOOH and FFFF". 

(A21 Executes the instruction at the step after 
the next. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program changes any PDO value less than 0 to 0 and 

any value greater than 1000 to 1000, and outputs the value from 
channel 1 of the A62DA. (Program 16 used) 

START 
I 

PDO - (A2) 

O- 

19 1 A62DA buffer memory - address 0 I 

9 YES 

MOV 
PI600 

3 

24 ( END 

0 - PDO 
14 

0 LDRF PD tores P W  data to (A2). 

1 GTRF K ompares (A2) data with 0. 
2 JMp p 1 6 0 0  ............................................ to pointer P1600. 

.................. 3 MOU K 0 p D 0 ............stores 0 to PDO, 
6 JMp p 1 6 0 2  ....................................... Jumps to pointer P1602, 

7 P 1 6 0 0  
9 GTRF K 1 0 0 0  ......................................... ompares (A2) data with 1000, 

1 0  JMp p 1 6 0  1 .........................................Jumps to pointer P1601 if the PDO 

value is greater than 1000. 
......................................... 1 1  JMP P 1 6 0 2  J umps to pointer PI602 if the PDO 

12  P 1 6 0 1  value is less than or equal to 1000. 
........................... 14 MOU K 1 0 0 0  PD 0 Stores 1000 to PDO. 

17 P 1 6 0 2  
19  T O  H 0 0  18  K 0 PD 0 K 1 .--.Writes PDO data to buffer memoq 

24  END address 0. 

MOV 
1000 - PDO 

PI601 .I 



6, INSTRUCTIONS /MELSEC-A 
6.9.3 Data comparison with (Al) (<) ...... LTAW 

FUNCTIONS (1) Compares ( A l )  with the specified device or constant, @ . The 
step executed depends on the comparison result as indicated 
below: 

FORMAT 

I / I A l )  < O I Executes the instruction at the next s t e ~ .  I 

LTAW 0 

(2) The data in the specified device, @ , remains unchanged after 
the /I instruction is executed. 

(A1) < 0 

RESTRICTIONS 

1) The instruction used at the step after t h e m  instruction 
should be of one step. An operation error will occur if the 
instruction used consists of two or more steps. 

2) The constant used with the LTAW instruction is between 
32768 and 32767 or between 0 0 0 0 ~  and FFFFH. 

. . - 

'A" ' ' Executes the instruction at the step after 
the next. 
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PROGRAM EXAMPLE The following program converts the PD9000 value into BCD and 

outputs the result to PY140 to 14F if that value is between 0 and 
9999, and switches on PY150 if that value is outside the above 
range. (Program 13 used) 

B LDRU PP 9000 ores PD9000 data to (Al). 

1 L T R W  K 8 ompares (Al )  data with 0. 

3 JMP P 138 umps to pointer P1300 if PD9000 

data is less than 0. 
4 G T R Y  K 9999 ............................................ Compares (Al )  data with 9999 if 

PD9000 data is greater than or 

equal to 0. 
6 J M p  p 13@@ ................................................. to pointer ~1300  if pDg000 

data is greater than 9999. 
7 BCD PP 9@88 PY 148 ..........................Converts pD9000 value into BCD 

and outputs the result to PY140 to 

14F if PD9000 value is between 0 

and 9999. 
18 R S T  pV 150 ...............................................Switches off pY150, 

I 1  JMP P 138 umps to pointer P1301. 

1 2 P  1380 
14 S E T  pv 158 -.............................................Switches on pY150, 

15 P 1301 

17 E N D  



6. INSTRUCTIONS /MELSEC-A 
6.9.4 Data comparison with (A2) (<) ...... LTAF 

Set Data 

a 

FUNCTIONS (1) Compares (A2) with the specified device or constant, @ . The 
step executed depends on the comparison result as indicated 
below: 

FORMAT 

I I (A2) < O I Executes the instruction at the next step. I 

LTAF , @ 

, 
Executes the instruction at the step after 

(2) The data in  the specified device, 0, remains unchanged after 
the ) instruction is executed. 

RESTRICTIONS 

1) The instruction used at the step a f t e r t he~ in i ns t ruc t i on  
should be of one step. An operation error will occur if the 
instruction used consists of two or more steps. 

2) The data used with the (instruction is between f 2.7 
X and f 9.2 X lo'*. 
The constant specified during programming is between f 1 
XIO'P and f 9.999X109 or between OOOOw and FFFF.. 



6. INSTRUCTIONS 

PROGRAM EXAMPLE The following program transfers the PDO value to PD9000 and 
switches on PY150 if that value is between -32768 and 32767 if 
that value is outside the above range. (Program 14 used) 

PDO - iA2) - 
MOV 1 PDO - PD9000 I 

P1401 
I 

(- END 

0  L @ R F  P[, Stores PDO data to  (A2). 

1  L T R F  K - 3 2 7  ompares (A2) data with -32768. 

2 JFlP P 1 4  umps to pointer P1400 i f  PDO 

data is less than -32768. 
3 GTRF K 5 2 7 6  ompares (A2) data with 32767. 
4  JMF P 1 4 6  umps to pointer P1400 if PDO 

data is greater than 32767. 
............. 5 110V P o  0 Pa SBBB Transfers PDO data to PD9000. 

8 R S T  p y  1 5 0  "" ........................................... Switches off PY150. 
J P  1 4 0 1  .............................................Jums to p1401, 

1 0  P  1 4 0 0  

1 2  S E T  PY I witches on PY150. 

1 3 P  1 4 0 1  

1 5  END 



6, INSTRUCTIONS /MELSEC-A 
6.9.5 Data comparison with (Al) (=) ...... EQAW 

FUNCTIONS 

0 

(1)  Compares (Al )  with the specified device or constant, 0. The 
step executed depends on the comparison result as indicated 
below: 

FORMAT 

I I (Al )  = O ( Executes the instruction at the next step. I 

EQAW,@ 

(2) The data in the specified device, 0, remains unchanged after 
the 1-1 instruction is executed. 

I (Al)  = @ 

RESTRICTIONS 

11 The instruction used at the step after the iinstruc- 

a tion should be of one step. An operation error will occur if 
the instruction used consists of two or more steps. 

2) The constant used with the) instruction is between 
-32768 and 32767 or between 0000~ and FFFF*. 

* @ 
Executes the instruction at the step after 
the next. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program switches on W140 when the clock reaches 

10:OO. (Program 17 used) 

(A1)AOOFF" - (Al )  
3- 

YES 
1 

YES 

NO 
PI701 

PI703 -1- 1 

18 1 - PY140 I 
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8  14 [IT Pl1 mplements PM9061 and stores 

e result to (AO). 

I l i  P I  umps to pointer P1702 if PM9061 

data is off. 
L LpRI,, PC) q6''6 ............................................. Stores PD9096 data to (Al). 

1 I,IRli[i H BUFF NDs ( A l )  and OOFFH data and 

stores the result to (Al l .  
4 E i JQ l j  " 8 n  1 8  ..............................................Compares ( A l )  data with 0010". 

I .  !PIP F ' 1 7 0 8  .............................................. Jumps to pointer PI700 if ( A l )  = 

0010". 

7 I l l P  P  1 7 8 3  umps to pointer P1703 if ( A l l  = 

0010". 

E : P  1 7 8 8  

1 8  LDAIJ PD 4 6 3  tores PD9097 data to (A l l .  

I I lclRN[! H FFRO NDs (A l )  and FFOOH data and 

stores the result to (Al). 

li EQRIJ H 0 8 0  ompares ( A l )  data with 0. 

Jumps to pointer PI701 if ( A l l  = 

0. 

1 5  .IMP P  1 7 8 3  umps to pointer P1703 if ( A l l  = 

0. 
1 6  P  1 7 8 1  

1 %  5 E T  P\' 1 4 8  Switches on PY140. 

I W I l P  P  1 7 8 3  umps to pointer P1703. 

Z M  P 1 7 8 2  

2 2  S E T  PM 3 8 6 1  Switches on PM9061 (clock data 

read request). 

2 3  P  1 7 8 3  

2 5  END 



6. INSTRUCTIONS /MELSEC-A 
6.9.6 Data comparison with (A2) (=) ...... EQAF 

FUNCTIONS 

FORMAT 

(1) Compares (A2) with the specified device or constant, 0 . The 
step executed depends on the comparison result as indicated 
below: 

EQAF , @ 

(2) The data in the specified device, 0, remains unchanged after 
the instruction is executed. 

(A2) = @ 

I 1 

RESTRICTIONS 

11 The instruction used at the step after t h e ~ i n i n s t r u a i o n  
should be of one step. An operation error will occur if the 
instruction used consists of two or more steps. 

2) The data used with t h e m  ininstruction is between + 2.7 
X lo-" and 5 9.2 X 
The constant specified during programming is between 2 1 
X10P and 9.999X109 or between 0000. and FFFFH. 

(A21 = @ 

+ 

Executes the instruction at the next step. 

Executes the instruction at the step after 
the next. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program switches on PX100, samples the PDO value 

a 100 times, and stores the mean value to PD12. (Program 18 used) 

PMO - (AO) 

8 1 - PMO I 
!. 

I 25 0 - PMO I 
PI802 

14 PDll - (A21 I 
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on. 
4 ~ " 0 "  K 8 p p  1 8  K 2 ......................... Stores 0 to PD10, 11. 

