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1. INTRODUCTION / MELSEC-A

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 AB1CPU parameters.

The main features of the A81CPU are as follows:
(1) Optimum system can be configured.

The A81CPU is a building biock 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.

(2) 32 prbgrams

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

(3} PID control of 64 loops

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

{4} 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.

(5} Debugging by step run

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

(6) Operation monitoring by the GPP

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

(7) Control status monitoring by the AD57{S1)

PID control status can be monitored on a CRT or a plasma
display by using the AD57{S1) CRT controller module.

(8) 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.

(9) Use with the ACPU

The A81CPU may be used with the ACPU and the buffer
memory and /O of either CPU can be accessed by the other.

1-1
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1.2 PID Control System

{1) PID control system

AB1CPU Manual Mv
! Data register | gy
r for storing ) Aut " H
3 . utomatic
My | Dataregister MY DiA
Data register | py | “PE 0 v module i
' tor storing _ |
PV J
1
L - - - - -
AID
converter [#—— Sensor
moedule
Fig. 1.1 PID Contro! 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 |t A sensor signal is received by the user program
through the A/D converter module, converted into
a % between —2.5 and 102.5, and stored in the PV
. ‘ data register.

PiD i L .
e:eii;?éon -------- PID operation is executed using the SV, PV stored
in the SV, PV data registers.

¥
MV output |- MV {—2.5 to 102.5%) obtained by the PID opera-
tion is converted into a value between —50 and
—J 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

1-2
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1. INTRODUCTION | /MELSEC-A

1.3 PID Operation

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

1.3.1 Operation method
{11 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
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.

Forward action
Reverse

action

Fig. 1.3 Forward and Reverse Actions by MV, PV, SV

1B {NA) 66168-A



1. INTRODUCTION /MELSE CA

{3} Fig. 1.4 illustrates process control examples by the forward
and reverse actions.

Temperature Temperature
t ‘ v
PV
SV PV
Time Ti;e
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:

MV = K- - E

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

{3) Fig. 1.6 illustrates a proportional control action where the error
is constant.

—» Error
m

—Time

Ke - E

e

——» Time

Fig. 1.5 Proportional Control Action Where Error Is Constant

(4) The MV varies between —2.60 and 102.50%.
The MV changes in proportion to KP for a given error.

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

1-4
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1.3.4 Integral control action (I control action)

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

{(2) Integrat 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 T is, the greater the integral control action works.

(3) Fig. 1,6 shows an integral control action where the error is

constant.
g 1
Wi E
} — .
| —— Time
: - — - —— - P + I control action MV
1 '/ ’
! O R e | control action MV
- ¢ .
= # K;,' Ew-m-omeeoe- P control action MV
t E
—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 Pl control action) or with the proportion-
al and derivative control actions {as a PID control action) and
cannot -be used independently.

‘1 ST e e ’ . Lo . ) .

1B {NA) 66168-A



1. INTRODUCTION / MELSEC—A

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 To 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.
S
o E
T i — Time
E
E
-
=
T Ke « Ew--mmmvue P control action MV
) ]
To
—— 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 I
proportional and integral control actions {as a PID control
action} and cannot be used independently.

1-6
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1.3.6 PID control action

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

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

E
)
T
1=
11}
1 1

: — Time

1

1

1

]

PID control action

- — Pl control action
- \)',,— _ | control action
2 -\—\- - —: ::; = ==—"P control action
T _-==%.__ D control action

— Time

Fig. 1.8 PID Control Action Where Error Is Constant
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2. A81CPU MODULE / MELSEC-A

2. AB1CPU MODULE

This section gives performances, functions and handling proce-

dures of the A81CPU.

2.1 Performances

Item Performance
= Control method Repeated operation {Using stored program system})
g I/0 control method Direct mode
=
> Sampling time (s} 0.01 to 99.99
2
g Program loop monitoring {s) 5
< Aliowable instantanecus power failure period {ms) 20
Number of instructions 65
. 250 per program
Program Capacity (steps) 8000 for all programs
capacity

Number of programs

32 {No. 1 to 32)

control data

PID operation expression

Process value derivative type (incomplete derivative}

Proportional constant (Ke)

0.01 to 100.00

Integral time (T} (s)

1 to 32767

PID Derivative time (To) (s)

0.00 to 300.00

Set value {SV) setting range (%)

0.00 to 100.00

Pracess value (PV) setting range (%)

0.00 to 100.00

Input filter coefficient (o)

0.00 to 1.00

Number of IO points {PX/PY)

| + O = 512 (PX/PY100 to PX/PY2FF}

Number of input points {PX)
from PC CPU

64 (PX0 to PX3F}

Number of output points (PY)
tc PC CPU

64 (PY40 to PY7F)

Number of internal relays {PM) (points)

1024 (PMO to PM1023)

Number of points

128

Timer {PT)
Specifications

10ms timer (PTO to PT31)

100ms timer (PT32 to PT127)

Device
Number of data registers (PD) {points}

1024 (PDO to PD1023)

Accumulator (A)

Number of points 3
1 bit {AO}
Specifications 16 bits (A1)

Floating data (A2}

Number of pointers {P) {points}

64 per program

Number of special relays (SP. PM} {points)

512 {PM3000 to PM8511}

Number of special registers (SP. PD} (points}

512 (PD9000 to PD9511}

Number of YO points occupied with respect
to PC CPU

128

Table 2.1 Performance List

2-1
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““. AS81CPU MODULE

2.2 Function List

Function

Description

Remote RUN/STOP

Allows remote RUN/STOP from external device {e.g.
GPP, computer} with the RUN keyswitch in RUN
position.

Program RUN/STOP

Allows program RUN/STOP from external device
(e.g. GPP, computer, PC CPU} with the A81CPU in
RUN mode.

PAUSE

Stops user program operations with the output (Y)
status retained.

STEP-RUN

Executes the specified user program per instruction.
Step-run may be executed in either of the two ways:
* By specifying the loop count.

* Per instruction.

LATCH

Retains device data if the AB1CPU is switched off or
reset or instantaneous power failure occurs 20ms or
lenger.

Internal relays (PMO to PM1023), timer {PTO to
PT127} coils/present values and data registers (PDO
to PD1023) can be latched.

CLOCK

Executes clock operation in the AB1CPU.

Clock data includes the year, month, day, hour,
minute, second, and day of the week.

Clock data can be read to special registers PD2095 to
PD9098.

2-2
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2. A81CPU MODULE

MELSEC-A

2.3 Operation Processings

. The A81CPU processings are shown in Fig. 2.1.

( Operation processing )

I Initial processing I— ———————— —s Only performed at power-on or reset,

NO (STOP)

Program 1 running?

YES (RUN)

Sampling time

reached? - —— Program 1 processing

I Program execution I

1 ‘ 1

I End processing 1 —]

NO (STOP}

Program 2 running?

YES (RUN}

Sampling time

reached? - - —= Program 2 processing

I_ Program execution

1

r End processing 1 ] l

Program 32
running?

NGO {(STOP)

YES (RUN)

- - —= Program 32 processing
Sampling time

reached?

| Program execution I

] ‘ 1
I [ End processing 1 I
X T oty T T s T
[ End processing 2 |_ ________ - Z:;::C:thzgd when programs 1 to 32 are not
T .

Fig. 2.1 Operation Processings

2-3
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2. A81CPU MODULE /MELSECA

2.3.1 Repeated operation processing

(1)

(2)

(3)

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.

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.

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.

Sampling time

] 1
Step 0 10 END Step 0 to END Step 0 to END Step 0 to END

Fig. 2.2 Program Execution

1B {NA) BE168-A



2. A81CPU MODULE /MELSECA

{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.

[Programﬂ]——»[ Program n--1 ]------- Program 32 ]——{ Program 1 ]—h—[ Program 2 }-——-—*[ Program n—1 l

» 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 number

Processing Time

Sampling Time

1 100ms 200ms
10 100ms 400ms
20 150ms 800ms

0 100 200 3!30 400 500 600 700 800 90010001100‘120013_0014_0015.0016‘0017001?{001q002q0021‘0022002300(msl

© ® ® 2@

.1
Progsam 1 start request

r'«@

@

@

+

2 @

-
"
M

T -1. 1 r : 1 ] [l 1
P [l o i ille ¢ [|]iwe P_@_L :
1 [ H H H I Y 1 [N U] (
Program 10 start request ] ‘. ' t 1 E .1ﬁ t il b ! t - P !
Ll @ Lol A B
Dol 1 o s R [ '
. Program 20 start request 1 i — : E i ! i-J — ¥ i E d i i 1: :1
| 1 ] I' T 1 [ 1 T i ! : 1 1 h
, _ @1 el e tielgl e i@l ) 18l 1 i®)
rogram 1 execution ==ENSS ! z=| ¢ i L b :=l| :
H ' 4 1 1 H 1 1 3 ! 1 1 |-
SR ) Y @1 R Y
Program 10 execution 1='| d L=:1 i E |=1 L_—'! :‘ Fﬁ
r : I 1 1 1
@ | @ @ |
Program 20 executicn = F==1' ‘=|

reached.
*2: Ignored if the start request is switched on.

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

*3: The order of processing depends on the current program being executed when the sampling time is reached.

. Fig. 2.3 Several Program Executions
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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)

(2)

(3)

(4)

(5)

Qutput module initialization

Resets the output module to switch all outputs off.
Device clear

Clears the following devices (switched off or reset to zero).
(a) Special relays (PM9000 to PM9511)

{b) Special registers (PD3000 to PD9511)

{c) Accumulators (A0, A1, A2)

IO address assignment

Allocates /O addresses to the IO and special function
modules loaded on the base unit.

For more information, see Section 3.3.

IO module data entry

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

Self-diagnosis
The A81CPU conddcts self-checks when it is powered up or

reset.
For further details, see the A81CPU User's Manual.

2-6
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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.

(O: indicates that the corresponding processing is processed.

End
. End Processing Processing
1 2
Self-diagnosis
Checks for fuse blown, battery power reduction, etc. For further
details, see Section 4.10.
Data communication processing with computer link modulel
Communicates with the computer link module (AJ71C24-S3,
ADB1E-83) when data transfer is requested by the computer link
module.
. Communication with GPP| ©10
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 GFP
¢ Remote RUN/STOP request from the computer, ADS1E-S3
Scan time timirgl
. Times the scan time of the program executed. o
Loop monitoring timer reset
Resets the loop monitoring timer.

Table 2.3 End Processings 1 and 2

2-7
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3. DEVICES :
3.1 Device List .
Eati Data Access
Device Apgllcatlon Remarks Refer To:
ange ABICPU PC CPU
{1) Accounted for as output (Y0
For com- | Iput | 2200 8 | Read Write t0 wa F) by the PC CPU.
munication P {2) PX is expressed in hexadecimal. Section 321
i ection 3.2.
with PC PYAD to 7F {1} Accounted for as input (Xe+a*0
CPU Output | (o™ ) Write Read to w+n F) by the PC CPU.
P (2) PY is expressed in hexadecimal.
Input " PX/PY100
Dedicated to 2FF . . {1) PX/PY is expressed in hexade- .
to AB1CPU - PX + PY Read/write | Inaccessible cimal. Section 3.2.2
Output | — 512 points)
Internal relay Engg 4“;0152?33; Readiwrite |Inaccessible [{1) With latch function. Section 3.3
. (1) Speciat relays are accounted for
PM39000 to Read/write
. . as a buffer memory by the PC .
Special relay (512952int5) Read/write ;’1 CPU and used in batches of 16 | S€ction 3.8
P points.
. PDO to 1023 . . {1) Data is stored in floating format. .
Data register | (1054 points) | Re@d/write |Inaccessible | o) \uith Jateh function. Section 3.4
PDY0CO to Read/write (1) Special registers have 16 bit
. . . locations. .
Special register (512951c;lint5) Read/write ;t {2) Accounted for as a buffer mem- Section 3.9
P ory by the PC CPU.
10ms timer (F;.;optooin?;) o .
" Timer Read/write |Inaccessible ) U;?-tlmmg retent_lve timer. Section 3.5
. PT32 to 127 {2) With latch function.
100ms timer (96 points)
AD (1 point) {1) For 1 bit data.
Accumulator A1 (1 point} | Read/write |Inaccessible |(1} For 16 bit data Section 3.6
A2 (1 point) (1) For floating data.
PT00 to {1) i.¥} = program number {01 to
Pointer N S _— 32). Section 3.7
(2048 points) (2) 64 points may be used in one :
P program.
. K—32768 to
16 bits
Decimal 32767
constant .. | K£0.00001 to
32 bits | "4 399900000
Hexadecimal
constant 0 to FFFF

Table 3.1 Device List

*: n indicates the two most significant digits of the AB1CPU head
/O 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 Inputs/Qutputs (PX/PY)

. The AB1CPU has the following inputs/outputs:
1} For communication with the PC CPU
2) For use with the AB1CPU only
3.2.1 Inputs/outputs 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) Qutput (PY) transmits data to the PC CPU.

. {2). 64 inputs and 64 outputs are configured as shown in Fig. 3.1.
PC CPU AB1CPU
I "* l | 1) X: n indicates the two
PX0 most significant digits
1 Y{n+0)0 I t | of the A81(CPU hgad 10
address. (See Section
Output Input 3.23)
2) The A81CPU I/O addresses
1o [: to are between PX0 and 3F
| 1 (inputs), PY40 and 7F (out-
64 points 1 64 points| ! puts).
l X(n+4)0 ' PY40 ;
i
Input Output
to C—
' 64 points| 1 ! 64 points 1
. X{n+7)F PY7F
Fig. 3.1 170 (PX/PY) Configuration E

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

3-2 —
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I/0 Number Description .

Program RUN/STOP request*

(1} Gives an ABICPU RUN/STOP request from the PC CPU.

P)::O * ON reeeeens RUN request
PX1F * OFF -eemeee 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 PX00 to 1F and programs, see Table 3.3.
PC ready
(1} Switched on when the PC CPU switches on Y{n-+2}0 to gain access to theA81CPU’'s PX/PY.
PX20 {Address Y(n+2)0 in the PC CPU system corresponds to address PX20 in the A81CPU
system.)
®ON -eroeeeer The A81CPU’s PX00 to 1F, 21 to 3D and PY40 to 7F are refreshed per 10ms.
* OFF eereer PX00 to 1F, 21 to 3D data is all switched off and is not refreshed.
PX21
to (1} Defined as appropriate by the user.
PX3D (2) Used for communication with the PC CPU when PX20 is on.

PX3E, PX3F Reserved

Program RUN request acceptance complete*

PY40
P:(OSF {1) Corresponding PY is switched on when an A81CPU program is ready to start.
{2) For a correspondence between PY40 to SF and programs, see Table 3.3.
AB1CPU hardware fault
PYE0 (1) Switched on to indicate an AB1CPU hardware fault. Consult Mitsubishi representative.
{2) When PY80 is switched on, the output status depends on the output reset switch setting.
* Qutput reset switch OFF +<--x---- Qutputs retained.
= Qutput reset switch ON -+eeeee All outputs reset.
PY861
:’o {1) Defined as appropriate by the user.
PY7E {2) Used for communication with the PC CPU when PX20 is on.

Table 3.2 I/0 for Communication with the PC CPU

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

IMPORTANT |

PX3E, 3F are reserved for the A81CPU system and must
not be switched on/off by the user from any program,
computer, peripheral, etc.
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RUN/STOP Request RUN/STOP Request Acceptance Complete
Program No. I/0 address in I/0 address in IO address in 1/0 address in
PC CPU system AB1CPU system PC CPU system A81CPU system
1 Y{n+-0}0 PX00 X(n+4)0 PY40
2 Y{n+0H PX01 X(n+4n PY41
3 Yin+0)2 pPXx02 X{n+4)2 PY42
4 Y{n+0)3 PX03 X(n-+4)3 PY43
5 Yin+0)4 PX04 Xin+4)4 PYa4
6 Y(n+0)5 PX05 X(n+4)5 PY45
7 Y({n+-0}6 PX06 X(n+4)6 PY486
8 Y{n+0)7 PX07 X({n+4}7 PY47
9 Y{n+0)8 PX08 X{n-+4)8 PY48
10 Yi{n+0)9 PX09 X(n+4)9 PY49
1 Y{n+0)A PX0A Xin+4)A PY4A
12 Yin+0)B PX0B Xin+4)B PY4B
13 ¥{n+0)C PXoC X(n+4)C py4ac
14 Y{n+-0)D PX0D Xin-+-4iD PY4D
15 Yin+0)E PX0E X{n+4)E PY4E
16 Y(n+0)F PXOF X{n+4)F PY4F
17 Y(n+1)0 PX10 X{n+5)0 PY50
18 Y(n+1)1 PX11 X{n+511 PY51
19 Y{n+1)2 PX12 X{n+5)2 PY52
20 Y(n+1)3 PX13 X(n+5)3 PY53
21 Yin+1)4 PX14 X{n+5}4 PY54
22 ¥{n+1)5 PX15 X{n—+5)5 PYS55
23 Y(n+1)6 PX16 Xin+5)6 PYE6
24 Y(n+1)7 PX17 X{n+5)7 PY57
25 Y{n+1)8 PX18 X{n+5)8 PYE8
26 Yin+1)9 PX19 X(n+5)8 PY59
27 Yin+1}A PX1A X{n-+5]A PY5A
28 Y{n+1!B PX1B X(n+5)B PY5B
29 Y{n+1iC PX1C X({n+5)C PY5C
30 Yi{n+1)D PX1D X{n+5)D PYSD
N Y{n+1)E PX1E X{n—+5JE PYSE
32 Y{n+1}F PX1F X(n+56)F PYGF

Table 3.3 Program RUN/STOP Requests, Request Acceptance Complete I/0 Addresses
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3.2.2 Inputs/outputs for use with the A81CPU only

Oniy 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 PX/PY100.