8 SET 8 ...................................................Switches on PMO, 

9 P  1 8 8 8  

11 LDRF pD 1 6  ................................................. Stores PDlO data to (A2). 
1 2  + p p  @...................................................s (A2) and PDO data and 

stores the result to (A2). 
1 3  5TRF p p  1 8  ................................................. S t o r  (A2) data to PD10, 

14 LDRF p p  1 1  ................................................. Stores PDl l  data to (A2). 
................................................... 1 5  + K I Adds 1 to (A2) data and stores the 

result to (A2). 
1 6  STRF pD 11' ................................................. Stores (A2) data to PD11. 
1 7  EQRF K 1 8 8  ................................................Compares (A*) data against 100. 

1 8  Jnp p I g @ I  .............................................. Jumps to pointer PI801 if (A2) = 

100. 
1 9  JHp p 1 8 8 2  ............................................. J u m p  to pointer PI802 if (A2) = 

100. 
2 8  P 1 8 8 1  ....................................................... PDlO data to (A2). 

2 2  LDRF PD 1 0  
23  / K 1 @ 0  Divides (A2) data by 100 and 

a ............................................... 



6. INSTRUCTIONS /MELSEC-A 
6.10 Branch Instructions 

Used to cause a branch, e.g. to jump within a program, to call 
another program. 

I JMP I Causes an unconditional jump to a program step specified by the pointer. I Section 6.10.1 1 
Instruction 

I CALL I Execute the subroutine  roara am s~ecif ied bv the ~ointer.  1 section 6 . 1 0 1 3 ~ 1  

Description 

JC 

Refer To 

Causes a jump to a program step specified by the pointer if the (A01 data 
is 1. Executes the program at the next step if the (A01 data is 0. 

RET 

Section 6.10.2 

Returnsexecution from the subroutine program to the previous program. Section 6.10.4 
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6.10.1 Unconditional jump ...... JMP 

FORMAT 

FUNCTIONS 

Jk4P-P **** 
Set Data 

P Jump destination pointer number 

(1) Unconditionally executes the program specified by the 
pointer. 

a 

I Instruction I Result I 

Set Device 

I I 

RESTRlCTlONS 

An error is flagged if the pointer specified by JMP P ***% 
does not exist in the program. 

N v m k  
of 
Step 

1 

I 

P PX 

JMP P **** 

0 

Error Occurrence 

Jump to the specified pointer. 

51 PY 

(2) A jump may be made between programs. 

0 

54 PM 55 9.M 56 PT 57 PD 58 9.B 59 A0 A1 A2 K H 
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PROGRAM EXAMPLE The following program switches on PY121 if the PDIO value is 

greater than 1600 in program 1, and switches on PY120 if that 
value is equal to or less than 1600. (Program 19 used) 

0 I PDlO - (A2) I 

I 

13 END > 

0  LDRF PD 10 Transfers PDlO data to (A2). 
1  6 T R K 1  6 0 0  .........................................Executes the next step if (A2) data 

is greater than 1600, and executes 

the step after the next if that data 

is less than or equal to 1600. 
3 JMp p 1900  ............................................... to pointer p1900 if (A2) 

data is greater than 1600. 

4 SET  PV 120  Switches on PY120 i f  /A2) data is 

equal to or less than 1600. 

5 R S T  PV 121 Switches off PY121 if (A2) data is 

equal to or less than 1600. 
6 JMp p 190 1  ............................................... to pointer PI901 if (A2) 

data is equal to or less than 1600. 

7 P 1900 

9  S E T  PV 121 Switches on PY121 if (A21 data is 

greater than 1600. 

10 R S T  PV 120  Switches off PY120 if (A21 data is 

greater than 1600. 

11  P 1901  

13 E N D  
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6.10.2 Conditional jump ...... JC 

FUNCTIONS (1) Jumps to the specified pointer if the condition is enabled [(AO) 
= I]. 

(2) Executes the instruction at the next step if the condition is 
disabled [(AO) = 01. 

(2) A jump may be made between programs. 

Instruction 

JC P X X X X  

RESTRICTIONS 

An error is flagged if the pointer specified by JC P XXXX 
does not exist in the program. 

Condition 

IAO) = 1 

IAO) = 0 

Result 

Jumps to the specified pointer. 

Executes the instruction at the next step. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program transfers the PX120 to 12F data to PDO if 

PX100 is on in program 1, and transfers the PX140 to 14F data to 
PDO if PX100 is off. (PX120 to 12F and PX140 to 14Fvalues in BCD. 
Program 20 used.) 

I I 

1 
YES 

P2000 

BIN BIN 
PX140 to 14F - PDO PX120to12F-PDO 

13 END 

0 L D f i B  P X  1 8 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Trasfe PXlOO data to  (AO). 

1 J C  p 2000  ......................................... J to pointer P2000 if (AO) 

data is 1 and executes the step 

after the n e a  if that data is not 1. 

2 0 I N  P X  1 4 0  PD 0 ........................... Converts PX140 to  14F data into 

BIN and stores the result to  PDO. 
5 J,,P p 20" 1 ......................................... J u m p  to pointer p2007, 

6 P 2 0 0 0  

8 B I N  P X  12e P D  0... ........................ Converts PX120 to  12F data into 

BIN and stores the result to PDO. 

11 P 200 1 

13 END 
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6.10.3 Subroutine calllreturn ...... CALLIRET 

FUNCTIONS (1) The ICALLJ instruction executes the subroutine program 
specified by the pointer. 

FORMAT 

(2) The instruction indicates the end of the subroutine 
program. 

CALL u P * * * WRET 

(3) The instruction returns execution to the instruction at 
the step following the instruction. 

I instruction I Result 1 Number of Stem I 
Executes the subroutine program speci- 
fied by the pointer. l 2 1  

(4) The instruction may be executed between programs. 

RET 

(5) T h e m  instructions may be nested up to a level of five. An 
operation sequence is as shown below when the 
instructions are nested. 

Subroutine program Subroutine program 
Main program (P0102) 

CALL PO100 CALL PO102 11 to 51 indicate the order 

of program execution. 

END 

Up to 5 levels 

Terminates the subroutine program ex- 
ecution and executes the instruction at the 
step following the ICALL] instruction. 

RESTRICTIONS 

1) The subroutine program must be ended by the (RETJ 
instruction. Otherwise an error will occur. 

1 

2) An error will be flagged if t h e ~ i n s t r u c t i o n s  are nested 
to six or more levels. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following example performs no operation if PXlOO is off, and 

reads a value from channel 1 of the A68AD. divides the value by 20 
and outputs that value to PY120 to 12F if PX100 is on. (Program 21 
used) 

P 

START 

PXlOO - (A01 
0 s  

6 END 

A68AD buffer memory _ PDIO 
address 10 I 

1 
17 PDlO - (A21 I 

22 RET 

0 N O T  pX 180 . i p s  PXlQO and transfers to (AO), 

1 J C  p 2108 .............................................. to pointer p2100 if PXlOO 

is off, and executes the next step if 
PXlOO is on. 

2 C U L L  p 21 10 ......................................... Jumpsto the subroutine program 

at pointer 2100 and executes the 

program. 

4 P 2100 

6 E N D  

10 P 2110 
..... I? F R O M  H 0014 E 10 PD 10 K 1 Reads the digital value from the 

AD68AD CHI to PD10. 
17 LDF(F p [ ,  10 ......................---.....................stores PDT0 data to (Az), 

IS : K 2" Divides (A21 data by 20 and stores 

the result to (A21. 
................... 19 Mnv R 2 , I 20 Transfers (A21 data to PY120 to  

12F. 
22 RE,  ........................................................... Refurns to the instruction follow. 

ing the instruction. 
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6.11 Operation Instructions 

The operation instructions perform operations used for process 
control, etc., e.g. addition, subtraction, multiplication, division and 
trigonometric function, using accumulator (A2). 

I 1 Subtracts the specified device data from the (A2) data and stores the 

Instruction 

+ 
Description 

Adds the (A21 data and the specified device data and stores the result to 
IA2). (A2) + 0 - I N )  

Divides the (A2) data by the specified device data, multiplies the result by I pcT 1 100, and stores the final result to (A2). 
l ( N )  / 01 X 100 - (A2) 

- 

* 
/ 

I SaAT I Calculates the square root of the (A2) data and stores the result to (A2). 
J m2) - m21 

result to (A2). (A2) - 0 - (A2) 

Multiplies the (A2) data by the specified device data and stores the result 
to (A2). (A2) * 0 - (A2) 

Divides the (A21 data by the specified device data and stores the result to 
IA2). (A2) / 0 - IA2) 

~p 

I I calculates the absolute value of the (A2) data and stores the result to lA2). 
I (A2) I - (A21 

I -,., I Calculates the sine value of the (A2) data and stores the result to (A2). 

I TAN 1 Calculates the tangent value of the (A2) data and stores the result to (A2). 
tan(A2) - (A2) 

cos 

I ASlN 1 Calculates the arc sine value of the (A2) data and stores the result to (A2). 
sinPlA2) -+ lA21 

Calculates the cosine value of the (A2) data and stores the result to (A2). 
coslA2) - /A21 

Calculates the arc cosine value of the IA2) data and stores the result to 1 1 (A2). cosP(A2) - (A2) 

Calculates the common logarithm of the (A2) data and stores the result to I 1 (A2I. los~(A2)  - (A21 

ATAN 

EXP 

Calculates the arc tangent value of the (A2) data and stores the result to 
(A2). tanP(A2) - (A21 

Calculates the exponential function of the (A21 data and stores the result 
to IA2). em' - IN) 

Refer To 

. 

Section 6.11.1 

LN 

Section 6.1 1.2 

Section 6.1 1.3 

Calculates the natural logarithm of the (A2) data and stores the result to 
(A2). log elA2) - (A2) 

Section 6.1 1.4 

Section 6.11.5 

Section 6.1 1.6 

Section 6.1 1.7 

Section 6.11.8 

Section 6.1 1.9 

Section 6.11.10 

Section 6.11.1 1 

Section 6.11.12 

Section 6.1 1.13 

Section 6.11.14 

Section 6.1 1.15 

Section 6.11.16 
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6.11.1 Addition ...... -I- 

FUNCTIONS (1) Adds the (A21 data and the specified device data, 0, and 
stores the result to  (A2). 

FORMAT 

I (A21 

Before execution 

0 1876501 
0 I + instruction I 

+ -@ 

I After execution A 

(2) The specified device data, 0, remains unchanged after the 
instruction is executed. 

The (A2) data is overwritten by the execution result of t h e m i n s t r u c t i o n . ~ h e  (A21 

data required should be saved before execution of the instruction. 

I 1 

RESTRICTIONS 

11 Data used with theBinstruct ion is between f 2.7 X 2) Any specified constant (Kl outside the range -32768 to 
and f 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant IK) specified during programming is between the four most significant digits. 
K ? 1 X and K9.999 X lo8. 

Example: If +Kg99999 is entered in the program, it 
changes to +K9999E. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program stores -12345 to (A2), adds the (A2) data 

and 99990, and stores the result to PD5. 

L D R F  ,,-,'-',? ...................................... , -., . Stores -12345 to (A2). 
...................................... 1 + K 9'3990 Adds (A2) data and 99990 and 

stores the result to (A2). 
S T R F  P D  5 ............................................... Stores (A2) data to PD5. 

T E N D  ..................................................... . . .ermnaes program execution. ., 
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FUNCTIONS (1) Subtracts the specified device data, @ ,from the (A2) data and 

6.11.2 Subtraction ...... - 

stores the result to  (A2). 

FORMAT 

0 I - instruction 1 I 

- -@ 

After execution (A2) I 
word device data, 0, remains unchanged after 

is executed. 

The (A2) data is overwritten by the execution result o f  t h e m  instruction.The (A21 

data required should be saved before execution of the m instruction. 

RESTRICTIONS 

11 Data used with t h e m  instruction is between + 2.7 X 10." 21 Any specified constant (I0 outside the range -32768 to 
and k 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant IK) specified during programming is between the four most significant digits. 
K f 1 X and K9.999 X 10'. 

,I c anges Example: If -K876% is entered in the program 't h 
to -K8765& 
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PROGRAM EXAMPLE The following program stores the PD1 data (87650) to (A2). 

subtracts 13578 from the (A21 data, and stores the result to PD10. 0 

L D R F  PD 

START 
I 

(A21 - PDlO 

.'-T-' 

11 data (87f 

6-125 
IB INAI 66168A 
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6.11.3 Multiplication ...... 

I FORMAT I %-@ I 

FUNCTIONS (1) Multiplies the (A2) data by the specified device data, 63, and 
stores the result to  (A2). 

I After execution (A2) I 

(A21 X O - (A21 

(2) The specified device data, 63, remains unchanged after the 
instruction is executed. 

Before execution 

The (A21 data is overwritten by the execution result of t h e m  instruction. The (A2) 

data required should be saved before execution o f  the m instruction. 

I I 

RESTRICTIONS 

11 Data used with theminstruction is between ? 2.7 X 10-20 21 Any specified constant (K) outside the range -32768 to 
and ? 9.2 X 32767 is set to 0 during programming with the exception of 
The constant (Kt specified during programming is behveen the four most significant digits. 
K ? 1 X 10.' and K9.999 X lo9. 

Example: If X K 1 2 3 4 E  is entered in the program, it 
changes to XK1234E.  



PROGRAM EXAMPLE 

6. INSTRUCTIONS /MELSEC-A 
The following program stores the PD5 data (12345) to (A2), 
multiplies the (A2) data by the PD6 data (3456), and stores the 
result to PDlO. 

START w 

0 CDRF pD 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ores  pD5 data (12345) to (A2). 
I pD 6 .................................................... (A2) and PD6 data 

together and stores the result to 

(A2). 
2 STRF pD 10 .............................................Stores (A2) data to PDlO, 

3 END 
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6.11.4 Division ...... / 

FUNCTIONS (1)  Divides the (A2) data by the specified device data, 0, and 

I FORMAT 

stores the result to  (A2). 

1 - 0  

Before execution 

Is- 

After execution (A21 1 5 6 1 

(2) The specified device data, @ , remains unchanged after the 
instruction is executed. 

The (A21 data is overwritten by the execution result of  theminstruction. The (A21 

data required should be saved before execution of the instruction. 

RESTRICTIONS 

1) Data used with theminstrunion is between f 2.7 X lo-" 2) Any specified constant (K) outside the range -32768 to 

0 and f 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant (K) specified during programming is between the four most significant digits. 
K + 1 X lo-= and K9.999 X lo9. 

Example: If 1K534E is entered in the program, it changes 
to lK534Z.  
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PROGRAM EXAMPLE The following program stores the PTlO present value (33600) to 

(A2), divides the (A2) data by 600, and stores the result to PDI. 0 

(A21 - PTlO 

O( 

3 (+) 

L D R  F p T 10 ............................................Stores pTlO present value to (A2). 

1 / K 600 ...........................................Divides (A2) data by 56 and stores 

the result to (A2). 
2 5 T R  F p D 1 ................................................Stores (A2) data to PD1, 

3 E N D  
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6.11.5 % operation ...... PCT 

FUNCTIONS 

a 

(1) Performs % operation on the (A21 data by the specified device 
data, 0 , (divides the (A2) data by data, 0 ,then multiplies the 
result by 100) and stores the result to  (A2). 

FORMAT 

(A21 
Before execution 

PCT , @ 

After execution (A21 

Set Data 

(2) The specified device data, 0, remains unchanged after the 
instruction is executed. 

The (A21 data is overwritten by the execution result of the instruction. The 

(A21 data required should be saved before execution of the instruction. 

RESTRICTIONS 

1) Data used with the PCT instruction is between zk 2.7 X 2) Any specified constant (K) outside the range -32768 to 
10VD and zk 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant IKI specified during programming is between the four most significant digits. 
K f 1 X and K9.999 X lo9. 

Example: If PCT K123456- is entered in the program, it 
changes to PCT K1234E. 
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PROGRAM EXAMPLE The following program stores the PTIO present value (2088) to 

(A2), performs % operation on the (A2) data by 3600, and stores 
the result to PD5. 

START !Id 
(A2) - PTlO OW 

1 P C T  

pT 10 ..........................................tares pTlO present value to (A2). 

K 3 6 0 0  .........................................performs % on (A2) 

data by 3600 and stores the result 

to (A2). 
2 S T Q F  P D  5 .............................................. Stores (A21 data to PD5. 

3 END 



MEMO 
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6.11.6 Square root ...... SQRT 

FUNCTIONS 

FORMAT 

(1) Performs square root operation on the A2 data and stores the 
result to A2. 

I I I 

SQRT 

1 Before execution (A2) m l  I 

[REMARKS1 
The (A21 data may be overwritten by the execution result of the 

instruction. The (A21 data required should be saved before execution of the 

J(A2) - (A2) 

ininruction. 

PROGRAM EXAMPLE The following program stores the PD5 data (126736) to (A2). 
performs square root operation on the (A2) data, and stores the 
result to PD10. 

(- START 3 

0 1 SORT instruction I 

After execution (A21 

0 L D R F  P D  5 ............................. Transfers PD5 data (126736) to (A2). 

1 S Q R T  ........................................ Performs square root operation on (A2) data 

2 S T R F  P D  10 

3 END 

and stores the result to (A2). 

..Transfers (A2) data to PD10. 

I I 

RESTRICTIONS 

1) Data used with the instruction is between + 2.7 X 
and + 9.2 X 

Negative data cannot be used. 
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6.11.7 Absolute value ...... ABS 

FUNCTIONS (1) Removes signs from the (A2) data and stores the absolute 

0 

value to ( ~ 2 ) .  

FORMAT 

I Before execution (A21 I -1 2 3 5 

ABS 

The (A2) data is overwrinen by the execution result of t h e m  instruction. The 

(A21 data required should be saved before execution of the instruction. 

I(Az)) - lA2) 

PROGRAM EXAMPLE The following program reads the CHI digital value from the 
A68AD. converts it into an absolute value. and stores the result to 

0 JABS instruction 1 

After execution (A21 -1 

PD10. (program 17 used) 

Main base unit configuration 

to to to 
P X l l F  PX13F PX14F 
PYlOO PY120 

to to 
PYl1F PY13F 

RESTRICTIONS 

1 )  Data used with the instrunion is between f 2.7 X 
and 9.2 X 10% 



6. INSTRUCTIONS /MELSEC-A 

PXlOO - IAO) 

(A01 = I ?  

A68AD buffer memory + PDO 
address 10 

PDO - (A2) 

(A2) - PDlO 
PI700 

13 END 

0  LDRB PX 100 

i 
Checks the A68AD operating 

1  JC P 1700 status. 

2 NOT P X  101  (Watch dog timer error, AID con- 

3 J C  P 17110 version ready signal) 

4 FROM H 001  0  K 1 0  PD 0  K 1  .---Reads digital value from CH1 of 

the A68AD. 
9 LDAF pD B ...............................................Transfers pDO data to (A2). 

10 RE5 ............................................................ stores the ( ~ 2 )  absolute value to 

(A2). 
11 STRF pD 10 .............................................Stores (A2) data to pD10, 

12 P 1700 

14 E N D  



6. INSTRUCTIONS /MELSEC-A 
6.11.8 Sine ...... SIN 

FUNCTIONS 

FORMAT 

(1) Performs sine operation on the (A2) data in radian ( ( ~ 1 1 8 0 )  X 
angle) and stores the result to (A2). 