(2) PX/PY ranges are 100 to 2FF.
3.3 1/0 Addresses

IO addresses indicate /0 module addresses for use in programs
and are represented in hexadecimal.

I/0 addresses may be determined by the A81CPU or PC system I/0
assignment.

3.3.1 A81CPU independent system 1I/0 addresses

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

{2) /O addresses are determined by the number of points
occupied by the I/O and/or special function modules loaded on
the A78B.

{3) Slot 0 always begins with PX/PY100 and the I/0 address range
is between 100 and 2FF. -

{4) Assign 16 points to an vacant slot.

{Loading status)
0 1 2 3 4 5 6 7 «Slot number

Power AZ1CPU AX10 AXdA1 AX41 ABBA/D AB20/A AYdl Vacant AY22
supply slot
moedule

(16 points} | (32 points} | {32 points) | {32 points} | {32 points} | (32 points) | {16 points) | {16 points)

t PX PX PX PX/PY PX/PY PY PY
A78B

100 110 130 150 170 180 180 1C0

to to to to to to to to

10F 12F 14F 16F 18F 1AF 18F 1CF

Fig. 3.2 A81CPU I/O Address Assignment Example
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3.3.2 PC CPU system 1/0 addresses

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 A78B 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 IfO points in the PC
CPU system.

{d) Setthe AB1CPU in PC CPU parameters as described below
when making /0 assignment using the GPP:

1) First half slot -« 64-point special function module
2} Second halfslot ---- 84-point /0 module

{e) Any module loaded on the A78B is dedicated to the
AB1CPU and must be assigned in accordance with the
AB1CPU independent system |/O assignment.

{All modules = 16 points}
0 1 2 3 4 5 B 7 +Slot number
Power 00 10 20 30 40 50 60 70
supply | ACPU to to to to to to to to
D module OF 1F 2F 3F 4F 5F 6F 7F
A38B
g 9 10 1 12 13 14 15 «Slot number
Power 80 90 AQ BO Co DO EO FO E
Extension supply to to to to to to to to
stage 1 L-] module| 8F aF AF BF CF DF EF FF
Extension stage
number setting AB8B
Extension 16 17 +—Slot number
stage 2 . S
AB1CPU |
Y100 | X140 !
to 1 to !
{1 | 13F | 17F |
I 1
A78B

Fig. 3.3 I/0 Address Assignment Example - A78B Set to the Last Extension Stage Number
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~ {f) Notes on setting the A78B extension stage number to other
than the last stage .

1) When the A78B extension stage number is set to other
than the last stage, assign the A78B I/O 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 A78B I/C addresses are allocated as follows in the
PC CPU system:

A78B :

) n+1 n+2 n+3 n+4 n4+5 n+6 n+7 n-+8+Slot number in PC CPU system (n = final slot )
T -———T 7T -- ———|-———|————|number of the preceding stage)

Power A81CPU Vacant | Vacant | Vacan_ll_\!acant 1'Vacant ' | Vacant !

supply | slot | slot I slot . slot ! slot | slot ;

module ! | I | ! | L

64 | 64 6 ; 18 | 18 | 16 | 16 | 16 |

|:| points | points | points | points | points 1 points | points | points |
1 e o T I

Fig. 3.4 A78B /O Addresses in PC CPU System

{All modules = 16 points}

0 1 2 3 4 5 6 7 +Slot number
Power oo 10 20 30 40 50 60 70
supply | ACPU to to to to to to to to
_ﬂ module OF 1F 2F 3F 4F 5F 6F 7F

A38B

16 17 18 19 20 21 22 23 +Slot number

Extension Power | 160 170 180 190 1A0 1B0 1€0 1D0
stage 2 supply to to to to to to to to
____DL-I module| 16F 17F 18F 19F 1AF 1BF 1CF 1DF

AG8B

Extension stage
number setting

8 9 {10} (11} (12) {13} (14) {15} ~=Slot number
S P =S B iy '
- AB1CPU 100 110 120 | 130 | 140 ] 150 1
Extension Power Y80 XCo o | 1 |
I o o to I | |
stage 1 supply I 1F | o12F fO3F 14F 15F
l . 2

1
module to : to TQ’F
—] BF | FF | vacant) ) Vacant (Vacan:m\racamh_(\facanmacann

A78B

Fig. 3.5 IO Address Assignment Example - A788 Set to Other Than the Last Extension Stage Number
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{2) AQ0J2 type PC CPU system

{a) The A78B is used as an extension base of the A0J2CPU
and cannot be used with the AG5B, A68B.

{b} The AB1CPU I/0 addresses are always Y100 to 13F, X140 to
17F.

{c) Set the A78B extension stage number to stage 1.
{d) Any module loaded on the A78B is dedicated to the

A81CPU and must be assigned in accordance with the
A81CPU independent system I/O assignment.

ADJ2
CPU

A81CPU independent system
| I/0 assignment

Extension
stage 1

Y100 ! X140

to | to

I 13F | 17F

A788

Fig. 3.6 I/0 Address Assignment Example in AOJ2CPU System
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3.4 Internal Relay {(PM)

3.5 Data Register (PD)

3.6 Timer {PT)

A81CPU’s auxiliary relay for ON/OFF data.

(1)
(2)
(3)

Switched on/off per bit,
Switched on/off in blocks of 16 bits for word data.
All internal relays can be latched.

Memory for storing A81CPU data.

(1)

Stores data between £2.7X10 ~ and £9.2X10" in a floating-
point format. For the floating-point format, see Section 6.1.3.

(2) All data registers can be latched.

Used in the AS1CPU.
(1) Timer types

{2)

(3)

(4)

(5)

10ms and 100ms up-timing retentive timers
Retentive timer
(a) Times the accumulative ON period of the timer coil.

{b) The timer coil is switched on/off by the /

instruction and the present value is retained if the coil is
switched off.

Present value update timing

{a) 10ms timer ------ Counts the AB1CPU’s 10ms signals and
updates the present value,

{b) 100ms timer -+~ Counts the AB1CPU’s 10ms signals and
updates the present value per 10
counts.

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.

Timing rangeA
(a) Timing range

0 to 32767 (10ms timer +-- 327.67 seconds, 100ms
timer +++ -+ 3276.7 seconds)

(b} Present value error
An excess of the timing range may result in the repetition

of 32767, —32768, —32767 +----- —1, 0, 1 -
32767 32767
0 /]
0 Vo {/
—32768 —32768

Fig. 3.7 Present Value Error

39
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POINT

. The timer times when step run is executed from the GPP
with the A81CPU in STOP mode, and does not time when
the AB1CPU 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 END 0 END 0] END

! \ 0 Lz, ’
j‘ 1
Program ‘Wait time
execution for
sampling
. Sampling time setting
ON
F

Timer coil OFF L. [~
SET condition ON \ \
Timer coil OFF| 1

RST condition

A81CPU IR SN NN A A
10ms signal R U N R 1t
el S1E SIS A
10ms timer coil ——2o | rnl P — v g I
present value g : : : I2 to éﬁOh : to 19’292.1 2.21Present value retained'232'4252'22@;'2763276110 2t
I 110N ! ! P
100ms timer coil—Eg?:Jl i : I ! .1.2 n i
present value g : 4 1 | 2—w Present value retained’
M | wte(d) 10ms timer
} el I e
{Error)} ‘-(—)l-i ! d) 100ms timer
a i 16} !
Fig. 3.8 Timing Chart
(7) Timer accuracies
. Timer accuracies depend on the sampling time setting and coil
ON/OFF timing as described below.
{a) Error between the timer coil ON timing and Tn
instruction position in the program. {(—1 sampling time)
{b) Error between the timer coil OFF timing and Tn
instruction position in the program. {+1 sampling time)
(c) Error between timer coil ON timing and A81CPU 10ms
signal. {(—10ms)
{d) Error between timer coil OFF timing and A81CPU 10ms
signal. (10ms timer ------ +10ms, 100ms timer ------ +
100ms)
In consideration of (a) to (d), the overall accuracies are:
10ms timer - *({sampling time *10ms)
. 100ms timer ------ *+sampling time +100ms, —10ms
3-10
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3.7 Accumulator

Data register for storing the operation result.

(1) Types |
. For 1_bit data ......................................... (AO)
- For 16_bit data ........................................ (A‘I)
* For 32-bit floating-point datg =---------eeeeeeees (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 (JCJ, [JMP],
CALL ).

(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 pointer number cannot be used at more than one

location.
Program 1
JMP P0O101 Jump to pointer PO101
JMP P0502 [ Jump to pointer P0502
. - & Ppointer number in
fan e oy P12 th ogram
cannot be used at | (00 to 63)
m)c:?than oneloca- | Program number
5 Program 5 {01 to 32)
|
1
I
L-.w  posoz [« ]—
JMP P0101 Jump to pointer PO101

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.

PM2000
to
PM2058
PM2059
to
PM9099
PM2100
to
PM39511

User-defined area

Pre-defined area

User-defined area

The special relays are accessed by the [TO| / EROM]
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 Name Description Details
Writes clock data from PD9085 to PD2098 to the
PM9059 Clock data OFF: No processing clock devices after the instruction is
set request ON: Data set request executed at the scan when M3059 is switched
®
PMI060 Clock data OFF: No error Switched on when a clock data (PD3095 to
error ON: Error PD9098} error occurs.
PM9061 Clock data OFF: No processing Reads clock data in BCD to PD9095 to PD2098
read request ON: Read request when PM9061 is switched on.
Program RUN/STOP OFF: Disable Enables program RUN/STOP request settings
PMO0B2 request ON" Enable {(PD9093, PD2094) from the computer, etc. when
enable/disable flag ) PMA062 is switched on.
Clears all the data memory including the latched
. PM9063 Data memory OFF: No processing memory {other than special relays and special
clear flag ON: Output clear registers}) in remote run mode from computer,
etc. when PM9063 is on.
OFF: Normal ® Switched on when one or more output
* PM3064 Fuse blown ON: Fuse blown in an module fuses have blown.
IO module ® Reset when the ABICPU is reset.
* PM90B5 AC DOWN OFF: AC supply normal [ Switched on by an instantaneous power failure
detection ON: AC is down of within 20ms. Reset when the AB1CPU is reset.
OFF: Normal Switched on when battery voltage drops below
PMS3066 Battery low c that specified. Switched off when battery vol-
ON: Battery low .
tage is restored.
* PM9067 Self-diagnostic OFF: No error Switched on by self-diagnosed error. Remains
error ON: Error on if normal status is restored.

Table 3.4 Pre-Defined Special Relay List {Continue)
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Number Name Description Details
® Switched on by self-diagnosed program .
error. Remains on if normal status is res-
tored.
® The error code, faulty step number, etc. are
written to special registers PD9104 to 9199,
PM Program PM Program
Number | Number Number | Number
PM2068 1 PMa084 17
PM9069 2 PM9085 18
PM39070 3 PM9086 19
PMS071 4 PM3087 20
PM3072 5 PMO08S 21
Self-diagnostic
*
PM9068 error OFF: No error PM9073 | 6 PMo089 | 22
PM9099 (corresponding ON: Error
to program} PM9074 7 PMS090 23
PM9075 8 PM9091 24
PM9076 9 PM9092 25
PM3077 10 PM3093 26
PM9078 1 PM9094 27
PM8079 12 PM39095 28
PMS080 13 PM8096 29
PM3081 14 PMS097 30
PM9082 15 PM3098 N
PM2083 16 PMS099 32

Table 3.4 Pre-Defined Special Relay List

3-13

1B (NA) 66168-A



3. DEVICES / ME[_SECA

3.10 Special Registers (SP.PD)

(1)

{3)

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.

PD9000
User-defined area to
PD9092
PD9093
Pre-defined area to
PD9199
PD9200
User-defined area to
PD9511

The special registers have 16 bit locations.

The special registers are accessed by the [TO| / |FROM
instructions in the PC CPU program for communication with
the PC CPU and are used in blocks of 16 points as a buffer
memory.

No. Name Data Stored Details
To specify a run/stop request for each program from the
. computer, etc. {Valid when PM9062 is on)
Program 16 - Program 1
- Bit map of BI5814B13B12B11B10 BY B8 B7 B& 65 B4 B3 B2 B1 BO
rogram
PDS093 program PD90g3 [ofo|t|1]|o|1fojo|ajrfoft|t]olo]o
PD2094 RUN/STOP RUN/STOP
request ep9ogd [1o|ej1|1]olo]1|o|1]o]ef1]|al1]e
requests
Program 32 -+ Program 17
0: STOP request
| 11 RUN request
Year {two last digits}, month are written in BCD.
Clock d I RIS 17.1: 1) RIS . I .y RERES 84 B H
ock data
lock Example:
PD9095 Clock data {Year, month) BE I”[ E I I'|‘|°1°|°| B I°|°|°] October, 1987
Year Month
Day, hour are written in BCD.
Clock BIG e BI2 BN e BB BT - BA B3 -
ock data Example:
PD9096 Clock data {Day, hour) |°|°|°1‘|°|‘] [‘|°|°|°1 ’ l°|‘|‘ 13 o'clock, 15th
Hour Day

Table 3.5 Pre-Defined Special Register List (Continue)
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No. Name Data Stored Details
Minute, second are written in BCD.
B1G-reresern B12B11 88 B7 84 B3 B Example:
Clock data 35 minutes,
PD9097 Clock data {Minute, second) |o|u|1|1]oﬂ|o|1|0[o|1|0|0|1|1|0| 26 seconds
Minute Second
Day of the week is written in BCD.
Example:
|0]0!0l0|0l0|0|D|U|0|0|DIDJJI1ID Tuesday
Clock data 0 must be set. Day of
PD2098 Clock
ock data | ihay of the week) the weck
Sun |Mon | Tue | Wed | Thu | Fri | Sat
o1 (2|3 |4afjs|s
Indicates the head /0 address of the lowest /O module
with blown fuse in hexadecimal.
Lowest module Exarnple: The bit map is as shown below when the fuse
PD9099 Fuse blown number location of the output module at PY1A0 to 1AF is blown.
with blown fuse [ofefo]efo]o Iﬂl |1|°I1l o] I [o]
Cleared by resetting PDS100 and PDQ101 to 0.
Indicates the output module numbers with blown fuses in
blocks of 16 I/Q points.
PY1FO PY100
BI5B14613B12B11810 BS B8 BY BS B85 B4 B3 B2 B1 B0
i f
*PD9100 Fuse blown Bit map o PDO100 jo(0|ofjolojo|1|e|el1|o]of1|ofo]o
PD9101 module WO modules
with blown fuses PD9101 |o]o|1|e|ojo|o|1{ofjo|o|o|el1|o]o
PY2F0 PY200
0: Fuse blown
1: Fuse normal
* PD9102 AC DOWN AC DOWN 1 is added each time the input voltage drops to 80% or
counter count less of rated during operation, 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
*PD9103 Self-diagnostic Self-diagnostic 61 (battery error) which are overwritten by the most
error error number
recent error.
® For the error codes and definitions, see the error code
list (Section 7.1).