SIN 

sin (A2) - (A2) r Before execution (A21 -1 
0 I SIN instruction 1 

After execution (A21 I 
(2) Data used with the ( instruction is between 0 and k 2 ~ .  

Any value outside this range must be divided by 2 T  and its 
remainder used for sine operation. 

The (A21 data is overwritten by the execution result of the / instruction. The 

(A21 data required should be saved before execution of the / instruction. 

RESTRICTIONS 

11 Data used with the (SIN instruction is between 0 and I 
Z T T .  



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program performs sine operation on the PD5 data 

(in radian) and stbres the result to PDIO. 

END 

1 S I N  ......................................................... Executes sine operation and 

stores the result to IA2). 
2 STRF PD 18 ..............................................Transfers (A2) data to PDIO, 

3 END 



6. INSTRUCTIONS /MELSEC-A 
6.1 1.9 Cosine ...... COS 

FUNCTIONS 

FORMAT 

Set Data 

6) Device for obtainina cosine 

(1) Performs cosine operation on the (A21 data in radian ((v1180) 
X angle) and stores the result to (A2). 

I Before execution (42)  ml 

COS 

cos (A21 - (A21 

1 After execution lA2i 7 1  

(2) Data used with the instruction is between 0 and k 2 n .  
Any value outside this range must be divided by 2T and its 
remainder used for cosine operation. 

N u m k  
01 

S t e p  

1 

Set Device Error Onurrence 

I REMARKS I 

51 

The (A21 data is overwritten by the execution result of the) instruction. The 

(A21 data required should be saved before execution of the instruction. 

PX 

RESTRICTIONS 

/ I 1 1 1 1 1 I o / I I  
PT 

/ / / / / I  

11 Data used with the instruction is between 0 and + 

PY 54 55 56 PM PD A1 SP.M 57 SP.PO A2 A0 58 59 K H P 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program performs cosine operation on the PD9000 

data (in radian) and stores the result to PDI. a 
C START 

I 

5 END 

a 
D nov P D  ? a m  q >................Transfers PC19000 data to (A21. 
7 ,. 0s "" ...... " ..". " ................................... " 
. >  Executes cosine operation and 

stores the result to (A21. 
4 S T  p[, 1 ................................................Transfer (A2) data to PD1. 

5 E l l D  



MEMO 
a ............................................................................................................................................................ 



6. INSTRUCTIONS /MELSEC-A 
6.11.10 Tangent ...... TAN 

FUNCTIONS 

FORMAT 

(1) Performs tangent operation on the (A2) data in radian ((r1180) 
X angle) and stores the result to (A2). 

TAN 

I Before execution (AU -1 

I tan (A21 - (A2) 0 1 TAN instruction 1 1 
( After execution (A2) -1 I 

(2) Data used with the ITAN instruction is between 0 and f 2 * .  
Any value outside this range must be divided by 2 r  and its 
remainder used for tanaent ooeration. 

The (A2) data is overwritten by the execution result of the ITAN instruction. The 

(A21 data required should be saved before execution of the ITAN instruction. 

RESTRICTIONS 

1) Data used with the ITAN] instruction is beween 0 and ? 
2n. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program provides output to the A62DA at intervals 

of elapsed time with the inclination constant. The inclination is 
defined by PX140 to 14F, timing is executed by timer PTO, the 
timer value and inclination are operated, and the result is output 
as a digital value. 

10 to 
P X l l F  PX13F 
PYlOO PYlZO 

10 to 
PY l lF  PY13F 

Inclination (Radian) L z L  
Timer timing 
value 
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PWWo - A62DA buffer 
memoly address 1 

............................................ 0 B I N  P X  140 Transfers PX140 to 14F data to 

(A2). 
............................................................ 3 T R N  p erforms tangent operation using 

(A2) data as inclination and stores 

the result to (A2). 
............................................... 4 P T  0 Multiplies (A2) data and PTO pre- 

8 L D R B  PI( 120 

9 J C  P 0100 

10 N O T  P X  121 

11 J C  F 0100 

sent value together and stores the 

output to (A2). 

Converts (A2) data into 16-bit bin- 

ary and stores the result to 

PD9000. 

Checks A62DA operating status. 

(Watch dog timer error, DIA con- 

version ready signal) 

12 T O  H 0012 K 1 PD 7000 K 1 .-.-Writes digital value to CHI of the 

17 P 0100 

19 E N D  



6. INSTRUCTIONS /MELSEC-A 

\ I I Set Device I ~ u m b l  Error Occurrence 1 

6.11.11 Arc sine ...... ASIN 

FORMAT 

FUNCTIONS 

ASlN 

Set Data 

(1) Performs arc sine operation on the (A2) data and stores the 
result to  (A2) in radian. 

/ Before execution (A)) mq 1 
I sin-' IA2) - /A21 

- - ~  - - ~~ 

0 1 ASIN instruction 1 1  

of 
Steps 

0 

The fA2) data is overwritten by the execution result of t h e m  instruction. The 

(A21 data required should be saved before execution of the instruction. 

1 Device for obtaining arc sine 

I I 

RESTRICTIONS 

51 PX 

0 

1) Data used with t h e m i n s t r u c t i o n  is between 0 X 10PO 

a and 1. 

PD A0 K P.F9 PY 54 A1 57 H A2 PM P 55 58 56 P.sM 59 PT 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program performs arc sine operation on the PDIO 

data and stores the result to PDT (in radian). 

4 
3 END 

0 

1 R 5  1 .................................................................. arc sine operation and 

stores the result to (A2). 
2 S T R F  pD 1 ................................................ransfers (A2) data to PD1, 

3 E N D  

PDlO - (A21 I 



6. INSTRUCTIONS /MELSEC-A 
6.11.12 Arc cosine ...... ACOS 

h I 1 set Device I ~ u r n t e r l  ~ r r o r  Occurrenee I 
Set Data 

FORMAT ACOS 

FUNCTIONS 

Device far obtaining arc cosine 

(1) Performs arc cosine operation on the (A2) data and stores the 
result to (A2) in radian. 

1 

1 Before execution (A21 -1 

The (A2) data is overwritten by the execution result of t h e m  instruction. The 

(A21 data required should be saved before execution of the instruction. 

After execution (A21 

I I 

RESTRICTIONS 

1) Data used with t h e ~ i n i n s t r u c t i o n  is between 0 X 

and k 1. 

I -0. 3 4 5 lunii: radian) 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program performs arc cosine operation on the value 

incoming from inputs PX140 to 14F and stores the result to PD1. 

START * 
BIN I 

O ( PX140 to 14F - Y21 

....................... 0 B I N  PX 1 4 0  ~2 Convelts incoming BCD data from 

PX140 to 14F into BIN and trans- 

fers the result to (A2). 
3 Q C U S  ........................................................... p e ~  arc cosine operation 

and stores the result to (A2). 
4 C T R F  P D  1 ................................................ Transfers (A2) data to PD1. 

5 E N D  



6. INSTRUCTIONS /MELSEC-A 
6.11.13 Arc tangent ...... ATAN 

FUNCTIONS (1) Performs arc tangent operation on the (A2) data and stores the 

FORMAT 

- 
result to  (A2) in  radian, 

ATAN 

tan-' (A2) - (A2) 

Before execution (A2) r 4 0. 3 2 0 3 1 

0 I ATAN instruction 

After execution (A21 -1 

The (A21 data is overwritten by the execution result of the( instruction. The 

(A21 data required should be saved before execution of the instruction. 

PROGRAM EXAMPLE The following program converts incoming BCD valuesfrom PX140 
to 14F and PX150 to 15F into BIN, divides the PX150 to 15F value 
by the PX140 to 14F and switches on PY160 if the inclination is ~ 1 4  
radian or greater, and switches on PY161 if the inclination is less 
than .rr/4 radian. (Program 5 used) 

to to 
P X l l F  PX13F 
PYlOO PY120 

10 to 
P Y l l F  PYl3F 

I I 

RESTRICTIONS 

11 Data used with the/ininstructian is between 0 X lo-" 

0 and f 9.2 X 10% 



6. INSTRUCTIONS /MELSEC-A 
START 
I 

8  
YES 

PO500 

0 - PY160 0 - PY161 

16 1 - PY161 1 - PY160 

19 END 

Converts PX140 to 14F and PX150 

0 B I N  P X  140 PD I0 to 15F data into BIN and stores the 

3 B I N  PX  150 R 2 1 results to PDlO and (AZ), respec- 
tively. 

.......................................... 6 / p~ 18 Divides (A2) data by PDlO data 

and stores the result to (A2). 
.......................................... 7 RTRN Calculates inclination by arc ian- 

gent operation. 
8 L T R F  K 0 '854 ..................................... E . , xecutes the step after the next if 

inclination is 14 radian or more, 

9 JMP 

10 RST 

1 1  SET 

12 JMP 

13 P 

15 RST 

16 SET 

17 P 

13 END 

and executes the next step if in- 

clination is less than 14 radian. 
........................................ Jumps to pointer P0500. 

Switches PY161 off and PY160 on I . . . . .  ~f ~nc l~nat~on IS I 4  rad~an . or more. 

........................................ Jumps to pointer P0501. 

Switches PY160 off and PY161 on 

less than 14 radian. 



6. INSTRUCTIONS /MELSEC-A 
6.11.14 Exponential function ...... EXP 

FUNCTIONS 

a 

(1) Performs exponential function operation on the (A2) data 
which is used as an exponent to  e, and stores the result (eA2) to 
(A2). 

FORMAT 

Before execution (A21 7 1  I 

EXP 

0 I EXP instruction I 

1 After execution A 1-1 I 

The (A21 data is overwritten by the execution result of the / instruction. The 

(A2) data required should be saved before execution of the / instruction. 

I I 

RESTRICTIONS 

1) Data specified in A2 is between -45.05845 and 43.6657. An 
operation error will be flagged if any value specified in A2 is 
outside that range. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program performs exponential function operation 

on the PD9000 data and stores the result to PD5. 

t 
5 END 

....................... Transfers PD9000 data to (A2). 
3 E X  p ...........................................................Performs exponential function op. 

eration and stores the result to 

(A2). 
4 C,TflF p b  5 ...............................................Transfers (A2) data to PD5, 

5 E N D  



6. INSTRUCTIONS /MELSEC-A 
6.11.15 Common logarithm ...... LOG 

FUNCTIONS (1) Performs common logarithm operation on the (A2) data and 

0 

stores the result to  (A2). 

FORMAT 

PROGRAM 

LOG 

EXAMPLE 

Device far obtaining common logar- 

1 Before execution (A21 -1 
I LOG (A21 + (A21 / 

I After execution (A21 I 2. 5 6 

The (A2) data is overwritten by the execution result of the instruction. The 

(A21 data required should be saved before execution of the instruction. 

The following program performs common logarithm operation on 
the digital value read from CHI of the A68AD and stores the result 
to PD10. (Program 7 used) 

Main base unit configuration 

PYllF PY13F 

I 

RESTRICTIONS 

1) Data used with t h e ~ i n i n s i r u c t i o n  i s  between 2.7 X lo-" 

0 and 9.2 X 
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0 h PXlOO - (AO) 

B  LDRB PX  I O O  

1  J C  P  @ 7 B B  

2 NOT PX  1 8 1  

3 J C  P  0 7 R B  

(AO) = l? 

A68AD buffer memory- PDO 
address 10 

(A2) - PDlO 

12 

14 END 

Checks A68AD operating status. 

(Watch dog timer error, D/A con- 

version ready signal) 

4 FROM H O B l 0  K 1B PD @ K 1  ..,Reads digital value from CHI of 

the A68AD and stores the value to 

PDO. 
9 L D R F  PD @ ............................................Transfers PDO data to (A2). 

I @ L 0 6  ............................................................performs common logarithm op. 

eration on (A21 data and stores 

the result to (A2). 
1 1  S T R F  p D  1  @..........................................ransfers (A2) data to PD10, 

I 1 2  P  6 7 6 6  

1 4  END 
I I 



6. INSTRUCTIONS /MELSEC-A 
6.11.16 Natural logarithm ...... LN 

I FORMAT I LN I 

N Set Device 
Set Data P X ~ P Y I P M / S P . F ~ I P T I  I P D I s P . ~ I A o I A ~ I A ~ ~ K ~ H ~ P  

Device for obtaining natural logarithm 1 

FUNCTIONS (1) Performs natural logarithm operation on the IA2) data and 
stores the result to (A2). 

1 Before execution iA2) 

0 I LN instruction 1 

( After execution iA2) I 7 . 0 0 3  

The (A2) data is overwritten by  the execution result of the I instruction. The 

(A21 data required should be saved before execution of the instruction. 

I I 

RESTRICTIONS 

11 Data used with the instruction is between 2.7 X l W r n  
and 9.2 X 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program converts incoming BCD data from PX140 

to 14F into BIN, performs natural logarithm operation, and stores 
the result to PD10. 

Main base unit configuration 

PYlOO PY120 
10 to 

P Y l l F  PY13F 

0 B I N  PX 140  !2 2 .............................. Converts PX140 to 14F BCD data 

into BIN and stores the result to 

(A2l. 
3 L N  ...................................................................... natural logarithm opera. 

tion on (A21 data and stores the 

result to (A2). 
4 S T R F  PD 10 ..............................................Transfers (A2) data to pD10, 

5 END 

6-1 55 
IB INN 66168A 





6. INSTRUCTIONS /MELSEC-A 
6.12 Special Instructions 

Special instructions include magnitude comparison instructions, 
high and low limit instructions, alarm output instructions, etc. 

Instruction 

, - 1 Compares the (A2) and specified device data and stores lower data to I 

ns 
(High select) 

Section 6.12.2 

. .- 1 Compares the (A2) and specified device data and stores hisher data to I 
Description 

HLM 1 Stores the specified device data to (A2) if the (A2) data is greaterthan the 
specified device data. 

(High limit) 
Section 6.12.3 

If (A2) > O, O - (A2). 

Refer To 

- 
(A2). 
If (A2) t 0, (A2) - (A21. If (A2) < 0, 0 - (A2). 

Section 6.12.1 

Section 6.12.4 

Section 6.12.5 

Section 6.12.6 

Section 6.12.7 

LLM 
(Low limit) 

NOP 

END 

HAL 
(High alarm) 

LAL 
(Low alarm) 

SAL 
(Set alarm) 

DlSP 

Stores the specified device data to (A21 if the (A2) data is less than the 
specified device data. 
If (A2) < 0, 0 - (A2). 

Does nothing at the current step and progresses to the next step. (No 
operation) 

Written at the end of any program to declare the program end. 

Switches on alarm if the (A2) data becomes equal to or greater than the 
set value and switches off alarm if that data becomes less than (set value - 
hysteresis value). 

Switches on alarm if the (A21 data becomes equal to or less than the set 
value and switches off alarm if that data becomes greater than (set value 
+ hvsteresis value). 

LOOP 

Switches on alarm if the (A21 data is within the (set value + ON area) 
range and switches off alarm if that data is outside the above range. 

Displays the PID control status monitored on the CRT connected to the 
AD57. 

Section 6.12.8 

Section 6.12.9 

Executes the specified macro function. Section 6.12.10 



I I 

Device number or constant or 

6. INSTRUCTIONS /MELSEC-A 
6.12.1 High select ...... HS 

0 

FUNCTIONS (1) Compares the (A21 data and the specified device data, @ ,and 

FORMAT 

stores higher data to (A2). 

HS,@ 

Before execution (A2) 

(A2) 2 O 0 / HS instruction I 

After execution (A21 / 2 3 5 7 8 1 

Before execution (A2) 71 0 

(A2) < 0 

After execution (A2) -1 

(2) The word device data, 0, remains unchanged after the 
instruction is executed. 

The (A21 data may be overwrinen by the execution result of the instruction. 

The (A21 data required should be saved before execution of the instruction. 

RESTRICTIONS 

1) Data used with the instruction is between ? 2.7 X 2) Any specified constant (K) outside the range -32768 to 

a 10-20 and ? 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant (K) specified during programming is between the four most significant digits. 
K ? 1 X and K9.999 X 10'. 

Example: If HS K1234E is entered in the program. it 
changes to HS K1234E. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program compares the value read from the A68AD 

CHI with the present value of timer PTO, outputs the CHI value to 
the A62DA CHI if CHI PTO, and outputs the PTO value and 
switches on PYlOO if CHI PTO. (Program 9 used) 
(The A68AD digital value is incremented in proportion to the PTO 
present value and the higher value is output to the A62DA if there 
is an incremental difference.) 

Main base unit configuration 

to 10 to to 
PXl lF  PX13F PX14F PY15F 
PYlOO PY120 

to to 

(It is assumed that the digital value is 
incremented by 1 as the timer present 
value is incremented by 1 seconds.) 



6. INSTRUCTIONS /MELSEC-A 
START 3 

PXlOl - (A01 

2- 

0 

1 A68AD buffer memory + PDIO 1 
address 10 

PXlOO - LAO) I 
I 

14 PX121 - LAO) 

12 

PD9000 - A62DA buffer memory 
address 10 

PO900 

PX120 - LAO) 
I 



6. INSTRUCTIONS /MELSEC-A 
0 LDRB PX 100 
1 JC P 0900 

2 NOT PX 101 
3 JC P 0900 

Checks the A68AD operating 

status. 

(Watch dog timer error, AID con- 

version ready signal) 

4 FRO# H 0010 K 10 PD I0 K 1-Reads the CH1 digital value from 

the A68AD to PD10. 
9 LDRF PD 10 ............................................ a s s  pXlO data to (A2). 

10 * PT 18 .................................................. the read digital value 

by 10. 
1 1 HS PT 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tores  (A2) data to (A2) if (A2) 2 

PTD, and PTO data to (A21 if (A21 < 
PTO. 

12 LDRB PX 120 ' 

13 J C  P 0900 
14 NOT P X  121 

15 JC P 0900 , 

Checks the A62DA operating 

status. 

(Watch dog timer error, AID con- 

version ready signal) 
............................................. . 16 / K 18 ,J ~ v ~ d e s  (A2) value by 10. 

17 T O  H 8012 K R 2 K i ........ Writes the digital value to the 

22 P 0900 A62DA CHI. 

24 END 



6, INSTRUCTIONS /MELSEC-A 
6.12.2 Low select ...... LS 

FUNCTIONS (11 Corn~ares the (A2) data and the s~eci f ied device data, @ , and 

0 

. ~ 

stores lower data to (A2). 

FORMAT 

Before execution (A21 -1 0 

LS -0 

(A21 5 @ 0 I LS instruction 1 

After execution (A21 

-- ~ ~ 

Before execution (A21 (1 @ 

n 

I LS instruction / 
After execution IA2) 1 -2 4 3 5 1 

(2) The word device data, 0, remains unchanged after the 
instruction is executed. 

The (A21 data may be overwritten by the execution result o f  the instruction. 

The (A21 data required should be saved before execution of t h e m  instruction. 

RESTRICTIONS 

1) Data used with the instruction is between ? 2.7 X 2) Any specified constant (Kl outside the range -32768 to 
lo-" and ? 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant (Kl specified during programming is between the four most significant digits. 
K + 1 X lo-* and K9.999 X 10'. 