Table 3.5 Pre-Defined Special Register List (Continue)

1B (NA) B6188-A



3. DEVICES /MELSE C-A

No. Name Data Stored Details
. ® The self-diagnosed error code and faulty step number
are stored in BIN, and further error definition in
hexadecimal per program.
® Data is not cleared if normal status is restored.
program | St ISy | Tewor.
Number Number Definition
1 PD9104 PD9105 PD9106
2 PD3107 PD9108 PD9109
3 PD3110 PD9111 PD9112
4 PD9113 PD9114 PD9115
5 PD39116 PD9117 PD9118
6 PD3119 PD9120 PD9121
7 PD9122 PDg8123 PD9124
8 PD9125 PDS126 PD9127
. 9 PDg128 PD$129 PD9130
10 PD3131 PD9132 PD9133
11 PD9134 PDS8135 PD9136
Self.d 12 PD92137 PDS9138 PD9139
*PD9104 Self-diagnostic enilordft?rr;ct’nse?d 13 PD9140 PD9141 PD9142
error * Faulty step 14 PD9143 PD9144 PD9145
pDo1gg | (corresponding number 15 PD9146 PD9147 PD9148
to program) e Further error
. definition 16 PD9149 PD9150 PD9151
17 PD9152 PD9153 PD9154
18 PD9155 PD9156 PD9157
19 PD9158 PD9159 PD9160
20 PD9161 PD9162 PD3163
21 PD9164 PD9165 PD9166
22 PD9167 PD9168 FD9169
23 PD9170 PD9171 PD9172
24 PD9173 PD9174 PD9175
. 25 PD9176 PD9177 PD9178
26 PD93179 PD9180 PD9181
27 PD2182 PD9183 PD9184
28 PD2185 PD9186 PD2187
29 PD2188 PD9189 PD2190
30 PDS191 PD9192 PD9193
31 PDS124 PD9195 PD9196
32 PD8197 PDS198 PD3199
*: For maore information on the error codes and further
definitions stored, see the error code list (Section 7.1).

Table 3.5 Pre-Defined Special Register List
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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 special registers are accessed by the PC
CPU using the |[FROM| / [TO| 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 points with the head
number being PM9000 or a multiple of 16.

rLd

red

ABI1CPU devices
Following the PC CPU addresses
B15 | B14 I B13 | B12 'l B11 | B10 [ B9 | B8 I B7 i B6 I BS [ B4 | B3 [ B2 | B1 l BO
0 £D9000
1 PDS001
2 PD900G2
to to o
510 PD9510
511 PD9511
512 PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM
9015 | 9074 | 9013 | 9012 | 9011 | 9010 | 9009 | 9C08 | 9007 | 9006 | 9005 | 9004 | 9003 | 9002 | 9001 | 9000
513 PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM
9031 | 9030 | 9029 | 9028 | 9027 | 9026 | 9025 | 9024 | 9023 | 8022 | 9021 | 9020 | 9019 | 018 | 9017 | 9016
to == to =
542 PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM
9495 | 9494 | 9493 | 9492 | 9491 | 9430 | 9483 | 9488 | 9487 | 9486 | 9485 | 9484 | 9483 | 9482 | 9481 | 9480
543 PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM
9511 | 9510 | 9509 | 9508 | 9507 | 9506 | 9505 | 9504 | 9503 | 9502 | 9501 | 9500 | 9499 | 9498 | 9497 | 9496

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

3-17
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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 (+ ) 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 will be explained below.

| -ty | r~=-=--1 | L
. Optional PID Optional Optional
Basic part Input 1= slot 1 control { Vslot2 1 | Output | slot 3 I
L2l - | L2 J L2 _ J
(\ AN AN
Alarm
. check
F====- o I il e q
1 | ! '
Optional functions : ?E}B; : | NOP CALL i
I Pl 1
P T Jd

Fig. 4.1 PID Macro Function Configuration

4-1
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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 (4 ) using the optional function.

Both examples use one macro function, i.e. one loop.

A loop indicates the area processed by PID gperation.
One loop consists of one PID operation area.

Ne. | Operation Process Macro Function

PID function basic part |

1

1

|

L

1

1

1
L

1 1 loop PID FE flow meter PH
i Fiuid PL
= DPV

Diaphragm valve

PID function basic part+optional functioﬂ

-
1
1
1
i

™~ T
—_—

[Tt {567}~ 70 H-{owout
1 loop PID+

2 | linearization FE flow meter PH
Fluid PL
_|

Diaphragm valve i
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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 [A2) 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
Iizlin {A2) should be protected when specifying "CALL.”
(4) Optional siot 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.

4-3
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4.2 PID Macro Functions

4.2.1 General operation .
{1) PID algorithm

The A81CPU 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
AMV. = Kr{(EVe — EVet) + -2 EVa — ADW}
ADn = __To {2PVn—1 — PVn — PVa—2) AMVn: Current output change rate
ATs + ao-To EVa:  Current sampling error value
Forward ao-To N .
—_—  ADn EV.-1:  Previous sampling error value
action ATs + oo-To PVn: Current sampling process value
MVew = 2 AMV. PVa—1: Previous sampling process value
Velocity, EVn = PVn, — SV PVn-2: Process value two samples previous
PV MVeo: Manipulated value after PID operation
derivative Sy: Set value
type AMVo = Ke[{EVn — EVemi) + —QTT—S EVn -+ ADnl ATs:  Sampling period
To : Ke: Proportional gain
ADn= AT F a0 To {2PVa—1 — PV — PVn—2) T Integral time
Reverse co-To To: Derivative time
action BNT + ao-To 4D ADn:  Derivative term
MVmo = 2 AMV, ®p: Derivative gain
EVn = SV — PV,

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.

sV

I
Reverse | Forward
action ! action

—— PV

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

Temperature Temperature

Time ' Time .

Reverse action (Heating) Forward action (Cooling)

Each loop may be set individually for forward or reverse action.

4-4
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(2) Input processing

Reads PV, filters the data and transmits it to the PID operation

area.
This processing is executed at the area shown in
Fig. 4.1

The input processing area functions are shown in Fig. 4.2.

o
| i

’0ptional slot 1
I‘-i""]
PV —»| Data read »| Digital filter {—— To PID
[ control area

Z - = - g

Fig. 4.2 Input Processing Area Functions

Reads PV data from the device specified in the parameter.

Digital filter

A filter is required because direct digital control {DDC), etc. may
affect the noise control of input signals from sensors.

The AB1CPU uses a first-order lag filter to remove high-
frequency noise.

Filtered PV can be calculated as follows:

PV. = (PV. input value) + « (PV.-. — FV. input value}

where « = filter coefficient {0.00 to 1.00)
PV, PVn-r = PV after filtering

In the above expression, filter coefficient should only be set in
the parameter by the user.
«: 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.

PV gfter filtering (PVin)

Sampling time

PVH = Pvn + 0.3(0 - PVn)
PV. = PV.+ 0.3(PV. — PV.)
PV.: = PV, + OS(PVIZ - PVn)

Related parameter
[Ca Jeeerveeeeen Filter coefficient {0.00 to 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 | Alarmcheck | area
shown in Fig. 4.1

[High limit alarm (PH}| [Low limit alarm (PL}]
ON ——— ON1——> -
Alarm yPHPLY Alarm APHPLE
PH flag HIS PL flag HIS
OFF OFF
PH PL
—— Input —— Input

[PV _change rate alarm (DPV)|

CTIM X {sampling time)
A —

DPVL HIS

Alarm

(DF‘+) i
pp—) 29

OFF

1d2 13 te s 6 T2 e te ot tra taa tua t|15 t'usI —Sampling time

AN .

Switched on as the change Switched off as the change rate
rate from t to t7 is greater from tz to ta is less than
than DPVL. {DPVL—DPVL HIS).

Fig. 4.3 Alarm Check Functions

[High limit alarm PH |

Has hysteresis as shown in Fig. 4.3,

By specifying the high limit alarm set value (PH) and high, low
limit alarm hysteresis values (PH/PL HIS), the alarm PH flag is
switched onfoff in accordance with the input value to set/reset
the internal relay PM set in ALARM parameter PH.

Related parameters

-------------------------- High limit alarm set value (0.00 to 100.00%)

PH/PLHIS | «ererveeeeeeees High, low limit alarm hysteresis values {0.00 to
100.00%)

ALARM | -++oerereereceene Alarm (PMO to PM1018)

{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
parameter.

4-6
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ILow limit alarm PL|

Has hysteresis as shown in Fig. 4.3.

By specifying the low limit alarm set value (PL) and high, low
limit alarm hysteresis values {PH/PL HIS), the alarm PL flag is
switched on/off in accordance with the input value to set/reset
the internal relay PM set in ALARM parameter PL.

Related parameters

--------------------------- Low limit alarm set value {0.00 to 100.00%)

---------------- High, low limit alarm hysteresis values (0.00 to
100.00%)

ALARM [-eremererreenreeness Alarm (PMO to PM1019)

(The PM number depends on the device humber
set to "PV change rate alarm positive check”.}

| PV change rate alarm DPL]

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 {CTIM)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
| .1 ON -
Alarm Alarm
DP--flag \ 1 \ DP+flag
OFF
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 to the device
specified in parameter PV,

This function may be used to check any sensor fault, wiring
fault, sudden process change, etc.

Related parameters

DPVL | cevreresemannnnianin PV change rate alarm set value (0.00 to 100.00%)
DPVLHIS | -or-eevrrvansene PC change rate check hysteresis value (0.00 to
100.00%}
ALARM | oreeeerinenmnanns Alarm (PMO to PM10186)
POL [rerreermrrammreenrianenn. PV change rate check direction
(URERTERNES Paositive check
Torereeeee- Negative check
2o Both check
CTIM | -oeeemrmemmreeneeanss PV change rate check duration (1 to 255 times)
4-7
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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 area shown in

Fig. 4.1

[High, low limits |

MV set by ML limit MV set by
MH limnit
ML | e .= =
_ T
LT Actual MV
T L] L] T T L] T E) T T il
oz b ot s s t:'.' tt t te tn —= Sampling time
ML limit | IMH timit}
4 function : ¥ function :
applied applied
1 [ .l|
1 1 1
Alarm ON Alarm ON
ML flag MH flag
OFF > OFF -

[Change rate alarm |

4 ¢ Greater than DMVL

|—‘ ~¥omw

iGreater than DMVL

¥

| Internal relay PM
set t0 MH switched on.

T T T T T T T T

t tz t3 ts 1 te 17 ta —» Sampling time

Fig. 4.4 Output Processing Area Functions

[MV _high limit|

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

[MH] -oeeeeeeemeceieaens MV high limit (—2.50 to 102.50%) .

ALARM | --rremmrarnenaene 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 in 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%)
ALARM | --rveevvemesneneen. Alarm {PMO to PM1023)

(The PM number depends on the device number
set to "PV change rate alarm positive check".}

MV change rate alarm |

Gives an alarm in automatic mode only.
Related parameters

DMV=| MV.—MV.- | DMV=MYV change rate
MV.=current manipulated value
MV.-=previous manipuiated
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

DIMVL | c-eeereerennmenenes MV change rate alarm value (0.00 to 100%)
ALARM | -+ vovseenescnsece Alarm (PMO to PM1021)

(The PM number depends on the device number
set to "PV change rate alarm positive check”.)

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

In manual {M) 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
accardance 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.

sV My AUTO

PID /A __.Cg_ntrolled
Q MANUAL Leonversion object

PV

MVman
Manual MV

3
le—] Sensor

AD
CONVersion

Fig. 45 Relation between Modes and 1/0

[ 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.
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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 MVua) 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 tracking function disable is
specified in the parameter.

(3) PID macro function output process example

Cutput Bmit
processing

»| MH
ML

PID operation

AUTO MV
v [ Data register (PD)

MANUAL o specified in
Weorking arga ZAMV parameter MV
! Processing for automatic to

I
: manual mode switching
1oy
M N
; R et Vi . MV Actual output value
) Data register (PD) )
P i far manual to \ — specified in Z AMV: PID operation output
rocessin r manual 07 e m e -
y parameter MVman Myman:  Manual mode MY

autamatic mode switching

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

N Symbol b ot Sotting R Accessibility
o, mbo riptio ing Range
4 eseription 9 rang Read by "PRR" | Wite by “PRW"
1 sV Device for storing set value PDO to 1023 Yes No
2 PV Device for storing process value PDO to 1023 Yes No
3 Mv Device for storing manipulated value PDO to 1023 Yes No
4 MVman Device for storing manual manipulated value PDO to 1023 Yes No
5 MODE Device for storing made switching PDO to 1023 Yes No
e [E—
7 ——
8 ALARM Device for setting alarm PMO to 1016 Yes No
9 POL PV change rate check direction 0:+ 1: — 2. + & — Yes Yes
10 CTIM 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
13 —_—
14 TR Tracking function 0: Enable 1: Disable Yes Yes
15 e
16 —
17 PH High limit alarm set value 0.00 to 100.00% Yes Yes
18 PL Low limit alarm set value 0.00 to 100.00% Yes Yes
19 | PH/PL HIS High/low limit alarm_hysteresis value 0.00 to_100.00% Yes Yes
20 DPVL PV change rate alarm set value 0.00 to_100.00% Yes Yes
21 | DPVL HIS PV change rate check hysteresis value 0.00 to 100.00% Yes Yes
22 L Filter coefficient 0.00 to 1.00 Yes Yes
23 MH MV high limit —2.50 to 102.60% Yes Yeos
24 ML MV low limit —2.50 to 102.50% Yes Yes
25 DMVL MV change rate alarm set value 0.00 to 100.00% Yes Yes
26 EVL Excessive error alarm set value ] 0.00 to 100.00% Yes Yes
27 KP Proportional gain 0.01 to 100.00 Yes Yes
28 Ti Integral time 0.01 to 32767.00s Yes Yes
29 TD Derivative time 0.00 to 255.00s Yes Yes
30 ab Derivative gain 0.00 to_1.00 Yes Yes
31 — ]
32 —
33 —_
34 —
35 —
36 —
37 —
38 —
39 —
40 —
«PRR K{K41--Stores specified loop
41 Reads/writes £ AMV of the specified toop| No. £ AMV to [A2). Yes Yes
No. « PRW K{_K41---Stores data from (A2)
to specified loop No. Z AMV.
Clears EVa-1, PVfo—1, PVfa—2, 2 AMV, e
42 ADn of the specified loop No. to 0. | PRW K.Ka2 No Yes
Table 4.1 Parameters
POINT
(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 1to5 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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(1) SV (Set value)
{(a) Devices PDO to 1023 may be used.

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

{2) PV (Process value)
{a) Devices PD0Q 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 102.60.

{3) MV (Manipulated value)
(a) Devices PDO to 1023 may be used.

(b} MV output range may be specified between —2.50 and
102.50%.

{4) 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 —2.560 and more than
102.50 as 102.50.

(5) MODE (Mode switching)
(a) Devices PD0O to 1023 may be used.

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

than 0 and 1.
(8) ALARM
Stores the check results of the | 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.

Device Data
PMa+0 PV change rate alarm positive area
PMn+1 PV change rate alarm negative area
PMn+2 PV high limit alarm
PMa+3 PV low limit alarm
PMa+4 Excessive error alarm
PMa+5 MV change rate alarm
PMn+6 MV high limit function
PMn+7 MV low limit function
4-13
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(PV change rate alarm positive direction (PM.+0), PV change rate
alarm negative direction (PM.+1}]

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

1) PM.+0 is switched on when the PV change rate changes
greater than the PV change rate alarm setting (DPVL) in the
positive direction.
PM.+0 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

PMn+1
switched on

(Alarm} DPVL HIS
or PM
r|+0
. PMo+1 PMn+0 X
switched switched ™Y | switched on
off off L
OFF

—DPVL

DPVL. (PV change rate)

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

1} PM.+2 is switched on when PV exceeds the high limit alarm
value (PH) and switched off when PV drops below (PH —
PH/PL HIS).

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

PH/PL HIS).

(Alarm) PH/PL HIS PH/PL HIS

Okl ~
PMa+3 | o~ PMat3 switched PMn+2
switched, off i switched
on PM~+2 switched._] Y on

off
F
OF PL PH (PV)
414
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(Excessive error alarm (PM.+4))

1} PM.:4 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) PM.+5is 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.+8), MV low limit function (PM.+7))
1) MV is adjusted to the MV high limit (MH) and PM.+6
switched on when the operation result in the | PID control
area is greater than the MV high limit (MH).
2} MV is adjusted to the MV low limit (ML} and PM.+7
switched on when the operation result in the | PID contro!

area is less than the MV low limit {ML).

3) PM.-6 and PM.+7 shouid 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.+0.

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

2: Checks both directions and stores the results to PM.+0 and
PM.+1.

(8) CTIM (PV change rate check duration)

(a) PV change rate is checked when the number of program
executions reaches the value specified as CTIM.

(b} CTIM may be specified between 1 and 2bb.
(9) ACT {Action selection}

0: Forward action (NOR.)
1: Reverse action (REV))
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(10) TR (Tracking function enable/disable)

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} PH/PL HIS {High/low limit alarm hysteresis values)

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

1) PH/PL 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.+0 and PM.+1.

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

{16) o {Filter coefficient)

1) « 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%.

4-16
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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) Tl 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) «D (Derivative gain)

1) D may be specified between 0.00 and 1.00.

4-17
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5. PROGRAMS-GENERAL INFORMATION

5. PROGRAMS—GENERAL INFORMATION

5.1 Programming Procedure

( Start )
:

- Consider whether the A81CPU is used independently
| Examine system configuration. J ------------- or with the ACPU and determine the modules and I/O
points used.
AB1CPU
YES independent
system?
Examine data transfer between Determine AB1CPU and ACPU software share, data
ASICPU and ACPU. |77 transferred and its protocol. .
¥
rAS‘lCPU I/Q assignment I -------------- Allocate the module /O addresses to the AS1CPU.
¥
i emfrware 0 e, Determine the number of programs used, their capaci-
I Examine software. I ties and macro functions.

¥
_ A Specify the optional functions, parameters and sam- .
I Specify macro functions. I pling time.
Y
rwrite programs. I -------------- Write programs from the peripherai to the AB1CPU.
v
1 Debugging I

NG Test OK?
OK
| Store data. I
'
( Complete j -------------- Write data onto disk,

5-1 —
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. 5.2 Program Areas

POINT

In the A81CPU, PM0 to 1023, PDO to 1023, PTO to 127 and
macro function work area (EV.-,, PVi—s, PVi-;, 5 AMV, A
D.-1) are battery backed. These areas should be initialized
when starting to use the A8I1CPU.

(1) Clear PMO0 to 1023, PDO to 1023 and PTO to 127 by the
latch clear switch of the A81CPU.

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

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 --+oreee-

Step

to Program area 1

249

to Program area 2

—

249

to Program area 32

249

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?

YES

0 LDAB PX100 |cc———— Operation processing

commenced

1 STAB PY120

Operation processing
END  [------ complete

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.

0| LDAB PX100

Program area 1

249 JWVP P2000
L Jump to program

(Program 1)
0 LDAB PX100

1 /,0 P3000
100 CALL P3000 Program
101| LDAB PMSO0 \ area 30

processing is terminated by the start of program 1 when the
“END” instruction is executed in program area 20.

area 20.
4} P2000
249 END 100 RET
Program area 20
S
200 END
The “JMP P2000" instruction in program area 1 causes execu- | The "CALL P3000” instruction in program area 1 causes .
tion to jump to pointer P2000 in program area 20. Operation

execution to jump to pointer P3000 in program area 30.
Qperation processing is terminated by the start of program 1
when "END” is executed after execution is returned to program
area 1 by the "RET” instruction in program area 30.

Fig. 5.3 Examples Using Branch Instructions

5-3
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(b} The next program area may be used sequentiatly if the
instruction is not used in one program area as
shown in Fig. 5.4

0 LDAB PX100
Program 1
249 NOT PM50
0| STAB PMi00
Program 2
249 END

The program in program area 2 is executed 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 start of the program in program area 1 when the
"END" instruction is executed in program 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.

5-4
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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

Indicates the ON/OFF state as 1/0 in a bit device (PX, PY, PM,
SP.PM, AQ).

Example

LDAB PX100----- 1is set to {AQ) if PX100 is on and 0 is set to (A0Q)
if PX100 is off.

6.1.2 Word data
Indicates 16-bit signed binary data or BCD (binary coded decimal)

in a word device (SP.PD, T present value, A1) or 16 bit devices (PX,
PY, PM, SP.PM).

POINT |

Any bit number specified must be a multiple of 16.

1) Input -:ec-eeeeneee PXo0, PX10, PX20 ----- PX2E0, PX2F0
2) Output ----ceeeree PY0, PY10, PY20 ------ PY2EO, PY2FO
3) Internal relay -~ PMO, PM16, PM32 --- PM992, PM1008
4} Special relay --- PM9000, PM9016,

PM9032 -rrerernenaseanns PM430, PM496

{1) 18-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 bi2 b1l b10 b2 b8 b7 b6 bS5 b4 b3 bz b1 b0

A O I M N

1 1 1 ! i ) i 1 1 1 } i I | 1
glt 213 912 g1 gi0 gw 58 g7 g6 95 g8 33 92 g1 g0
0: Positive value

sign { 1: Negative value

Example

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bO
1234 stored

in PD3200 P09200l0|0|0L0|0|1|0|o|1|1|0|1|0|o\1|0| .
bi5 b14 b13 b12 b11 b10 b9 b8 b? b6 bS5 bd b3 b2 b1 bo ’

—1234 stored
in PD9200 P09200r1|1|1|1i1|0|1l1|0|0|1|0|1|1|1|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
nt18 n+14 n+13 n+12 n+10 aH10 249 nd+8 n+7 nd+6 n+5 ntd 03 2 n+1\ n

AN L N B N S R B B B

i i i i i ) ! 1 ! 1 i I
2]4 2!3 212 211 2!0 2‘3 28 2? 25 25 24 23 22 21 20
Sign { 0: Positive value

1: Negative value

Example

PMI5 PM14 FM13 PMi2 PMIT PMI0 PM3 PM8 PM7 PMG PM5 PM4 PM3 PMZ PMI PMO
5432 stored in PMO

015 LofjolofrfefiTofoolo[s ] s ao]
PM1S PM14 PM13 PAIZ PM1} PMIO PM3 FME PM7 PME PMS PM4 PM3 PM2 PM1 PMO

oo 15 | [ [o 1 Jo 7 [ [ [+]o]o 1[0 e]o]

{2) BCD data

Four BCD digits (0 to 9999) may be written.

{a) Word device used

bis b14 bB13 b12 b11 10 b9 b8 b7 b6 bS bd b3 b2 b1 b0

(LT T O I

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

Example

1234 stored in PD9200 in BCD.

b5 bl4 b13 b12 I LI b b8 b? b6 b5 b4 B3 b2 bl b0

wosa00 [ [0 e [+ oo+ Jefolel 1]+ o] +Telo]

Number of Number of Number of tens  Number of units
thousands hundreds
(b} Bit devices used Device number

n+15 n+14 n+13 n+i2 nb18 0410 n+8 nd+8 47 ntE nt5 n+d 3 ntZ  ntd "
L rrrr Pl

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

Example

5432 stored in PMO to 15 in BCD.

PM15 PM14 PM13 PM12 PM11 PM10 PM9 PM8 PM7? PMB PME PMd4 PM3 PM2 PM1 PMO 6
o[ Jo (o[ 1 JofoJoTlo[ 1 Js]ofo]t]o]

Number of Nurmber of Number of tens Number of units
thousands hundreds
6-2
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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 £2.7X10 " and +9.2X10".
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])

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

POO[ 12345 |  {(Floating-point data)

{16-bit binary data)
b15 bT4 b13 b12 b1l IO b3 b8 b7 b5 b4 b3 b2 b

P09200L0|0|0|0I0|1i0|0T1|1‘0|11010|LL0|

(2} Instruction which converts floating-point data into 4 BCD digits
(BCD}

{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)

[BCDIPDO|PD9200] causes 5432 to be transferred to PD9200
when 5432.1 exists in PDO.

PO [ 54321 | (Floating-point data)
(BCD data)
b15 514 B12 b1Z bit b10 b8 b7 b5 b4 b3 b2 B
PD9200 |0 [ 1] o I1|0|1|0]0‘ol0|1|1|010| I J
Number of Number of Number of tens  Number of units
thousands hundreds

6-3
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(3) Instruction which converts floating-point data into 32-bit
signed binary data (DTOQ)

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

b31 b30 b2g b28 b27 h28 b?s B8 B7 b6 DS b4 B3 B2 M1 bO
i 1 1 I i i i Il i i 4 i I J |
230 91 28 521 9 525 L U R CRE R R R

. 0: Positive value

Sign { 1: Negative value

{4) Instruction 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.

B3 b3 529 P28 b7 b26 b5 b24 b23b22 b21 b2D 1918 b17 16 b15514H13bI12b11 10 b9 b8 b? b6 b5 b4 b3 b2 bl bO

oTeloT o o[ [ [elo o[+ ST [o [ [ [e oo [e [ [e [ [e s [1Te s

te Exponent pan Fixed point part

l~>Sign for exponent part

—— Sign for fixed point part

0

<

6-4
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6.2 Guide to Sections 6.3 to 6.12

Sections 6.3 to 6.12 use the format below.

Instruction format

-Destination
Pieces of data used with the instruction
[5F] or [= | key input from the GPP

Instruction type and

symbol
6.6.14 Block-transferring 16-bit binary data -~ BMOV
Number of instruction
FORMAT BMOV L@ LG U@ steps
Sat Davice Mambar Error Ocsumancs
Set Dats o
QO indicates that the e ) o e e A 1 I 3 0 o
device may be used [ |®© {lead source dovice rumber alojo|o|o [
as ®, ©, @. © |Hasd destination deviee numbse olo|o]o [ 4 o
(@) |Number of data transfaried o] o]
T Self-diagnosed error
FUNCTIONS t1) Transfers the specified numbar of data, n, in blocks from the For more information,
devices headed by the specified device, @, to the specified see the error code list.
number of devices, @ , headad by the specified device, © .
B 1234 o) 1234
®+1 5769 ®+1 5768
@+z TFFO f',;",f;ﬂ @+z 7FFO
@+3 6FFF B+2 BFFF
D e
&+ -2 553F G+ @ —2 553F
®+@- 1 8886 G&+i@-1 8886

(2} I a bit device is specified as @ , © , the specified number of bit
devices, n, headed by the spacified bit device ara processed in
multiples of 16 bits.

Example

PX100 to PX10F | —= | PMO to PM15
PX110 to PX11F | ——| PM16 to ¥M31

. = BMOV PX100 PMO K5 PX§20 to PX12F | ——| PM32 to PM4AT
r‘"stf“ﬂ"’" processing ]" [ P10 to PYAIF | —— | #Mad to PHES
PX140 to PX14F |——«| PM84 10 PM79 |

to—al—-

(3} Devices specified as source may be defined as destination,
and vice varsa.

Exampla
Fosor |~ {_vowor
BMOV PDS000 PO20DT Ke PDO00Z ~ PRS002
PD003 PD093
R
Example
PDO010
P91 ; PDSON
BMOV PD901L1 PD9010 K4 PDIOIZ - PD9012
PDR013 o PDOD13
FD9014
PROGRAM EXAMPLE The following program transfers data from PMC to PM47 to
PD9200 to PD9202.
PMO to PMIS PD5200
PM16 1o PM31 P92
[ —
Frogram example j—’ PM32 to PM47 FO8202
@ BMOV PE @ PO 9289 ¥ 3 --Trenslers PMO to PM4T dats to PDI022 to
PDO202.
4 END
RESTRICTIONS HINT
1) The spacified bit device number, & end . must be 2 BMOY ray be ussd ta tzansler data from bit Sevicas to word
muttipi of 16, dnvices.

2) @ should nat be outside the sllcwed range of tho oterres-
ponding dovice. Any devics outside the alicwead ranga is not
processed, 8.9. PT100 to 127 |28 points} aro only processed
if BMOY PT100 PDI000 K30 is defined.

b [

Restrictions on use of Guidance
instruction

6-5
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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}.

Instruction Description Refer To
NOT Complements the specified bit device data, &), and stores to (A0), Section 6.3.1
& — (AD)
fied -
WNOT Compiements the specified word device data or word data, ®, and stores Section 6.3.2
to (A1) & — (A1)
ANDs the specified bit device data, &, and (A0} data and stores the .
AND Sect 6.3.3
aperation result to (AO). (AD) A @ — (AD) eetion
ifi ice dat
WAND ANDs the spemflefj word device data or word data, &, and (A1) data and Section 6.3.4
stores the operation result to {A1). (A1 A & — (A1)
ORs the specified bit device data, &), and {A0) data and stores the .
R 6.3.5
. © operation result to (A0). (A0) vV & — (AD) Section
ORs the specified word device data or word data, @, and (A1) data and .
WOR Sect 6.3.6
stores the operation result to [(A1). (A1) V & — (A1) ection
EXCLUSIVE ORs the specified bit device data, ®, and (AD) data and stores .
X0 Sect 6.3.
R the operation result to {AQ0). {AD) ¥ & — (A0) ection /
EXCLUSIVE ORs the specified word device data or word data, ®, and (A1} .
WXOR Sect 6.3.8
0 data and stores the operation result to (A1} (A1) % & — (A1) ection
[ |
6-6
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6.3.1 Complementing 1-bit data ------ NOT

FORMAT NOT L S
Set Device Nomber Error Occurrence
Set Data of
PX | PY |PM|s. M| PT PD [sp.pD|AD|AT|A2| K [ H | P | Steps |51|54 |55 (56|57 |58]59
{® |Bit device number complemented | O[O | O | O O
FUNCTIONS {1) Complements the specified bit device data, ® , and stores the
result to accumulator (AO).
® ®—(A0)
®—=(A0) 0 1
1 0

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

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

The following program complements PX100 ON/OFF data and
stores the result to PMO.

PROGRAM EXAMPLE

( START )
¥
o || PX100 — (A0)
)
1 (A0) — PMO
K
2 ( END )
B NQT  PH 1@@--eerrerrenene Complements PX100 ON/OFF data and stores
to (AO0).
ST“B PM D ............................... Stﬂres (AO) data to PMO_
2 END
L J
6-7
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6.3.2 Complementing 16-bit data - WNOT

FORMAT WNOT . &

Set Device Number Errar Occurrence

Set Data
PX | PY JPM |SP.PM| PT PD |SP.PD|AO|ATAZ| K l H | P | Steps |51|54 55|56 (57 (58|59

complemented

® Word device number or constant e O’O 9 o

FUNCTIONS (1) Complements the specified word device data or constant, &,
for 16 bits and stores the result to accumulator (A1).

Before execution & |0|0|0l0[1|1|1|1|0|1|0T1|0|1|0|1|
. ® — (A1) l [ WNOT instruction |

after execution (A1) [1]1]1]1]o]o]o]e]1]o]1]o]1]o]1]0]

(2) The specified word device data, @ , remains unchanged after
the | WNOT | instruction is executed.

The (A1} data is overwritten by the | WNOT | execution result and therefore should
be saved before | WNQOT | is executed if its data is required.

6-8
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PROGRAM EXAMPLE The following program complements PMO to 15 data and stores
the resuit to PD9000. .
L START )
0 BMOV

PMO to 15 — PDO

!

4 PD9000 — {A1)

!

5 (A1} — PD9000Q

!

s (o)
A BMOU PM & PD 9088 K f-coeeirmieeens Stores PMO to 15 data to PD39000.
4 WNOT PD 3088 ---eeevoerrvremimmonenseeernnne. Complements PD9000 data and
stores the result to {Al).
5 STRU PD 9800 ------rreremmmmsssmmssnsnniesenes Stores (A1) data to PD9000.
& END
[ —
6-9
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6.3.3 ANDing 1-bit data -+ AND

FORMAT AND _ S
Set Device Number Error Occurrence
Set Data of
PX | PY [PM 5P.PM| PT PD|SP.PD|AO|AT|A2| K |H | P | Steps [51{54 55|56 (57 (58|59
(8} | Bit device number ANDed ololo o 1 O
FUNCTIONS (1) ANDs the specified bit device data, @, and {A0) data, and

stores the operation result to (AQ).

(AD) ® {AD)A@—(AD)
0 0 0
. {AD}A@—(A0) 0 1 0
1 0 0
1 1 1

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

The (A0} 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 ANDs PX100 and PX101 data and stores
the result to PM10. .

( START )
!

0 PX100 — (A0}
1 (AD)APX101 — (AQ)
2 (AD) — PM10

a LDRB PX laa ........................................... Reads PX100 data to (AO).
b QND Px 131 ........................................... ANDS (AO) and PX101 data and
stores the result to {A0Q).
2 STAE PM 18 ccerrenii e s r e Stores {AQ) data to PM10.
3 END
L ]
6-11
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6.3.4 ANDing 16-bit data -« WAND
FORMAT WAND _ &
Set Device Numbet Error Occurrence
Set Data of
PX | PY |PM|SP.PM; PT PD |$P.PD|AO|A1|A2| K |H | P | Steps |51|54|55|56|57 58|59
Word device number or constant

® | ANDed O jolo 1 O

FUNCTIONS (1) ANDs the specified word device data or constant, ® , and (A1)

data for all 16 bits and stores the operation result to (A1).

(A1) [oJo]oJofoJojoJe[1 111 ]11]1]1]

Before execution

® [ofo[olo[1]1[1]]o]o]o]o]1]1]111]

(A1) A & — (A1)

l [WAND instruction |

After execution (A1} [0]o]oJo]e]oo]oJo]o]o]o[1]1}1]1]

{2} The specified word device data, & , remains unchanged after
the | WAND | instruction is executed.

The (A1) data is overwritten by the | WAND | execution result and therefore should
be saved before | WAND/| is executed if the data is required.
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PROGRAM EXAMPLE The following program stores PX100 to 10F data to PD9000.
( START )
0 BMOV

PX100 to 10F -+ PD2001

!

4 000F: — (A1)

!

5 {A1)APDI001 — (A1)

!