Example: If LS K1456E  is entered in the program. it 
changes to LS K1456E. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program compares the values read from the A68AD 

CHI and CH2 and outputs the CHI value to the A62DA CHI if CHI 
d CH2 or the CH2 value if CHI > CH2. (Program 10 used) 0 
Main base unit configuration 

10 10 
P Y l l F  PYl3F 



6. INSTRUCTIONS /MELSEC-A 
START 3 

d 1 A68AD buffer memory + PO10 I 
addresses 10, 11 PDll 

9 

22 f END 

PDlO - (A21 I 

15 

I 

(A21 -. A62DA buffer memory 
address 0 

PlOOO 
20 



6. INSTRUCTIONS /MELSEC-A 
0 LOR8 PX 100 ) Checks the A68AD operating 

1 JC P 1000 I status. 

2 NOT PX 101 (Watch dog timer error, AID con- 

3 JC P 1000 version ready signal) 

4 FROM H 001 0 K 10 K 2 ............... Readsthe CHI, CH2 digital values 

from the A68AD to PD10, 11. 
9 LDRF pD 10 ........................................... ransfers PXlO data to (A2). 
10 L 5 pD 1 1 .............................................Stores (A2) data to (A2) if (A2) 5 

PT11, and PDl l  data if (A21 > 
PT11. 

1 1  LDRB PX 120 Checks the A62DA operating 

12 J C  P 1000 status. 

13 NOT PX 121 (Watch dog timer error, AID con- 

14 JC P 1000 version ready signal) 

......... 15 T O  H 00 12 K 0 A 2 K i .Writes the digital value to the 

20 P 1000 A62DA CHI. 

22 END a 



MEMO 



6. INSTRUCTIONS /MELSEC-A 
6.12.3 Clamping high limit value ...... HLM 

FUNCTIONS 

FORMAT 

(1) Compares the (A2) data and the specified device data, @ , and 
stores the specified device data to (A2) to limit the (A2) data if 
the (A2) data is greater than the specified device data. 

HLM u @ 

1 Before execution (A21 0 I - 

(2) The (A21 data remains unchanged if the (A2) data is less than 
the specified device data, 0. 

If (A2) > 0 ,  
0 - (A2) 

(A21 

t Iy,,,,,,' Specified device data, 8 

(A21 > 0 b-' 
I HLM instruction 1 

After execution (A2) 

(3) The word device data, @ , remains unchanged after t h e m  
instruction is executed. 

The (A21 data may be overwritten by the execution result of t h e m  instruction. 

The (A2) data required should be  saved before execution o f  the instruction. 

I I 

RESTRICTIONS 

1) Data used with the HLM instruction is between f 2.7 X 21 Any specified constant (KI outside the range -32768 to 
lo-" and f 9.2 X 32767 is set to 0 during programming with the exception of 
The constant (KI specified during programming is between the four most significant digits. 
K 2 1 X 10V and K9.999 X los. 

Example: If HLM K97652s  entered in the program, it 
changes to HLM K976500_ 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program adds the incoming value from PX100 t o  

10F and the outgoing value from PXlOO to I IF ,  limits the value at 
1500 if it exceeds 1500, and outputs it to the A62DA. (Program 11 
used) 

START w 

YES 

address 0 

1 

23 END 3 



6. INSTRUCTIONS /MELSEC-A 
.............. 0 BMOV PX 100 PD 9000 K 2 Stores PXlOO to 10F data to 

PD9000 and PX110 to 11 F data to 

PD9001. 

21  P 1100 

23 END 

.................... 4 MOV PD 9800 R 2 Stores PD9000 data to (A2). 

................ 7 M O V  PD 9001 PD 100 Stores PD9001 data to PD100. 
10 + pD 1 BB ........................................... A s  (A2) and PDlOO data and 

stores the result to (A2). 
11  HLM K 1500 ........................................following stepsare processed 

12 LDRB PX 120 ' 
13  J C  P 1100 

1 4 N O T  P X 1 2 1  

15 J C  P 1100 

if (A2) data is equal to or greater 

than 1500. 

Checks the A62DA operating 

status. 

(Watch dog timer error, AID con- 

version ready signal) 

16 TO H 0012 K 0 R 2 K .Writes the digital value to the 
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FUNCTIONS (1) Compares the (A2) data and the specified device data, 0 , and 
stores the specified device data to (A2) to limit the (A2) data if 
the (A21 data is less than the specified device data. 

6.12.4 Clamping low l imit value ...... LLM 

FORMAT 

(2) The (A21 data remains unchanged if the (A2) data is greater 
than the specified device data, 0. 

LLM @ 

If (A21 < 0, 
0 - (A21 

(3) The word device data, 0, remains unchanged after the 
instruction is executed. 

Before execution (A21 0 -1 
(A21 < 0 

LLM instruction 1 
After execution (A2) 

The (A21 data may be overwritten by the execution result of the instruction. 

The (A2) data required should be saved before execution of t h e m  instruction. 

RESTRICTIONS 

1) Data used with the instruction is between ? 2.7 X 2) Any specified constant IK) outside the range -32768 to 

a 10WO and 9.2 X 10". 32767 is set to 0 during programming with the exception of 
The constant IK) specified during programming is between the four most significant digits. 
K f 1 X 10V and K9.999 X 10'. 

Example: If LLM K1543as  entered in the program, it 
changes to LLM K1543% 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program limits the incoming digital value from the 

A68AD at 1600 if it exceeds 1600. limits at 200 if it drous below 200, a and outputs it to the A62DA. (program 12 used) 

Main base unit configuration 

~ ~ 

10 to 10 10 
P X l l F  PX13F PX14F PYISF 
PYlOO PY120 

to to 
P Y l l F  PY13F 
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C START 

YES 
1 

2 1 PXlOl - IAOI I - 

YES 
3 

PDlO - (A21 
9& 

10 

YES 
13 

12 

14 
- 
PXlZl  - IAOI I 

I- I 

YES 
/A21 > K1600? 

1 

PX120 - IAOI I 

YES 
15 

(A21 - (A21 I K1600 - (A21 I 

l6 A620A buffer memory 
IA2' - address 0 

P- 
P1200 

21 

23 ( END 1 



6. INSTRUCTIONS /MELSEC-A 
0 LDRB PX 100 Checks the A68AD operating 

1 J C  P 1208 Status. 

2 NOT PX 101 (Watch dog timer error, AJD con- 

3 J C  P 1200 version ready signal) 

4 FROM H 0010 K 10 PD 10  K l....Reads the CHI digital value from 

the A68AD to PD10. 
9 LDRF PD 10 .............................................Transfers PXlO data to (A2). 

16 HLM K 1680 ........................................Limits at 1600 if the (A2) value 

exceeds 1600. 
11  LLM K 20% ...........................................Limits at 200 if the (A2) value 

becomes less than 200. 

12 LQRB PX 120 

13 J C  P 1200 

14 NOT PX 121  

15 J C  P 1200 

Checks the A62DA operating 

Status. 

(Watch dog timer error, AJD con- 

version ready signal) 
16 T O  H 001 2 K 0 R 2 K l....Writes the digital value to the 

21 P 120% A62DA CHI. 

23 END 
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6.12.5 No operation ...... NOP 

FUNCTIONS 

FORMAT 

(1) A do-nothing instruction, having no influence on the previous 
operation. 

NOP 

(2) is used to: 

(a) Reserve a space for program debugging. 
(b) Delete an instruction temporarily. 

(3) All subsequent step numbers are corrected automaticall 
instruction occupying more than one step is changed t o  
in  the program already written. 



6. INSTRUCTIONS /MELSEC-A 
6.12.6 Program end ...... END 

I\ I - - I Set Device I ~ u m b l  Error Occurrence I 

FORMAT END 

FUNCTIONS 

a 
Set Data 

(1) Used to terminate a program and written at the end of the 
program. 

(2) Program execution is terminated at the step of the 
instruction. 

1 

(3) The program is started per sampling time specified by the 
user. 0 

PXPYPMSs.PMPT 

(4) Program execution continues up to the instruction of 
the other program if the current program has no 
instruction. For 1 has n o ~ i n s t r u c t i o n  
and program is performed up to 
program 2 after program 1 is started. 
For further information on Droaram execution. see Section 5.2. 

of 
Step 5 1 5 4 5 5 5 6 5 7 5 8 5 9  P D S P W A O A l M K  H P 
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6.12.7 Alarm output at set value or greater ...... HAL 

I I Set Device I ~ u m t e  I Error Occurrence I 

FUNCTIONS 

S1 0 

s2 

@ 

(1) Compares the (A2) data and the specified device data, a, 
and switches on the specified bit device, 0, i f  (A2) a. 
After switched on, the specified bit device, 0, is switched off 
when the (A2) data drops below (a - specified hysteresis 
value, Q). 

I Q 

OFF - (A21 

Set Data 

pevice number or constant contain- 
ing alarm set value 

Device number or constant contain- 
mg hysteresis value 

Device number switched on to out- 
put alarm 

Sequence of instruction execution 

HAL instruction 
executed 

NO processing Specified bit device, @ . Specified bit device. @ . 

- ~ 

(2) The ONIOFF state of the specified bit device, 0, is only 
checked when t h e m  instruction is executed. The bit device 
state remains unchanged unless the instruction is executed. 

01 
S t q  

3 

I I 

Restrictions 

1) Data used with the ininsfruction is between ? 2.7 X 21 Any specified constant (K) outside the range -32768 to 
10-'O and ? 9.2 X 10'8. 32767 is set to 0 during programming with the exception of 
The constant (Kl specified during programming is between the four most significant digits. 