6 {A1) — PD9000
7 ( END )
A BMOU FPX 100 FD 29931 K 1---Stores PX100 to data to PD20O1.
4 LDAWN  H PBAF o rerrrrrnarrriaissnrii.. Stores 000F to (A1)
3 WAND PD S@@ L e ANDs (A1) and PD3001 data.
& STHW PD SAGUR sroervsmmmemmmremr e Stores (A'” data to PDQOOU.
7 EHD
C ]
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6.3.5 ORing 1-bit data ----- OR
FORMAT OR_®
Set Device Number Errar Occurrence
Set Data of
PX [PY |PM[SP.PM| PT PD |SP.PD|AD AT (A2 Steps |51|54|55(56|57 (58|59

(S |Bit device number ORed

OIo|o| o

| O

FUNCTIONS

(1) ORs the specified bit device data, ® , and (A0) data, and stores
the operation result to {AQ).

(AD)

{AO)VE—(A0)

0

0

{A0)V &—~(A0)

0

1

1

1

1

1

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

The (AD) data is overwritten by the OR execution result and therefore should be
saved before OR is executed if the data is required.
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PROGRAM EXAMPLE The following program ORs PX100 and PX101 data and stores the

result to PM20, _ .
C START )
:

0 PX100 — {AQ)
1 (A0)VPX101 — (AD)
2 {AQ) — PM20

B LDAE PX 1O - Reads PX100 data to {AD).
1 OR PX BOY e ORs (A0} and PX101 data and
stores the result to (AD).
2 STRAB PM 28 ey Stores {AD) data to PM20.
2 EHD
(o }
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6.3.6 ORing 16-bit data

WOR

FORMAT WOR . ®
Set Device Number Error Occurrence
Set Data of
PX | PY |PM |5P.PM| PT PD [SP.PD|AO|AT|A2| K | H | P | Steps |51 |54|55|56 (|57 (58 (59
Word device number or constant
® ORed O ClO 1 9]
FUNCTIONS (1) ORs the specified word device data or constant, ® , and (A1)

data for all 16 bits and stores the operation result to (A1).

(a1} [o]oJololo]ofolol1[1[1]1]1]1]1]1]

Before execution

® {ofo[ofo[1]1]1]1lo[o]olo[1]1]1]1]

Ay vV & — (A1)

[WOR instruction|

After execution  {A1) [ojoJoJo[i["A[1a [ [1[1]1]

(2) The specified word device data, & , remains unchanged after
the instruction is executed.

The (A1) 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 ORs PX100 to 10F and 0030.« data and
stores the result to PD9000. .

( ST/IRT )

BMOV
PX100 to 10F — PD2001 -

!

4 000F: — [AT)

!

5 {A1)APDI001 — (A1) Stores PX100 to 10F data to (A1).

!

6 ([ anvooso. — a1 |
!
7 (A1) — PDS000

!
8 ( END )

@ BMOU PX 18@ PD 9981 O Stores PX100 to 10F data to
PDI001.

4 L[_\l.‘_‘bj H ag@F .......................................... Stores ODOFH to ‘A‘l).

S WAHND PD @B --orcrrmmmmmrrmrcenrnnrnees ANDs {A1) and PD3001 data and
stores PX100 to 10F data to (A1).

6 wGR H @@3@ .......................................... ORS (A‘l, and 0030HEK data_

) STFLI;I PD 9@@@ .......................................... Stores ‘A“) data 1o PDSOOO'

g END

[ ]
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6.3.7 EXCLUSIVE ORing 1-bit data - XOR

FORMAT XOR . ®
Set Device Number Error Occurrence
Set Data of
PX | PY |PM SP.PM| PT PD [5P.PD|AO|A1|A2| K [H | P | Steps |51]|54|55(56|57 |58 |59
) | Bit device number EXCLUSIVE QRed | O | O | G| O 1 O
FUNCTIONS (1) EXCLUSIVE ORs the specified bit device data, ® , and (A0)

data, and stores the operation result to (A0).

(A0) ® (A0} ¥ ® — (AD)
0 0 0
. {AQ) ¥ E—+{AD) 0 1 1
1 0 1
1 1 0

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

The (AQ) data is overwritten by the execution result and therefare should be
saved before is executed if the data is required.
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PROGRAM EXAMPLE The following program EXCLUSIVE ORs PX100 and PX101 data
and stores the result to PM10. .
{ START )
0 PX100 — (A0}

!

1 [ aowpx101 —~ (A0)

{

2 (A0} — PM10

B LDBEB FX 10@ -rcorrreermemrrmeesiiennen Stores PX100 data to (AQ).
1 ¥0R PX 1R1 -rervrereiiiiiiima e, EXCLUSIVE ORs (A0) and PX101
data.
2 STHE PM 8 creeererr Stores {AU) data to PM10.
3 END
 — —1
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6.3.8 ORing 16-bit data ------ WXOR
FORMAT WXOR ., ®
Set Device Number Error Qccurrence
Set Data of

PX | PY |PM[SP.PH| PT PDSP.PO|AOSAT|A2| K | H | P | Steps | 5154 (55|56 |57 |58 |59

Word device number or constant
® |excLUsIVE ORed G C|C 1 O

FUNCTIONS (1) EXCLUSIVE ORs the specified word device data or constant,
&, and (A1) data for all 16 bits and stores the operation result
to {(A1).

(a1 {oJojoJoJo[oJofo1[a[a]i[1]1[1]1]

. Before execution
¥ 6~ ® EERETTeeele
l [WXOR instruction |

After execution (A1) [o[o[o{o[1[1[1[1]a]1]1]1]o]o]o[0]

. (2) The specified word device data, & , remains unchanged after
the | WXOR | instruction is executed.

The (A1) data is overwritten by the | WXOR | execution result and therefore should
be saved before | WXOR | is executed if the data is required.
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PROGRAM EXAMPLE The following program transfers PX100 to 10F data to PD9000 and
complements bit “b7” of PD9000, .

( ST):RT . )

BMOV
PX100 to 10F — PDS000

!

4 PDI000 — (A1)
= EXCLUSIVE ORs (A1) and 0080+ data
s (A1)¥0080« (A1) J and complements bit “b7".

!

6 (A7) — PD2000
!
7 ( END )

B BMOU PX 108 PD 9088 K Lo Transfers PX100 to 10F data to
PDS3000.
4 LIAW PD QRARR ~=rrrevrrennmnseiiiiia e StOI’ES PDQOUO data to (A‘])_
5 WXOR H @@8@ ............ Complements bit “b7” of {A1).
€ STAWE FD IR - cceerreiiiaeciiiiice it raaaaes Stores (A1) data to PD9000.
7 END
— ]
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6.4 Bit Set/Reset Instructions

Used to set/reset the bit devices (PY, PM, SP.PM, PT) and word

devices (SP.PD, A1).

Instruction Description Refer To
Swi ifi i i .
SET witches on the specified bit device, © Section 6.4.1
1-©
RST Switches off the specified bit device, ©. Section 6.4.2
0—©
Switches on the specified bit, @, of the specified word device, ©.
bh15 O] b0
BSET ® l ‘ I J Section 6.4.3
Lt
Switches off the specified bit, @, of the specified word device, ©.
. b15 ) b0
BRST @) W | l Section 6.4.4
0
f ]
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6.4.1 Setting the device ----- SET

FORMAT SET O
Set Device Number Error Occurrence
Set Data o
PX | PY |PM|SP.PM| PT PD (SP.PD|AOIAT(A2|( K | H | P | Steps |57|54|55|56]|57|58(59
{© |Davice number set {switched on) Qo0 |0 1 @)
FUNCTIONS (1} Switches on the specified bit device, ©.
1—- O

(2) If PT is specified as ©@ , the coil of that PT is switched on and
the timer present value is updated. For further details, see .
Section 3.6.

PTO coil
SET PT O

PTO present value I .

Present value updated.
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The following program switches on the PT0 coil when PX100 is

PROGRAM EXAMPLE

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

YES

(A0 =1
P0O201
NO 10 PM100 — (AD)

0 — PTO

* "

. Resets PT0 coil, pre- YES ¢
— sent value and PM100
0 PM100 when PX100 is off.

( START )

!

PX100 — (AD}

used)

!

NO
Zeros PTO present value. 12 l 500 — (A2)
13 1 — PTO Compares with PTO

present value,

NO
- Switches on PM100
7 r L PM100 when TO times out.
- Stops updating of PTO
8 0 P10 prevent value.
. PO902 |
>~y
21 C END
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@ LDAE PX 108

H

LB - - TN Y-S TR X ]

—_

13
14
16
v
18
12
21

JC

RST
RST
MoV
JHP

LDAB
JC

LDAY
SET
GTAY
JHP
SET
RST

END

........................................... Reads PX100 data to (A0).
o = = T T Judges the ON/OFF state of
PX100.
PT B correeeerrrimmrararisssn v s, Switches off PTO coil.
PHM 3@ oo Switches off PM100.
K @ PT 8 rormeveeeeeenees Zeroes PTQ present value.
P OBAGEAZ et Jumps to POI02.
agal ............................................... Pointer P0901.
PM (B8 -cororrerverrritann . Reads PM100 data to (AO}.
P OAGRZ -orveeernreenaeese st Judges the ON/OFF state of
PM100.
K GBI crevrrrecaemerrmmranarene e Sets 500 to {A1).
PT B ceevrerrireatoiiinnaes Switches on PTQ coil.
PT B reererreremerrt i ina i eanaas Compares (A1} data with PTO
P BORAZ vt e value
PHM AP e e e Jumps to P0OS02.
PT B -ceeveerermsrererieienrnmanesiasaesaeeseinennns Switches on PM100,
PIGD 2 v enrrrerenraasis it st saais arnnes Switches off PTO coil.

Pointer P0202.
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6.4.2 Resetting the device -+ RST

FORMAT RST LD
Set Device Humber Error Occurrence
Set Data of
PX | PY |PM|SP.PM| PT PD [SP.PDIAO|AT|A2| K | H | P | Steps |51|54| 5556|5758 (59
@ |Device number reset {switched off) CloOTCIC | 1 O

FUNCTIONS (1) Switches off the specified bit device, © .

0+ ®

(2) ¥ PT is specified in @, 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.

PTO coil

4

RST PT 0 ‘
PTO present value .__i=
Present value

. Present value
updated. updating stopped.
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PROGRAM EXAMPLE The foillowing program switches on PY110 when PX100 is
switched on and switches off PY110 when PX101 is switched on.
(Program 10 used)

( STI;RT )

0 PX101 — (AQ)
YES
1 (A0) =1
P1010 |
N
0 8 0 —PY110
2 PX100 —(AQ)
YES
3
NO
4 1 —PY110
P1011 g :
1 ( END ’
D LDAB FPX I@ ] oot Reads PX101 data to {A0).
i JC P oA@ LB -erernnreriemrrrniisasin s Judges the ON/OFF state of
PX101.
2 MOT PH 1BA e Complements PX100 data and
reads the result to (A0).
3 Ic [ 1 B B R R P P PP PP TR Judges the OQN/OFF state of
PX100.
4 SET Py LA e Switches on PY‘”O_
5 JHF! Fl IE'I 1 ......................................... Jumps to pointer P1011
6 F 1818
g RST Py FR rrmrrrrrree s Switches off PY110.
g p TR correrrrrer e Pointer P1011.
11 END
C —1
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6.4.3 Setting the word device bit - BSET

FORMAT BSET . O @
Set Device Number Error Occurrence
Set Data of
PX | PY |PM |SP.PM| PT PD |SP.PD|AD(AT|AZ2| K | H | P | Steps |51 |54(55|56|57|58|59
@ |Device number specified Q O o
3
(n) | Bit number set {switched on) ol
FUNCTIONS {1) Switches on the specified bit, @ , of the specified word device,
©.
b15 W b0

(2) @ should be between 0 and 15.
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.

@ [o]o]o[ofolo]o[o]olo[o]1]0jo[1]o]

Invalid 4 LLSBs are valid.
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PROGRAM EXAMPLE

The following program switches on b8 of PD9000 when PX100 is

switched on. (Program 11 used)

BSET PD9000 K8

Before execution [1]1]1]1]o]o]o]o]1T1T1]1]0]0]ol0]
[ BSET instruction |
y
After execution [1[1]1[1]o]o]o[1[1]1]1]1]0]o]0]0]

b15BI4BI3BIZ611 b10 bY b8 b7 b6 b5 b4 b3 bZ b1 b0

( ST:.RT j

0 PX100 — (AD)
1 YES
NO
2 || sets b8 of PDS00O. |
P1120 |+
4
7 ( END '
B MOT P 1B e e Compensates PX100 data and
reads the resuit to (AQ).
1 J}: P 1 ] ‘“3 ......................................... Judges the ONIOFF State of
PX100.
Z BSET PD 9009 A A AAATTLLITEEEERETIEE Switches on b8 of PD9000 when
PX100 is switched on.
5 Fl 1 12@ ............................................... Pointer P1120.
Y OEHWD
[ }
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6.4.4 Resetting the word device bit--- BRST

FORMAT BRST_ O @
Set Device Number Error Occurrence
Set Data of
PX | PY |PM|SP.PM| PT PD |SP.PD|AQIAT({A2] K | H | P | Steps [51)|54155|56|57|58|59
(D | Device number specified ®: O o
i
{n) | Bit number reset {switched off) O]
FUNCTIONS {1) Switches off the specified bit, @ , of the specified word device,
©.
b15 ) b0
® | | |

(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.

® [o[o]o[o]o[o]o[o]o[o]oj1]o]1]1]1]

Invalid 4 LSBs are valid.
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PROGRAM EXAMPLE

-

-4

The following
switched off.

program switches off b8 of PD9000 when PX100 is
{Program 12 used) .

BRST PDY000 K8

b15 b14b13b12b11 b0 b9 b8 b7 b6 b5 B4 b3 b2 b1 b0
Before execution [o]o]oJof1]1[1]1]oJo[o]o[1]1[1]1]

[BRST instruction |

i
After execution lo[o[ofo{1]1[1]o]clolo[o[1[1[1]1]

JC P 1238

( ST/IRT )

0 PX100 — (A0)

2 || Resets b8 of PD9000. |
P1230

7 ( END )

........................................ Reads PX100 data to (AO).
ettt s et aeanraariaaanannan Judges the ON/OFF state of
PX100.
- Switches off b8 of PD9000 when
PX100 is switched off.

........................................ Pointer P1230_ .
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6.5 BCD «— BIN Conversion Instructions

Converts 16-bit binary data or floating-point data into 4-digit BCD

data and vice versa.

Instruction

Description

Refer To

BCD

Converts the specified 16-bit binary data, &, into 4-digit BCD data and
transfers the resuit to the specified device, ©@.

BCD conversion
—_—

®

{16-bit binary data)

©

Section 6.5.1

Converts the specified floating-point data, ®, into 4-digit BCD data and
transfers the result to the specified device, ©@.
®BC[J conversion ®

{Floating-point data)

Section 6.5.2

BIN

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

BIN conversion

&—— 0

{16-bit binary data)

Section 6.5.3

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

BIN conversion
—_—

® ©

(Floating-point data)

Section 6.5.4
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6.5.1 BCD conversion instruction (16-bit binary to 4-digit BCD} ------ BCD
FORMAT BCD .O&® DO
Set Device Number Error Occurrence
Set Data of
PX | PY [PM{SP.P| PT PD [sp.P0|AD|A1|A2Z| K | H [ P | steps |51 |54 (55 |56(57 |58 (59
(8 |Device number containing BIN data{ O | O | Q| O | O O o
3
@ |Device number for storing BCD data C1o1 GO O &
FUNCTIONS {1) Converts the specified 16-bit binary data (0 to 9999}, ® , into
BCD and transfers the result to the specified device, © .
BCD conversion
® ot
{16-bit binary} (4-digit BCD)}
Example © 15 %
PD9000
BN 1234 (0]o[ofofof1]oJo[1]1]o[1]o[oi1]o]
BCD PD9000 PD2001 m
bis be
© PD3001
PDS00] <y [oTeTe[1eloT 1 [o]ofa 1 1 o[1]o]o]
Thousands  Hundreds  Tens Units
(2) If a bit device is specified as ® , 16 bits headed by the specified
bit device are treated as binary data.
Example © PMo PM15 PMO
PMO o5, Io[o[o[1oo[tlo[o]1]o]1joJol1]
b1s b0
© PD2002
(8eD 23a5)  12[0[1[0]o[o[1]1]o[1]o]o[o]1]o]1]
Thousands  Hundreds  Tens Units
[ ]
RESTRICTIONS

1) Any bit device {PX, PY, PM, SP.PM} number specified as ®

and @ must be a muitiple of 16.

2) Any value between 0 and 9999 may be converted into BCD.
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{3) If a bit device is specified as © , 4-digit BCD data is transferred

to 16 bits headed by the specified bit device. .

Example l bi5 b0
PD9003

O s 51y lolofo[1]oofo[o[1 [1]eofo[o]1]

® PY100 PY10F Y100

®cp azzn)  (ol1olofo[o1[1]o]ol1[0[o]o]o[1]

Tnousands  Hundeds  Tens  Units
PROGRAM EXAMPLE The following program outputs the PTO present value from PY120

to 12F to the BCD display.