K + i x 10-"and K + 9.999 x 109. 
Example: If HAL K135467 PDlO PM50 is entered in the 

program. it changes to HALK135400 PDlO PM50. 

5 1 5 4 5 5 5 6 5 7 5 8 5 9  H P X P Y P M S P . M P T  

0 0 0  

0 

P PDSP.PDAOAlA2 

0 

0 

K 

0 

0 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads a digital value from the A68AD, 

converts it into a % value, and switches off PY150 if that value 
reaches or exceeds 80 and switches on PY150 if the value 
becomes less than 40. (Program 13 used) 

0 
Main base unit configuration 5 (0 0 0 

g E  2 3 s 
L 

PXlOO PXl20 PX140 PY150 
to to to to 

1 A68AD buffer memory _ PDlo I 
address 10 

0 PXlOO - (AO) 

10 llA2)/K20001 XlOO - (A2) 

1 
I 

9 

Checks A2 Z 80. A2 < 40 to 
sw:tch onloff PMlO. 

PDlO - IA2) I 

- 

18 END 

* 

6-177 
IB INAL 56168A 

14  
- 
PMlO - (AOI I 
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0 LDRB PX 188 

1 I C P 13R0 

2 NOT PX 101  

Checks the A68AD operating 

status. 

(Watch dog timer error, AID con- 

3 J C  P 1368 version ready signal) 

4 FROM H 8016 K 16 PD 10 K l...Reads the CHI digital value from 

the A68AD to PDlO. 
9 LDflF pc 1 @ .............................................Transfers PD10 data to (A2). 

16 PCT K .......................................... c onverts the read digital value 

into a % value and stores the 

result to IA21. 

11 H A L  K 86 K 26 PM ...................... witches PMlO on if (A2) 2 80 

and off if (A2) < 40. 
N O T  P M  6.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Fl ips PM10 data and transfers the 

result to IAO). 
S T R B  P Y  56 ............................................ ~~~~~f~~~ (AO) data to py150. 

16 F 1366 (Switches PY150 off if (A2) 2 80 

18 E N D  and on if (A21 < 40.1 
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6.12.8 Alarm output at set value or less ...... LAL 

FUNCTIONS 

FORMAT 

(1) Compares the (A2) data and the specified device data, a, 
and switches on the specified bit device, 0, if (A2) Q. 
After switched on, the specified bit device, 0 , is switched off 
when the (A21 data becomes greater than (a + specified 
hysteresis value, (S2) ). 

L A L ~ ~ ~ ~ ~ O  

Sequence of instruction execution 

(2) The ONIOFF state of the specified bit device, 0, is only 
checked when the instruction is executed. The bit device 
state remains unchanged unless the instruction is executed. 

Restrictions 2) Any specified constant (K) outside the range -32768 to 
11 Data used with the instruction is between + 2.7 X 32767 is set to 0 during programming with the exception of 

10PO and 2 9.2 X the four most significant digits. 
The constant IKI specified during programming is between 
K ? 1 X lo-* and K k 9.999 X los. Example: If LAL K2567E PD50 PYlOO is entered in the 

program, it changes to LAL K256700-PD50 PY100. 

a 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads a digital value from the A68AD. 

converts it into a % value, and switches on PY150 if that value 
reaches or drops below 60 and switches off PY150 if it exceeds 80. 
(Program 14 used) 

10 10 to to 
P X l l F  PX13F PX14F PYISF 
PYlOO PY120 

10 10 
P Y l l F  PY13F 

START 

A U A D  buffer memory - PDIO 
address 10 



6. INSTRUCTIONS /MELSEC-A 
0 LDRB PX 108 Checks the A68AD operating 
I J C  P 1400 status. 

2 NOT PX 101 (Watch dog timer error, AID con- 

3 J C  P 1400 version ready signal) 
4 FROM H 0010 K 10 PD 10 K l.ReadstheCH1 digital value from 

the A68AD to PD10. 
.................. 9 LDRF PD 10 ......................... .. ransfers pD10 data to ( ~ 2 ) .  

..................... ................... 18 PCT K 2000 .. c onverts the read value into a % 

value and stores the result to (A2). 
I I LRL K 60 K 20 PV 150 ................ Switches PY150 on if (A21 5 60 

14 P 1400 and off if (A2) > 80. 

I6 END 



6, INSTRUCTIONS /~LSEC-A 
6.12.9 Alarm output at set value ...... SAL 

FORMAT S A L U ~ U = U ~ $  

FUNCTIONS (1) Switches on the specified bit device, 0, i f  the (A2) data is 
between the specified device data, a, and (a f hysteresis 
value, Q). 
The specified bit device, 0, is switched off when the (A2) data 
is outside the above range. 

4 
OFF 

Sequence of instruction execution 

SAL instruction 
executed 

Specified bit device. 0. Specified bit device, @. 
switched off. switched an. I- 

(2) The ONIOFF state of the specified bit device, @ ,  is only 
checked when the (instruction is executed. The bit device 
state remains unchanged unless the instruction is executed. 

Restrictions 

1) Data used with the SAL instruction is between ? 2.7 X 2) Any specified constant (Kl  outside the range -32768 to 
10PO and ? 9.2 X 10". 32767 is set to 0 during programming with the exception of 

The constant IKI specified during programming is between the four most significant digits. 

K + 1 X and K ? 9.999 X log. 
Example: If SAL K 5 6 7 8 L K 2 5  PY150 is entered in the 

program, it changes to SAL K5678001(25 PY150. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following program reads a digital value from the A68AD. 

converts it into a % value, and outputs that value to the output 
module if it is between 20 and 60. (Program 15 used) 

Main base unit configuration 

> - 
a 

E E E E  
C C C  

m m m 
0 0 

m 
U 

0 
e 

10 to 10 to 
P X l l F  PX13F PX14F PY15F 
P Y ~ O O  ~ ~ 1 2 0  Set value (SV) specified as PDl by the 

to 10 parameter. 
P Y l l F  PYl3F 

6-1 83 
IB INAI 66168A 
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START 

1 A68AD buffer memow _ PDIO 1 
address 10 

16 END 



6. INSTRUCTIONS /MELSEC-A 
6 LDRB PX 100  

1 J C  P 1500 

2 N O T  PX 181 

3 J C  P 1500 

4 FROM H 0 0 1 0  

... 9 L D R F  PD 16  

10 PCT K 2000  

11 S R L  K 26 

14 P 1588  

16 E N D  

I Checks the A68AD operating 

status. 

(Watch dog timer error, AID con- 

version ready signal) 

K 10 PO 10 K 1 ..-.Reads the CHI digital value from 

the A68AD to PD10. 
.......................................... Transfers PDlO data to (A2). 
......................................... Converts the read value into a % 

value and stores the result to (A2). 

K 68 PV 150 ,...Switches PY150 on if (A2) data is 

between 20 and 60. 
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Set Device 
Set Data XIPYIPMISP.PMIPTI I P D I S P . W I A O I A ~ I A Z I K ~ H ~ P  

6.12.10 Monitoring by the AD57 ...... DlSP 

a 

FUNCTIONS (1) Allows the PID control status to be monitored on the CRT 
connected to the AD57 CRT controller module by specifying 
the required screen number using 16-bit binary data stored in 
accumulator (A l ) .  

FORMAT DlSP 

I 1 o n  the CRT connected i o  the AD57. I 
DlSP 

(2) The macro functions (PID control status) of 64 loops are 
displayed in  groups o f  4 loops. 

PID control status o f  looos 9 to 12 is  monitored 

(3) The PID control status is monitored in  blocks of 4 loops in 
order of data numbers (1 to 16) stored in  (A l ) .  For example,the 
PID control status of loops 5 to 8 is monitored if the ( A l l  data is 
2. 

( A l l  Data I Loop Numbers Monitored on CRT 

1 I 1 to  4 

(3) When the PID control status is monitored, the instruc- 
tion must be executed every scan because the CRT monitoring 
display is updated at the time when the instruction is 
executed. 

I I 

Restrictions 

1) The A1 value used with t h e m  instruction is between 1 
and 16. Use of any other value will result in an error. 

21 The error code 55 is displayed if the instruction is 
executed in the absence of the AD57. 



6. INSTRUCTIONS /MELSEC-A 
PROGRAM EXAMPLE The following example displays the PID control status of loops 17 

to 20 on the CRT connected to the AD57. 

/ PID control program. 

n+ 1 LDAW K5 .............................................. Sets 5 to accumulator (A!) 

n+2 DISp ..................................................... o n o r  loops 17 to 20, 

n+3 END 
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FUNCTIONS (1) Performs PID operation in accordance with the set value (SV) 

6.12.11 Executing the macro function ...... LOOP 

and process value (PV) of the specified loop number, n, and 
stores the result to  the device for storing manipulated value 
(MV). 

FORMAT 

(2) The MV output range is defined by the macro function 
parameter between -2.50 and 102.50% in accordance with 
the MV high limit (MH) and low limit (ML). 

LOOP u @ 

instruction 

r------ 1 

Loop numberfor execution of macr 

module 

Controlled 
object 

Sensor e 
t 

FROM instruction I AID converter 
1 module 

SV: Set value 

PV: Process value 

MV: Manipulated value 

PID control 

Set value specified c==d 
Data fed back by the 

controlled object is set I 
I to PV. I 

PID operation w 
output to the controlled 

Repeated 

I I 

Restrictions 

a 1) n should be specified between 1 and M. 
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PROGRAM EXAMPLE The following program reads PV from the controlled object via the 

A68AD CHI and writes MV to the controlled object via the A62DA 
CHI. 

Mair: base unit configuration 

to 10 to 10 
PX l lF  PX13F PX14F PYISF 
PY100 PYl20 

to to SV: PDO 
PYl lF  PYl3F PV: PD1 

Z - 
a 

2 2 
; 
L 

MV: PX2 . Parameters already been defined. 

2 $ V " V V  

Controlled 

PV 

? ? ? ?  
m m m m  

S S S S  $ Q  
2 8 5  < 

n m O Q a o c c c c  
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START 3 

MOV 1 K75.5 - PDO I 

0 PMO - (A01 I 
A 

5 

12 1 A68AD buffer memory _ PDIO 1 
address 10 

1 - PMO 

8 

17 PDlO - lA2) 

I 
P1600 k 
PXlOO - (A01 

((A2)IK20001 X100 - (A21 

(A21 - PD1 

20 LOOP K1 executed 

I 
A 

YES 
27 

A62DA buffer memory 28 
'A2' address 0 

33 P1601 

25 END 



6. INSTRUCTIONS /MELSEC-A 
8  L D R R  Pr1 B 

1 J C  P 16RB 

2 N O U  K 7 5 . 5  PD B 

5 SET PN 0  

6 P 1600 

8 LDRB FX 100 

9 J C  P 1601 

16 NOT PX 181 

11  J C  P 1681  

12 FROM H 0 6 1 0  K 0  PD 16 

17 LDRF PD 10 

18 PCT K 2 6 0 0  

19 STRF PD 1  
20 LOOP K 1  ............................... 
22  LDRF PD 2  

23 K 26 

24 LDRB PX 120  

25  J C  P 1681 

2 6  NOT P X  1 2 1  

27  J C  P 1601 

28 T O  H 0 6 1 2  K 1 8  PD 16 

33 P 1601 

35 END 

I Sets SV to PDQ 

Checks the A68AD operating 

status. 

K 1  ,..Reads CHI digital value from the 

A68AD to PD10. 

I Converts the read digital value 

into a % value and stores the 

result to PD1 (PVI. 
. . . . . . . . . . . Performs PID operation for loop 1. 

I Converts PD2 value (MV) into a 

digital value for analog output. 

Checks the A62DA operating 

status. 

K 1  ,,.Writes the digital value to the 

A62DA CHI. 



7. ERROR CODES /MELSEC-A 
7. ERROR CODES 

When the A81CPU self-detects an error, the "RUN" LED flickers 
and the corresponding error code is displayed on the LED 
indicator and written to the soecial registers. 

7.1 Error Code List 

- 

Error 
:ode 

49 

- 

50 

- 

51 

- 

52 

- 
53 

- 

54 

- 

55 

- 

56 

- 

57 

- 

CPU 
status 

- - 

Definition and Cause 

Special Registers D91M to 9199 
Corresponding to Programs 

Corrective Action 
Error 
code - 
- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

54 

- 

55 

- 

56 

- 

57 

Step 
lumber - 
- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

0 

- 

0 

- 

0 

- 

0 

Detail 

- 
- 

Stop 

stop 

stop 

Stop 

Stop 

stop 

stop 

stop 

stop 

CPU hardware fault 
Consult Mitsubishi repre- 
sentative. 

instruction is not ex- 
ecuted in one program after Correct the faulty program. 
5 seconds 

Incorrect andlor 
instruction execution. 

(1) Special function mod- 
ule control bus error. 

Hardware fault (CPU, spe- 
cial function module andlor 
base unit). Consult Mitsu- 
bishi representative. 

Two or more computer link 
modules are installed in 
one CPU system. 

Correct system configura- 
tion. 

Operation element fault. 
CPU hardwarefault,consult 
Mitsubishi representative. 

No response from special 
function module after ex- 
ecution of = and/or 

instruction. 
(1) Possible hardwarefault. 

Consult Mitsubishi repre- 
sentative. 

No s~ecial  function module Examine the program step 
indicated by the diagnostics 
and correct. 

(1) NO i u m ~  destination or 

tion. 
(2) instruction has 

been executed with no 
corresponding 

Examine the program step 
indicated by thediagnostics 
and correct, 

Examine the program step 
indicated by the diagnostics 
and correct. 

An unrecognized instruc- 
tion code is being used. 

Table 7.1 Error Code List (Continue) 



7. ERROR CODES /MELSEC-A 
Special Registers 09104 to 9194 

Corresponding to Programs W103 
Content 
%IN value 

Error 
Code 

CPU 
Status Definition and Cause Corrective Action 

Error 
code 

step 
number 

Detail 

11) The result of BCD con- 
version has exceeded 
the specified range 
(9999). 

12) Specified operation de- 
vice range has been ex- 
ceeded, e.g. overflow, 
underflow. 

Faulty 
program 

only 
stopped. 

Examine the program step 
indicated by thediaanostics 
and correct. 

Illor I21 selected 
by parameter 
selling. 
Ill Fauiy prcq 

ram only 
stopped. 

121 Operation 
mntinued 
with the set 
data limited. 

Examine the program step 
indicated by the diagnostics 
and correct. 

Invalid data specified for 
the instruction. 

Run 

Run 

Output module fuse blown. 
Check the fuse blown in- 
dicator LED on output rnod- 
uies. 

Ill Battery voltage low. 
12) Battery not connected. 

11) Change the battery. 
12) Connect the battery. 

Table 7.1 Error Code List 
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Further error definitions 

For error codes "58" and "59" any of the following numbers is 
written to the special register in hexadecimal to indicate further 
definition of the error. 

- 
Error 
Code 

Faulty loop and parameter numbers are written as 
shown below. 

Error Definition 

Number 

O2 

O4 

O8 

OC 

lo 

20 

L p a r a m e t e r  No. 

Loop No. (01 to 641 

Description 

Overflow I 
Operation result is more than k9.2  X 10''. 

Underflow I 
Operation result is less than k2.7 X 

Negative or 0 operation 1 
Operation data is negative or 0. 

Division by 0 / 
Division data is 0. 

Operation data too great / 
Operation data is too great. 

BCD conversion error 1 
BCD conversion error is more than 9999. 

Invalid data 1 
Invalid data specified for the corresponding instruction. 

Parameter error I 

oop No. $ 
parameter 

NO. 

I 

Table 7.2 Further Error Definition List 

b15 to b8b7 to bO 



7. ERROR CODES /MELSEC-A 
7.2 Error Codes Displayed During Instruction Execution 

Any of the following error codes may be displayed when the 
corresponding instruction is executed. These error codes are 
indicated in  the Error Occurrence column of the corresponding 
instructions in Section 6. For full information on the symbols of 
the causes and corrective actions (A to L), see the next page. 
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Error causes and corrective actions 

Cause 

Incorrect aandlor instruction execution. 
ISpecial function module control bus error) 

NO response from special function module after execu- 
tion of and/or instruction. 
(Possible hardware fault) 

No special function module in I10 slot addressed by 
andlor instruction. 

(1) NO jump destination or several destinations speci- 
fied for the mi. or i instruction. 

(2) instruction has been executed with no corres- 
ponding instruction executed. 

(3) instruction has been executed but no 
instruction executed after instruction. 

(4) instruction nested to a level of five or more. 

Operation result is outside the range t 9 . 2  X 10'8(32-bit 
floating-point data) or -2147483647 to +2147483647 
(32-bit binaly data). ("Old' is written to the special 
register for staring further error definition carrespond- 
in9 to the faulty propram.) 

- 

Operation result is outside the range t2 .7  X 10P? 
( "02~"  is written to the special register for storing further 
error definition corresponding to the faulty program.) 

Value used with the I< I ,  m, instruc- 
tion is negative. 
( "04~"  is written to the special register for staring further 
error definition corresponding to the faulty program.) 

Division by 0 
l"08n" iswritten to the special register for storing :urther 
error definition corresponding to the faulty program.) 

Value used with the sin-', cos-', ex instruction is outside 
the specified range. (sin-', cos-' must be between 0 and 
1. ex between -45.05845 and 43.66573.) 
("OCH" is wrinen to the special register for storing 
further error definition corresponding to the faulty 
program.) 

BCD conversion result or BIN conversion source data is 
greater than 9999. 
I"10u" is written to thespecial register for storingfurther 
error definition corresponding to the faulty program.) 

Invalid device (number1 specified for the corresponding 
instruction. 
( "20~"  is written to the special register for storing further 
error definition corresponding to the faulty program.) 

Invalid data specified for the instruction. 
(The following data is written to the special register for 
storing further error definition corresponding to the 
faulty program.) 

bl5ta b8b7 to bO 

( j 1 j I+~orresponding special register -- 
-Parameter number 

Loop number (01 to 64) 

Corrective Action 

Haraware fa.. 1 wpcc a fdnct on moo-lc. A81CP, moa- 
L e  anolor oase un t, Cons" t Mltst.b.shi represcntatve 

Consult Milsubishi representative. 

Examine the program step (stored in special registers 
D9104 to 9199 in groups of program numbers) indicated 
by the diagnostics and correct. 

- Examine the program step (stored in special regis- 
ters D9104 to 9199 in groups of program numbers) 
indicated by the diagnostics and correct. - The step of t h e ~ i n i n s t r u c t i o n  isstored asa faulty 
step if the instruction has been executed 
without executing the IRET instruction. 

Examine the program step (stared in special registers 
D9104 to 9199) indicated by the diagnostics and correct. 

Table 7.4 Error Causes and Corrective Actions 



IMPORTANT ( 
The components on the printed circuit boards will be damaged by static electricity, so 
avoid handling them directly. If it is necessary to  handle them take the following 
precautions. 

I (1) Ground human body and work bench. 

(2) Do not touch the conductive areas of the printed circuit board and its electrical parts 
wi th any non-grounded tools etc. 

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 responsibilityfor 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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