PC output module
LwaoQ o< oo ]
go8SN SAR8 RERY BBES
O>>> > = =
cXixax siaa 22z gEag
[=X=X-K-] cooo [=E=N= ] w0 N -
8888 §§88 8s8=
| N
Qutput power supply
Of—|o|— I (=1’ Ll =] I =1 Eat | I L =] 1= k= 1

— |~ — —
/ I / !

7-segment display

@ BCD PT @ PY 128----- Converts PTO present value into BCD and
3 END outputs to Y120 to 12F.
[ ]
HINT
16 points headed by PY..% 0 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 PY. X0 to I X113
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6.5.2 BCD conversion instruction {floating-point data to 4-digit BCD) «+-++- BCD

FORMAT BCD L © O
Set Device Number Error Occurrence
Set Data of
PX | PY |PM|SP.PM| PT PD |SP.eD|AO|A1|A2(| K |H | P | Steps |51|54 55156 |57 |58 (59
Device number containing floating-
® paint data © © 3 O
@ |Device number for storing BCD data o101 0|0 O O

FUNCTIONS {1} Converts the speci

fied fioating-point data (0 to 9999), ® , into

BCD and transfers the result to the specified device, © .

BCD conversion

> ©

®
{Floating-point data)

(4-digit BCD}

‘ Example

BCD PDO PD9000

® PDO
{Floating-point 5 4 3 2

data: 5432)
]
© PDO000 e o
PD3000 (O[O e[TToTo[ofoli T [o[o[T[e]

Thousands  Hundreds  Tens Units

(2) If a bit device is specified as © , 4-digit BCD data is transferred
to 16 bits headed by the specified bit device.

Example

BCD PDO PY120

@ PDO
{Floating-point 7 4 8 3

Thousends  Hundreds  Tens Units

data: 7483)
l
@ PY120 BY12F PY120
pzo - Pl eNelo[lelefelei L]

{

RESTRICTIONS
1} Any bit device (PX, PY, PM, SP.PM) number specified as S

. and © must be a multiple of 16,
2) Any value between 0 and 9999 may be converted into BCD.

6-36

1B {NA) B6168-A



~ 6. INSTRUCTIONS / MELSEC-A

PROGRAM EXAMPLE The following program outputs the PD150 floating-point data from

PY120 to 12F to the BCD display. .
PC output module
s&488 2I]®  R88Y  3¥s8
o — - - -
OXZAE XAAA ZAAE ZRak
éééé Tild Fll T'TTH
=288 [af=R=le] ooog 00« N —
_|gsg8 8§88 =S8
Output power supply ~ _
=) — ] ol [ of| ] —[=]o I

iy
e Y
e Y
I
o

.
o
e
b Y
I
S

7-segment display

@ BCD PD 158 PY 128----eeeee- Outputs PD150 floating-point data
3 END to Y120 to Y12F.
| - ]
HINT
16 points headed by PY._}_i0 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 PY X0 to I X033,
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6.5.3 BIN conversion instruction (4-digit BCD to 16-bit binary data)

FORMAT BINL,® O
Set Device Number Error Occurrence
Set Data of
PX | PY [PM [SP.PM| PT PD |SP.PD|AO|AT|A2| K| H | P | Steps |51|54,55|56|57|58|59
(8 {Device number containing BCD data | C: | S [ O 1O o o
3
© |Device number for storing BIN data Gl DG 3 '®:

FUNCTIONS

{1) Converts the specified 4-digit BCD data {0 to 9999}, &, into

binary data and transfers the result to the specified device, © .

)

=24

BIN conversion

(4-bit BCD}

g
(16-bit binary data)

Example

BIN PMO PD9002

& PMO
{BCD 1234)

© PD9002
(BIN 1234)

PM1S PMO
[o]o[o]1]o]o[1]o]o[o]1]1]o[1]a]0]
Thousands ~ Hundreds  Tens Units

1 BIN instruction

Sl eBloT ol elal]o]

(2} If a bit device is specified as @ , 16 bits headed by the specified
bit device are treated as 4-digit BCD data.

Example

BIN PMO PD9002

@ PMO
{BCD 2345)

@ PD3002
(BIN 2345)

FM15 PMO
[o[o[1]o]o]e[1]1]o[1]ojo]ol1]o]1]
Thoussnds  Hundreds  Tens Units

l BIN instruction

fojo[a[o eI e ol a[T[e[a ]

RESTRICTIONS

1} Any bit device {PX, PY, PM, SP.PM} number specified as &

and ©® must be a muitiple of 16.

2j Any 4-digit BCD wvafue between ( and 9999 may 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 l b1s b0
PDI003
© s o521, [o[[o[o[e[o[1[1[o[o[1[o[o[o[o[1]
' Thousands  Hundreds| Tens  Units
BIN PDO003 PY120
PYIZF PYI2)
Y120
© PY120  [ololo[Telofolo[iTi[TTelolelo]]
C |
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S
~
O
™
S
N

PROGRAM EXAMPLE The following program converts BCD data of PX100 to 10F into
BIN and stores the result to PD9000 when PX110 is switched on.
(Program 15 used)

T F T F T8 OB
i /7 H L B 7 B [ A
(DI TTTTL TTTTL 17771
28882 ocooo= = =
[ R R [ ]
88883 85585 8§8eg mw~-—Q
input l 1 i
power supply
Ie—ooo olol—|o alo|—|— ol=l—lo
2'5%?38 2538 5883 °§8§8
O‘_I_ kud = T - o — ~—
ORXRX  FRXX  REXR ERXX

Input module

PD9000 l

[oo]1Jo[oJoJoTo[o[o] 1]o][1]0][o]

D

s
!

Digital switch
BCD

. 0 I PX110 — {AQ) ‘
AD) = YES
1 (A0) =1 P50 |
NO 6 PM20 — (A0}
2 | — PM20 J R
0 7 Detects the leading
T .
YES edge of PX110
@ =
8 BIN
PX100 to 10F — PD900Q
11 ‘ 1 — PM20
P1501
14 ‘ END )
[ ]
HINT
16 points headed by PX. 1’0 are used when specifying a bit
device as © for the 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 70 to 1123
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a LDRB Px 116 ........................................... Reads PX"‘IO data to (AO)_
EIC P 1S@@ e, Judges the ON/OFF state of .
PX110.
2 RST  PH 2B .corrreriirmanirimcanermranaissnsns Resets PM20.
3 JMP P 1561 ........................................ Jumps to pﬂinter P1501'
4 P 1500
6 LDRB PH 2o Reads PM20 data to {AQ).
7 JC D B - R LR Judges the ON/OFF state of PM20.
8§ BIN PX 188 PD 9888 v Converts BCD data of PX100 to
10F into BIN and stores the result
to PD9000.
11 SET PH 28
i2 P 1381
14 END
— ]
6-41

IE [NA)} 66168-A



6. INSTRUCTIONS /MELSEC -A

6.5.4 BIN conversion instruction (4-digit BCD to floating-point data) -~ BIN

FORMAT

BIN u@u@

Set Data

Set Device

Number Error Occurrence

PX |PY |PMSP.PM| PT PD |SP.PD(AO(AT(AZ| K |H | P | Steps |51|54|55|56|57 (58|59

of

(&) | Device number containingBCD data | G | 31O | & 1O D

point data

Device number for storing floating- .
()] O C

3 O

FUNCTIONS

(1) Converts the specified 4-digit B

CD data {0 to 9999), &, into

floating-point data and transfers the result to the specified

device, © .

BIN conversion

® - ©

data)

(4-digit BCD) {Floating-point
Example
& PDS000
(BCD 5432)
BIN PD00C PDO
@ PDO
{Floating-point
data: 5432)

b1 b0
[o[+]o[1]o[1]ojo]oo[4]1]olo]1]o]

Thousands

Tens Units

5 4 3 2

Hundreds

(2) If a bit device is specified as & , 16 bits headed by the specified
bit device are treated as 4-digit BCD data.

® PY120
{BCD 4321)

BIN PY120 PDO

@ PDO
{Fioating-point
data: 4321)

Example PY12F FY120

ofo[ofo[1]1]1]1[1]1[1]1]o[0[o]o]
Tens Units

BIN instruction
4 3 21

Thousands ~ Hundreds

RESTRICTIONS

1} Any hit device {PX, PY, PM, SP.PM} number specified as &

and © must be a multiple of 16.

2} Any 4-digit BCD value between 0 and 93833 may be

converted into BIN.
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PROGRAM EXAMPLE The following program converts BCD data of PX100 to 10F into
floating-point data and stores the result to PDO when PX110 is .
switched on. {Program 16 used)

H /7 B 7 H 7 H [~ H vigital switen
H /7 H L B /7 H /[ H s
(1111 ||||| IIHI!I]]I
=g =g=g=p = = =
2008 e2ee [=Y=Y=¥=) -
BIREG BIR2GZ =T F78 7170
Input | i l J
power supply
Loy i (o] O OO —|r O (=]
s5888 3338 B35S 8888
oo ~— = = s > %
OXXERX  xrxx  2REX FEER
Input module
BIN instruction
PDO
[ 8236 ]
C START )
o |  exio—wy | .
1 (a0) = 1 YES
P1600 l
NO 6 PM20 — (AD) |
2 [ 0 — PM20 I Detects the leading
T ? edge of PX110.
YES
© ®
8 BIN
PX100 to 10F -~ PD39000
" | 1 - PM20 3
Pi60T |
14 END )

L }

HINT

16 points headed by PX{ % !0 are used when specifying a bit

device as @ for the 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 30 to [ X 13.
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B Lbns P:”': 11@ ........................................... Reads Px110 data to (AO)
. i JC P OLGRMA serrrrrrmreeen et et ians Judges the ON/OFF state of
PX110.
2 RST PN 2 ............................................. Resets PMZO.
3 JIMF . RSO ORI Jumps to pointer P1601.
4 P 16908
€ LDEE FM 2B crcooeoareeaerinimmese e eesnrssiarans Reads PM20 data to (AO).
? JC p 16@1 ......................................... Judges the ON[OFF State Df PMZO‘
8 BIN PX 108 FO 0 e, Converts BCD data of PX100 to
10F into BIN and stores the result
to PDO.
11 SET  PHM 2@ ccoeremmeeinimrceiitineanrasaaneeans Sets PM20.
12 P 1681
14 END
@
®
[ ]
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6.6 Transfer Instructions

Used to process 1-bit data, 16-bit binary data and floating-point
data. Instructions and device combinations used depend on the

data processed.

Transfers floating-point data to 16 bit devices or a word device.

Instruction Description Refer To
th ifi i ice data, ®), .
LDAB Stores the specified bit device data, ®, to accumulator {AQ) Section 6.6.1
®—(A0)
Stores the specified word device data or constant, ®, to accumulator
LDAW (A1), Section 6.6.2
®—(A1}
Converts the specified device data or constant, ®, into floating-point data
LDAF and stores the result 1o accumulator {A2). Section 6.6_.3
&—{A2)
T i ified bi i .
STAB ransfers bit data from accumulator {A0) to the specified bit device, @ Section 6.6.4
(AQ) — @
Transfers word data from accumulator (A1) to the specified word device,
STAW ©. Section 6.6.5
(A1) —=®
Transfers floating-point data from accumulator (A2} to the specified
STAF device, ©@. Section 6.6.6
(A2) —= D
Transfers data or constant from the specified device, @, to the specified
device, ©.
©&—0 —
Any of the following may be used as appropriate in accordance with the
combination of data processed.
(1) Transferring 1-bit data to 1 bit .
Transfers data from one bit device to the other. Section 6.6.7
MOV {2) Transferring 16-bit data to 16 bits
Transfers word device data or constant to 16 bit devices or a word Section 6.6.8
device.
3) Transferri ting-point dat i
(3) Transferring floating-point data to 16 bits Section 6.6.9

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

Section 6.6.10

(5) 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 Description Refer To

Transfers the specified device data or constant, &, to the number of
devices, W, headed by the specified device, ©.

©

®

FMOV

Either of the following may be used in accordance with the combination
of data processed:

(1) Batch-transferring 16-bit data
Transfers 16-bit binary data, word device data or constant in batches Section 6.6.12
. to 16 bit devices or a word device.

(2) Batch-transferring floating-point data
Transfers floating-point data in batches to floating-point device.

Section 6.6.13

Transfers data from the specified number of devices, (@, headed by the
specified device, &), to the number of devices, @, headed by the specified
device, ©.

® ©

~—— o~ P

BMOV —_—

—_——

Either of the following may be used in accordance with the combination
of data processed:

{1} Block-transferring 16-bit data
. Transfers 16-bit binary data or word device data in blocks to 16 bit Section 6.6.14
devices or a word device.

(2) Block-transferring floating-point data

Transfers floating-point data in blocks to a floating-point device. Section 6.6.15
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6.6.1 Transfer to accumulator {A0) - LDAB

FORMAT

LDAB. ., ®

Set Data

Set Device

Number Error Occurrence

PX | PY [PM(SP.PM| PT PD |SP.PD

AC(A1|A2| K{H

P | Swps (51]54)55|56 (57|58

© | Bit device number read to (A0} OO0 O

FUNCTIONS

PROGRAM EXAMPLE

(1) Stores the specified bit device data, © , to accumulator (A0).

& ——=(AD)

® ® — (A0)
0 0
1 1

{2) The specified bit device data, @ , remains unchanged after the
LDAB | instruction is executed.

REMARKS

The (A0} data is overwritten by the | LDAB | execution result and therefore should

be saved before | LDAB| is executed if the data is required.

The following program switches ON/OFF PMO in accordance with
the ON/OFF state of PX100.

o |l

( START )
PX100 — (A0) |
!
(A0) — PMO
!
END )

B LDAB PX 108 e,
1 STAE PM Aeeeeieeennn R

2 END

- Reads PX100 data to {AQ).
- Stores (A0) data to PMO.
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6.6.2 Transfer to accumulator (A1) ------ LDAW

MELSEC-A

FORMAT LDAW O
Set Device Number Error Occurrence
Set Data of
PX | PY |PM |5P.PM| PT PD |5P.PD|AO|A1|AZ| K [ H | P | Steps |51154 |55 (56|57 |58 |59
Word device number or constant
® read to (A1) o © 1o !
FUNCTIONS (1) Stores the specified word device data or constant, @, to

accumulator (A1

® — (A2)

).

LDAW PD9000

(A1}

& PD9000

[1]111]1]olo]o[o[1]o[1]o]1]o]1]o]

[ LDAW instruction |

[1[*T3]r]ofolo[o[ 1 o] [eTr]o[1]o]

(2) The specified word device data, © , remains unchanged after
the | LDAW | instruction is executed.

The (A1) data is overwritten by the | LDAW } execution result and therefore should
be saved before | LDAW] is executed if the data is required.
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PROGRAM EXAMPLE The foliowing program stores 5000 to PD9000.

( ST/IF\‘T D

o il 5000~ (an

!

1 {A1}) — PDS000

@ LDAN K S@@@ e Reads data 5000 to {A1).
l ST':”J-I FD SOOMA r o oreriiiissiirrrtiiarssatsinaieenees Stores (A‘I) data to PDQOOO.
2 END
= —
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6.6.3 Transfer to accumulator (A2) ------ LDAF
FORMAT LDAF _ ©
Set Device Number Error Occurrence
Set Data of

PX |PY |PM|SP.PM| PT PD SP.FDJAO|AT|A2| K { H | P | Steps |51|54|55|56 (57 (58|59

® Floating-point device number or o o 0}
constant read to (A2) ~

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

S — (A2)
. ® PDO [oJo]1]1]o]o]olo]o]o[1]1[1]ol0]1]
LDAF PDO [ LDAF instruction]
(A2}
(Floating-point data) I 123465 |

{(2) The specified device data, © , remains unchanged after the
LDAF | instruction is executed.

The (A2} data is overwritten by the | LDAF | execution result and therefore should
be saved before | LDAF | is executed if the data is required.
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PROGRAM EXAMPLE

The following program multiplies the PDO value by 3.14 and stores
the result to PD1.

( STAlRT )
o | 314 ~ (A2) |
!

1 [A2)XPDO — (A2}
2 (A2} — PD1

B LDRF [ S - S SR Stores constant 3.14 to (A2).
1 = [ N o TP Stores the multipiication result of
{A2) and PDQ data to (A2).
2 OSTHF FD L eeiriiiiiiiimiaiiinnicraeniainrssisnnaans Stores {A2) data to PD1.
I EHD
= ]
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6.6.4 Transfer from accumulator (AQ) ------ STAB
FORMAT STAB _ ©
Set Device Number Error Occurrence
Set Data of
PX |PY [PM|sp.P0| PT PD [5P.PD|A0|AT|AZ| K | H | P | Steps | 51|54 |55 |56 |57 [58!59
(5) | Device number for storing (A0} data Q1010 1 O
FUNCTIONS (1) Transfers data from accumulator (AQ} to the specified bit
device, © .
()] (A0} — ©
(A0} ——= © 0 0

(2) The {A0) data remains unchanged after the { STAB | instruction
is executed.

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

( START )

0 PX100 — (AD)
)
1l a0 = PY120 l
. 1 i
2 ( END )
B MOT  P¥Y BB Complements PX100 data and stores the result
to {A0).
I OSTHE FY 120 Transfers {AQ} data to PY120.
2 END
= ]
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6.6.5 Transfer from accumulator (A1) -+ STAW

FORMAT STAW _, ©
Set Device Number Error Occurrence
Set Data of
PX | PY |PM|se.| PT PD |57.70|A0|A1[A2} K | H | P | steps [51|54|55|56|57 58|58
(@ | Device number for storing (A1) data O O 1 O
FUNCTIONS (1} Transfers data from accumulator (A1) to the specified word

PROGRAM EXAMPLE

device, © .

(A1} - ©

(A1)

STAW PD9000

©® PD9000

[t[o]1]of1]1]1{1]o]o[o]o[1]of1]o|

[ STAW instruction |

[1]o]1]o[1]1]1]1[o[o]o[o{1]o]1]o]

(2) The (A1) data remains unchanged after the | STAW |instruction

is executed.

The following program zeroes PTO present value.

c

START )

0 — (Al)

(A1) — PTO |

END )

B LODAW K B e
1 STAW FT @
2 END

Stores constant 0 to (A1),
Transfers (A1) data to PTO.
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6.6.6 Transfer from accumulator (A2) -

STAF

FORMAT

STAF . ©

Set Device

Number Error Qccurrence

Set Data

PX | PY |PM

SP.PM| PT PD [SP.PD

AD

A1l|A2 Steps |51(54 55,5657 58|59

@

Cevice number for storing (A2) data

L O

1 @]

FUNCTIONS

point device, @ .

{1} Transfers data from accumulator (A2) to the specified floating-

(A2) - ©
Example
(A2)
STAF PDO
® PDO

{2) If PT is specified as @ , the floating-point data is transferred
from accumulator {A2) after it is converted into binary data.

PROGRAM EXAMPLE

resultant quotient to PD1.

The following program divides the PDO data by 5 and stores the

( START )
0 PCO — {A2)
Y
1 (A2} +— 5 — (A2)
¥
2 | (A2) — PD1 |
¥
3 ( END )
@ LDAF PD B Reads PD0 data to (A2).
1/ O TE T T T TP TR OO P Divides (A2} data by 5.
2 STRF PD L Transfers the result to PD1. ﬂ
3 EHD
L ]
RESTRICTION
Any (A2} value between —32768 and 32767 may be transferred
to PT.
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6.6.7 Transferring 1-bit data to 1 bit device - MoV

FORMAT MOV . ® LD
Set Device Number Error Occurrence
Set Data of
PX | PY [PM|SP.PM| PT PD |SP.PDJAOJA1|A2( K |H | P | Steps |51|54|55|56(|57 |58 (59
& |Source bit device number olo|o|o O
3
(@) | Destination bit device number Ol|o|C

O

FUNCTIONS

PROGRAM EXAMPLE

# Moy
3 END

{1} Transfers the specified bit device data, & , to the specified bit

device, © .
® 1)
(1-bit data) (1-bit data)

The following program switches ON/OFF PY120 in accordance
with the ON/OFF state of PX100.

PX 198

( START j

o || Pxioo —pvizo |

3 C END )

FY 128.... Transfers data from PX100 to PY120.

RESTRICTION

{A0) cannot be specifiad as both ® and ©@.

HINTS
1) The | STAB | instruction may be used if (A0} is specified as
®.

2) The | LDAB | instruction may be used if (A0} is specified as
@.
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6.6.8 Transferring 16-bit data to 16 bits -+~ MOV

FORMAT Mov O D

Set Device Humber Error Qccurrence

Set Data o
PX | PY |PM |SP.PM| PT PD |$P.PD|AO[A1|A2]{ K [H [ P | Steps |51|54|55|56|57 (58 (59

{8 |Source device number or constant O O ] Qe 5
(@ | Destination device number C|O| 0|0 O @
FUNCTIONS (1) Transfers the specified 16-bit data, © , to the specified 16 bits,
©.
® el O)
. {16-bit binary} (16-bit binary)

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

E I
—xﬂ, ® PDI000 [1]o[1]o]o[o[o]o]1]o]1]e]1]1]a]1]
. MOV PD9000 PMO [MOV instruction |
PM1S PMO
©® PMO [1]o]1]o[o]e]olo]1]o]1]o]1]1]1]1]
PROGRAM EXAMPLE The following program sets 5710+ to PD9000.
. ( START )
o [ s710.— PD9000 |

3 C END )
a Moy H 37i@d PC 9008 Sets 57104 to PD300Q.

I END a

RESTRICTIONS
1) The bit device number, ©, must be a multiple of 16.

. 2} (A1) cannot be specified as both & and @,
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6.6.9 Transferring floating-point data to 16 bits -+ MOV

FORMAT MOV . ® DO

Set Device Number
Set Data

Error Occurrence

o
PX | PY [PM|SP.?M} PT PD |SP.PD|AD|AT|AZ

51

54

65

57

58|59

Source floating-point device number

® O
@ |Destination device number

3
Q1010 O O

O

o

FUNCTIONS

(1) Converts the specified floating-point device data, @, into

16-bit binary data and transfers the result to the specified

device, @ .

® -©
{Floating-point data) {16-bit binary data)

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

bit device are treated as binary data.

Example I

MOV PDO PMO

P15

& PDO 13 7 41
IMOV instruction

PMO

© PMO

[ofo[1[*Je[1[o[1T1 o] 1 o] t[1]o[1]

[

RESTRICTIONS
1} The specified device data, @, between -32768 and 32767

may only be converted into 16-bit binary data and transfer-
red to ©® withaut any fauit.

2} The bit device number, @, must be a multiple of 16.
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PROGRAM EXAMPLE

MELSEC-A

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 )
)
0 —32768 — (A2)
1 {A2) > PDO YES
NO
3 32767 — (A2}
4 (A2) < PDO YES >
P2600
NO 3
6 |i PDO — PDY000 13 1 — PMO
]
9 0 —+ PMO
P2601 ]«
16 ( END )
@ LDQF K—SZ?&,S ....................................... Sets _32768 to (Az)
§{ GTHF FPD @ ................................................ Compares PDO data with (Az)
data.
2 JIMpP N | Jumps to pointer P2600 if PDO
data is less than (A2) data.
I LDAF K ZZPET e Sets 32767 to (A2) if PDO data is
greater than or equal to (A2) data.
4 L'FQF PD E] ................................................ Compares PDO data Wlth (Az)
data.
5 JMP P 26@@ ......................................... Jumps to pOInter PZBOO if PDO
data is greater than {A2) data.
6 MOV FD B PO 9BAD -oeerereremreeees Converts PDO floating-point data
into 16-bit binary and transfers
the result to PDY00O0.
9 RST P B s Switches off PMO.
198 JMP [ = I P Jumps to pointer P2601.
11 ¢ BEDAB srereeeenmreeennraerenn e ea i s Pointer P2600
13 SET  PH Beeeeerreiimieiiiii e Switches on PMO.
14 P T 15 VT TP T PR Pointer P2601
16 END
[ ]
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6.6.10 Transferring 16-bit data to floating-point data device ------ MoV
FORMAT MOVL.& O
Sat Device Number Error Occurrence
Set Data of
PX |PY |PM[SP.PM| PT PD (SP.PO[AQIAT(AZ| K |H | P | Steps | 51|54 |55|56|57|58(59
® ftc;::ce word device number or con- O O o O
3
@ Esrsr:g:tlon floating-point  device e O
FUNCTIONS (1} Converts the specified 16-bit binary data, @, into floating-

point data and transfers the result to the specified device, © .

@ , » B
(16-bit binary data) {Floating-point data)
PROGRAM EXAMPLE The following program converts 4-digit BCD data of PX100 to 10F

into floating-point data and transfers the result to PDO.

C START D)

0 BIN
PX100 to 10F — {A1)
L
3 || (A1) — PDO |
i
6 | END )
B BIN PX 1068 R 1 - Converts BCD data of PX100 to 10F into BIN
and stores the result to {A1).
3 MOV R [ O IEERRLEE T Converts 16-bit binary data of {A1) into float-
6 END ing-point data and transfers the result to PDO.
[ —
RESTRICTIONS HINT
Constant H (Hexdecimal) may be specified between 0 and 16-bit binary data in bit devices should be transferred to a
FFFFu. word device by using the |BMOV| instruction before it is
converted into floating-point data by the MOVI instruction.
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6.6.11 Transferring floating-point data to floating-point data device --*--- MOV
FORMAT MOV ® LD
Set Device Number Error Qccurrence

Set Data o

PX|PY [PM|SP.PMI PT PD ($P.P0|AO|A1|A2| K |H | P | Steps [51(54|55|56|57|58 (59
(8 |Source floating-point device number O
Destination floating-point  device 3
© number © ©
FUNCTIONS (1) Transfers the specified floating-point data, ® , to the specified
device, © .
® -+ ©
. {Floating-point data} {Floating-point data}

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

( START )
. o[ Poo—rDi0 |

3 ( END )

@ MoY PD B FDO 18- Transfers PDQ data to PD10.
3 END

L

— 1
RESTRICTIONS
1) {A2) cannot be specified as both @ and ©:.
. 2) Constant K may be specified between 9889000000 and
9999000000,
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6.6.12 Batch-transferring 16-bit binary data----- FMov
FORMAT FMOV QO @
Set Device Kumber Error Qccurrence
Set Data of
PX | PY {PM|SE.PM| PT PD [$P.P0|AO|AT|AZ| K |H | P | Steps [51(54|55[56|57 |53 |59
Device data or constant to be trans-
3 ferred Qoo O Q O oLl
{D) |Head destination device number Q|O|O |0 O 4 ©
() | Number of data transferred lol[e]
FUNCTIONS (1) Transfers the specified 16-bit binary data, ® , to the specified
number of devices, @ , headed by the specified device, © .
® 0
) Transfer ©+1 0 |
©[ o | =
®+ (@ —2 0
O+ i@—1n 0
{(2) If a bit device is specified as @ or @, 16 bits headed by the
specified bit device are treated as binary data.
PM1 ‘ PMOD
pmo  [of1]o[1]o[ofolofo[1[o[1[1]1]1[1]
PDI00O0O |Oj1fO(1|0lO(C|O|O{1|Q[{1[1]1]|1]1
FMOV PMO PD9000 K10 Ppa01  [o]|1]/o]1|ofofofojo1]o]l1]1]1]1]1
- | | -
V r‘ I e
pDo008 [0]1]|o[1]|ojofo|olof1]o|1]|1]1]|1(1
PD9009 |O|1|0|1|0|0|0|O|O]{O[1[1]T{?]1
— ]
RESTRICTIONS

1) The specified bit devices, ® and @, must be a multiple of

®

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 K0 PDS500 K20 is defined.
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PROGRAM EXAMPLE The following program clears PD9300 through PD9399.
PD9300 0
FMOQV instruction PDI301 g
[ ko | oy
KO 5
PD9328 0
PD2399 0
B FMOV K 2 FD 9380 K 198 Transfers 0 to PD9300 through
PD9329.
4 END

HINT

FMOV is useful for initializing several bit or word devices.
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6.6.13 Batch-transferring floating-point data ----- FMOV

FORMAT FMOV QO UL
Set Device Number Error Occurrence
Set Data of
PX | PY |PM|SP.PM| PT PD |SP.PD{AO|AT(A2] K| H | P | Steps [51[54|55|56|57|58|59
Device data or constant to be trans-
® ferred © Sejle
© |Head destination device number O 4 ©
(0 | Number of data transferred : 0|0
FUNCTIONS (1) Transfers the specified floating-point data, & , to the specified
number of devices, n, headed by the specified device, © .
® 34 |}
@+ 34
® = e ©
®+@—2 12.34
@+ (@ — 1) 12.34 Y
PROGRAM EXAMPLE The following program initializes PDQ through PD499.
PDO 0
FMOV instruction PD1 0
> e
PD498 0
PD493 0
0 FMOV KO PO O K 500 ----- Transfers ¢ to PDO through PD499.
4 END
L ]
RESTRICTION HINT
(@ should not be outside the allowed range of the correspond- FMOV is useful for initializing several data registers.

ing device. Any device outside the allowed range is not
processed, e.g. PD1000 to 1023 (24 points) are only processed
if FMOV KO PD1000 K30 is defined.
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6.6.14 Block-transferring 16-bit binary data ------ BMOV

FORMAT BMOV . ® O @
Set Device Number Error Qccurrence
Set Data of
PX | PY |PM|SP.PH| PT PD |5.PD|A0|AT[AZ| K |H | P | Steps [51|54 5556 57 |58|59
® |Head source device number Q|Oo[elO|C O
(D) |Head destination device number cl|olo|o @ 4 O
(@) |Number of data transferred OO0
FUNCTIONS (1) Transfers the specified number of data, n, in blocks from the
devices headed by the specified device, © , to the specified
number of devices, @ , headed by the specified device, © .
® 1234 © 1234
® +1 5768 Block © + 1 5768
® + 2 7FFO transfer @ + 2 7FF0
® + 3 6FFF ® + 3 6FFF
= E> R
® + @ — 2) 553F O+ (@ — 2 553F
® + (@ — 1| 8886 @+ (@ — 1y, 8886
{(2) If a bit device is specified as @ , @ , the specified number of bit
devices, n, headed by the specified bit device are processed in
multiples of 16 bits.
Example
PX100 to PX10F |——w» | PMO to PM15
PX110 to PX11F |—| PM16 to PM31
BMQV PX100 PMO K5 || PX120 to PX12F |— | PM32 to PM47 | 5
PX130 to PX13F |——= | PM48 to PM63
PX140 to PX14F |—=| PM64 to PM79
| — ]
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(3) Devices specified as source may be defined as destination,

and vice versa. .

Example 5000
PD
PD2001 Q PD2001
BMOV PD9000 PDI001 K4 PD9002 ~ PD9002
PDS003 PDOB003
T PD9004
QExample PD9010
PDI011 — PDI011
BMOV PD9011 PDI010 K4 PDY012 ;: PDS012
PDS013 g PD9013
PD2014
PROGRAM EXAMPLE The following program transfers data from PMO0 to PM47 to
PD9200 to PD9202.
PMO to PM15 - PD9200
PM16 to PM31 > PD9201
PM32 to PM47 — PD9202
® BMOY PM PP 9208 K 3 --Transfers PMO to PM47 data to PD2022 to .
PD9202.
4 END
— ],
RESTRICTIONS HINT
1) The specified bit device numbers, & and ©, must be a BMOV may 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. PT100 to 127+(28 points) are only processed
if BMOV PT100 PD9000 K30 is defined.
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6.6.15 Block-transferring floating-point data -~ BMOV

FORMAT BMOV L QO DU

Set Device Numbez Error Occurrence
Set Data of
PX | PY |PN|SP.FM| PT PD |SP.PO(AO|AT1|A2Z| K| H| P | Steps |51|54|55|56,57|58|59

(8) |Head source device number

{D) | Head destination device number o 4 @

{n) | Number of data transferred oG

FUNCTIONS {1) Transfers the specified number of data, @, from the data

registers (PD) headed by the specified PD, ® , to the specified
number of devices, @, headed by the specified device, © .

o) 67. 11 ) 67. 11

® + 1 78. 26 Block © + 1 78. 26

® + 2 3.219 transfer O+ 2 3.219

®+3 457. 2 D+ 3 457, 2
e [:> =

&+ (-2 739.3 ® 4+ @ —2)| 739.3

®+(@-—1 543. 2 © + (@ — 1| 543.2

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

Example
| Example | PDO
PD1 Q PD1
BMOV PDO PD1 K4 PD2 -~ PD2
PD3 PD3
‘ T PD4
Example 5510
PD11 — PD11
BMOV PD11 PD10 K4 PD12 ;: PD12
PD13 g PD13
PD14

RESTRICTION

(v should not be cutside the allowed range of the correspond-
ing device. Any device outside the allowed range is not

. processed, e.g. data is onlytransferred from PDO through 23
{24 points) to PD1000 through 1023 if BMOV PDO PD1000 K30 is
defined.
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PROGRAM EXAMPLE The following program transfers data from PDO0 to PD18 to PD1 to
PD19 and stores (A2) data to PDO when PX100 is switched on. .
{Program 1 used)

C START )
| !

0 PX100 — {AQ)

l

YES (PX100 OFF)

1
NO (PX100 ON) P0100 §
2 PMO — (AD) 15 0 — PMO Sets the PX100 rise flag.
YE
3 S >
NO (Rise of PX100)
a Transfers data from PDO to
18 to PD1 to 19.
8 (A2} — PDO
1 1 — PMO Resets the PX100 rise flag.
P0101 ;—-
18 { END )
B NOT PR OLIBG oo e Reads PX100 data to (AQ).
1 JcC L b 3 ] ALY Judges ON/OFF state of PX100.
2 LIDPAE FPM [ R Reads PMO data 1o (AO)_
3 JC P AID it e Judges ON/OFF state of PMO.
4 BMOU PD B FD @ K 19 - Transfers data from PDO to 18 to
PD1 to 19.
3 noy R 2 PD L Transfers data from (A2) to PDO.
11 SET  PH D Sets PMO (PX100 rise flag).
12 J’NP P B!@l .......................................... Jumps to P0101_
13 P B le@ ................................................ Pointer P0100_
15 RST  FH @eeeeerenns e rerieraeeter s Resets PMO (PX100 rise flag).
16 b [ Pointer PQ101.
18 END
[ 1
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6.7 Buffer Memory Access Instructions

Used to access the buffer memory of the special function module

loaded to the AB1CPU’s base unit.

Instruction Description Refer To
Reads 1-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 .
FROM N . Section 6.7.1
Stores 16-bit binary data of buffer memory to a word device.
{2} Reading data to fleating-point device
Converts 16-bit binary data of buffer memory into floating-point data Section 6.7.2
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) Reading data to word devices .
oy . Section 6.7.3
DFRO Stores 32-bit binary data of buffer memory to two word devices. on
(2) Reading data to floating-point devices
Converts 32-bit binary data of buffer memory into floating-point data Section 6.7.4
and stores the result to floating-point devices.
Writes data to 1-word area of the special function module buffer memory. .
Either of the following may be used in accordance with the data written.
. {1} Writing 16-bit binary data
Writes word device data or constant to 1-word area of the buffer Section 6.7.5
TO memory.
{2} Writing floating-point data
Converts floating-point data into 16-bit binary data and writes the Section 6.7.6
result to 1-word area of the buffer memory.
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
OTO Writes 32-bit binary data from two word devices to 2-word area of the Section 6.7.7
buffer memory,
{2) Writing floating-point data
Converts floating-point data into 32-bit binary data and writes the Section 6.7.8
result to 2-word area of the buffer memory.
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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 .
FORMAT FROM _(nD (2D L O L3
Set Device " | Number Error Occurrence
Set Data o
PX | PY {PM|5p. M| PT PD |5P.PD|AQ|A1|A2| K [ H | P | 5ups |51|54|55|56|57|58{59
Two most significant digits of spe-
(n1)|cial function meodule head I/O Q|0
number
(n2)| Head address of buffer memory OO0 5 Oo|ol|o O
Head device number for storing data
© read O
Number of data read oo
FUNCTIONS (1) Reads the number of words, , from addresses headed by
the specified address, , of the buffer memory in the
specified special function module, , and stores the data to
the devices headed by the specified device, @ .
Special function module
buffer memory
Add Device, ® \
ress,
C } Words, |::> l } Points,
(n3) (n3)
{16-bit binary data} (Floating-point data)
[ ]
RESTRICTION

should be within the allowed range of the specified device,

accessed.

©, and that of the special function medule buffer memory .
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(2) should be defined by the two most significant digits of the
. head I/0 number assigned to the siot which accommodates
the special function module.

>~

2, o

a2l 5|clel¢ele|g|dielse
Tl Q| x| x| x| x| 8 | 8|5 1>

=t O | ©

gl || ||| g8 ||~

o]

o

PX100  PX110 PX120  PX130  PX130  PX160 PY180 PY1%0
to <

to to to o w 0 1o
PX10F PX11F PA12F  PX13F PX1SF  PX17F PY18F PY19F
FY140  PY160
to o
PY15F  PY17F

Specify K20 or H14 as the head /O
number read, (n1).

(3) 16-bit binary data is stored to the specified device, ©.
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PROGRAM EXAMPLE The following program reads 2 wards to PD3000 from address 10
of the buffer memory in the A68AD loaded onto slot 0 of the main .
base unit.

-
_gﬂ) - > - > o~
o <
az| 5| 8|8 |¢e|l¢g|g|g|¢g ¢
2585355585
sEl g | €« | 4« S |3 || 5
@
PX100 PX120 PX140 PY150
to to to to
PX11F PX13F PX14F PY15F
FY100 PY120
to 10
PY11F PY13F

Buffer memory

Address

0

1

10

11

(16-bit binary data)

instruction

PD9000
PD9001

Yy

{(16-bit binary data}

@ FROM H P@19® K 1@ PD 9998 K 2--Reads data from buffer memory

5 ENWD

addresses 10 and 11 to PD9000
and PD3001.

C

HINTS

1) The |DFRO| 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.
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6.7.2 Reading data from special function module in blocks of 1 word

. {16-bit binary data to floating-point data} - FROM

FORMAT FROM _(n1) .(n2) O . (n3)

Set Device Number Error Occurrence
Set Data of
PX | PY |PM|SP.PM| PT PD |SP.PD|AO AT|A2Z| K | H | P | Steps | 51154 55|66 (57|58 |59
Two most significant digits of spe-
(n1)|cial function module head YO OO
number
Head address of buffer memory SNe] 5 |ololo e,
© Head device number for storing data O
read
Number of data read GG
. FUNCTIONS {1} Reads the number of words, (n3), from addresses headed by

the specified address, (n2), of the buffer memory in the
specified special function module, , and stores the data to
the devices headed by the specified device, © .

Special function module

Points,

n3

buffer memory Device,
Address, Words, © \-.

(16-bit binary data)

(Floating-point datal

(2) should be defined by the two most significant digits of the
head IO number assigned to the slot which accommodates

the special function module.

=
g
Sel 2 o o o o a < o o
PRl x| x|x|lx|&8|l8|=|%
sl B3| < | < || & &<«
E <
=]
o
PX100 PX110 PX120 PX130 PX140 PX160 PY180 PY190C
ta to to to to 1o ta to
PX10F PX11F PX12F PX13F PX15F PX17F PY18F PY19F
PY140 PY160
to 1o
PY15F  PY17F
[ ]
RESTRICTION
3 should be within the allowed range of the specified device,
. ‘D, , and that of the special function module buffer memory
accessed.
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(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 AG68AD loaded onto slot 0 of the main
base unit.
=

8o =) o = b = >
23| 5| 2| 8|c|g|e|g|g|c¢
sl 5| 8 8 3| % 3 8| 8 8
S|l = b 2 < ® % @ @
g < > > > >
o
PX100 PX120 PX140 PYi50
to to to to
PX11F PX13F PX14F PY15F
PY100 FPY1i120
to to
PYIIF  PY13F
Address Buffer memory

0

1

e ———
instruction

10
' —~ poo [ ]
12
P (Floating-point data) .

{16-bit binary data)

@ FROM H @P1®@ K 18 PD B K 2 Reads data from buffer memory
addresses 10 and 11 to PDO.
S END
[ 3
RINT
The instruction should be used if the buffer memory
data is made up in blocks of 2 words. .\
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6.7.3 Reading data from special function module in blocks of 2 words
. (32-bit binary data to 32-bit binary data) -+~ DFRO

FORMAT DFRO L (nD u2) O wL(hd)

Set Device Kumber Error Occurrence
Set Data of
PX | PY [PM[SP.PM| PT PD SP.PDIAO|AT1|AZ| K | H | P | Steps |51|54|55|56 (57 (58|59
Two most significant digits of spe-
cial function module head KO 1k
number
Head address of buffer memory G 5 oo o
® Head device number for storing data o
read e
Number of data read (1 N
. FUNCTIONS (1) Reads the number of words, X 2, from addresses headed

by the specified address, (n2), of the buffer memory in the
specified special function module, , and stores the data to
the devices headed by the specified device, © .

Special function module

buffer memory CPU module
. Device, ©
Address, \

> Points,
- @3 X 2

(Binary data) {Binary data}

[ ]
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(2) (WD should be defined by the two most significant digits of the

head /O number assigned to the slot which accommodates

the special function module.

to
PY15F

~— Specify K20 or H14 as (n1).

=
g o
o 2l ' o o o = o < o o
w5 (&} — — — — L4 [ — —
= x | x| % x| s | gl S|
gl | < ||| 2| g |g)=]|=
<3
o
PX100 PX110 PX120 PX130 PX140 PX160 PY180 PY130
to to 10 to to to o to
PX10F PX11F PX12F  PX13F  PXI5F PX17F PY18F PY19F
PY140  PY160

to
PY17F

{3) Binary data is stored to the devices headed by the specified
device, ©, in blocks of 2 devices.

E

RESTRICTION

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

6-75

IB {NA) 66168-A



6. INSTRUCTIONS

PROGRAM EXAMPLE The following program reads the CH1 present value to PD3000 and
. PD9001 from addresses 4 and 5 of the buffer memory in the AD61
loaded onto slot 0 of the main base unit.
e
_& o| =2 - > = >
B o o) < [{x] o Qo [+ <
SE|< LTI |22
a.
PX100 PX120 PX140 PY150
to to to to
PX11F PX13F PX14F PYI15F
PY100 PY120
to to
PY11F PY13F
. T —
s [DFRO] instructi
DFRO | instruction
4 34564 —  PD9000 34564
5 0012k —»  PD3001 0012+
6 l/\/\_-l

C START J
o !
- ADS1 buffer

Writes mode
0 memory — designation
address 3 value {18).
5 | 1 — PY114 I ------------
6 | 1 — PY115 l ............
. 5 |[AD81 buffer memory _, PDS00D
addresses 4, & PDS001

!

12 Ii 0 — PY115 I ............
y

13 ( END )

Switches on AD61 CH1 count enable.

Switches on AD61 CH1 present value read
request,

Switches off AD61 CH1 present value read
request.
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8 T0 . H 8818 K I K I8 K 1= Writes 2-phase input mode to

address 3 of the buffer memory. .
5 SET PV 1 14 ............................................ Sets CH1 Count enable PY114.
6 SET PY 115 Sets CH1 present value read re-

quest PY115.
¢ DFRO H 0818 K 4 PD 9886 K 1. Reads data from buffer memory
addresses 4 and 5 to PD2000 and
PDS001.
12 RST  PY 115y, Resets CH1 present value read
request PY115.,
i3 END

L
HINTS
DFRO | is used to process 2-word data as binary.
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6.7.4 Reading data from special function module in blocks of 2 words

MELSEC-A

. {32-bit binary data to floating-point data) ----- DFRO
FORMAT DFRO L (nD (n2) L O (3
Set Device Number Error Occurrence
Set Data of
PX | PY [PMi5P.PM| PT PD |SP.PD(AQ(AT[A2( K | H | P | Steps |51|54(55(56(57|58|59

Two most significant digits of spe-
n1)|cial function module head KO L

number
Head address of buffer memory Sl 5 ||| o
) Head device number for storing data ~

read =
{n3)| Number of data read 1R

. FUNCTIONS

address, (n1), of the special function module.
should be defined by the two most significant digits of the
I/O address assigned to the special function module.

(1) Reads data from addresses headed by the specified /O

Power supply
module
AB1CPU

ADB1
AB2DA,
AX10
AY10
Vacancy
Vacancy

Vacancy

Vacancy

PX100 PX120 PX140 PY15D
10 to to to
PX11F  PX13F PX14F PY15F
PY100 PY120
ta to
PY11F  PY13F

Specify K16 or H10 as (n1).
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(2) 32-bit binary data stored in addresses headed by the specified
address, (n2), is converted into floating-point data and the
result is stored to the devices headed by the specified device,

©.

Special function module
Address  buffer memory

(n3>

= ] —_— AB1CPU
1

®
%ig ] = ©+1 Points,
@+a - O {
(n33+5 } (Floating-point data)

(32-bit binary data)

RESTRICTION

(033 should be within the allowed range of the specified
device, @, and that of the special function module buffer

memory accessed.
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PROGRAM EXAMPLE The following program reads the CH1 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

Power supply
module
A81CPU
ADB1
AB2DA
AX10
AY10
Vacancy
Vacancy
Vacancy
Vacancy

PX100 PX120 PX140 PY150
to to to 10
PX11F PX13F PX14F PY15F
PY100 PY120
to to
PY11F PY13F

. W
3
FROM i i ‘
4 B 0 |nstructlon_= PDO 1193046
5 0012+ (Floating-point data)
6
L ]

{32-bit binary data)

. ( START )

'

ADB1 buffer Writes maode
1] memory — designation
address 3 value (18).
5 r 1 — PY114 J ------------ Switches on ADB1 CH1 count enable.
6 i 1 — PY115 I ------------ Switches on ADB1 CH1 present value read

. ‘ reguest.

ADB1 buffer memory  _,
7 addresses 4, B PDO
12 | 0 — PY115 J ------------ Switches off AD61 CH1 present value read
request.

v
(0 END )
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g T4 H 8018 K 3 K 18 K 1l-- Writes 2-phase input mode to

address 3 of the buffer memory. .
S SET  PY 114--mi i, Sets CH1 count enable PY114.
6 SET  PY 115 i cacmrisiiecnanas Sets CH1 present value read re-

quest PY115.

v DFRG H eBie K 4 PD 8 K 1 Reads data from buffer memory
addresses 4 and 5 to PDO.
12 RST PY 115 -rrrivrmmmmiiniiin i, Resets CH1 present value read
request PY115.
13 END
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6.7.5 Writing data to special function module in blocks of 1 word
. (16-bit binary data to 16-bit binary data) - TO

FORMAT TOL(n) u(n2) . ® ,(n3)

Set Device Number Error Occurrence
Set Data of
PX |PY |PM[SP.PM| PT PD (SP.FD(AQ|A1|A2 K |H | P | Steps |51 |54 |55 (56|57 |58 (58
Two most significant digits of spe-
(n1)|cial function module head I/O OO
number
Head address of buffer memory 110 5 ololo e
Head device number containing data
® written © ©
Number of data written 9110)]
. FUNCTIONS (1) Writes data to addresses headed by the specified /O address,
(n1), of the special function module.
{n1) should be defined by the two most significant digits of the
I/O address assigned to the special function module.
=
o o >~ = o -~
25| 2|8 1e|e|eg)e|¢2]|c¢
=} [20] o > - a © o g
58| =& | £ g | €| « & ® 8 8
H Ei « < < > > > >
o

PX100 PX120 PX140 PY150
to to to 1o
PX11F  PX13F PX14F PY15F
PY100 PY120
to 1o
PY11F PY13F

Specify K16 ar H10 as (n1).
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6. INSTRUCTIONS /MELSE C-A

(2) The specified 16-bit binary data, &), is written to the buffer
memory addresses headed by the specified address, (n2). .

{a) ©® = device number

A8ICPU Buffer memory
®+ 1 3 !
® + 2 —'% '_:: ; Points,
®+3 —_— = () + 3 ‘
{16-bit binary data) {16-bit binary data)

{b) ® = constant (K, H) or {A1)

Buffer memory
agicel
e [ 1 ﬁ Points, (75
{16-bit binary data) {16-bit binary data}
[ ]
RESTRICTION
(n3) should be within the allowed range of the specified
device, ©®, and that of the special function modute buffer
memory accessed. .
6-83

1B (NA) 66168-A
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PROGRAM EXAMPLE The following program writes b to address 0 {(number of channels)
of the buffer memory in the AG8AD loaded onto slot 0 of the main

. base unit.

Main base unit configuration

>
8 o - > =
o @) < Py )
23| 5 < a = e 2 e 2 e
©° g o > > [ 3] Q ©
sl i 2| e | 2| <| 8| 8| 8|8
gE < < s > | =] =
o
PX100 PXi20 PX140 PY150
to to to 1o
PX11F PX13F PX14F PY15F
PY100 PY120
10 to
PY11F  PY13F
. ABBAD
A81CPU Address buffer memory

S I R——
1

. @ TO H @18 KB K 5 K I - Writes 5 to buffer memory
address 0.

S END
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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 TOLOD U2 u® L3
Set Device Number Error Occurrence
Set Data of

PX | PY |PM(57.PM| PT PD ;5P.PD

AO|AT(A2| K |H | P | Steps | 51|54 (55|5657[58

cial

Two most significant digits of spe-

function module head

number

¥o

Head device number containing data O

@ Head address of buffer memory
® Jwritten or data written

(n3)| Number of data written

|0

FUNCTIONS

(1) Writes data to addresses headed by the specified I/O address,

(n1), of the special function module.
(nD should be defined by the two most significant digits of the
I/O address assigned to the special function module.

PY11F  PY13F

Specify K16 or H10 as (n1).

>
[
53|81 2|8|g|e|8|E8|¢|8
] G — —
celgle|ls| x| 5| &8|¢&| 8¢
wg o 2 2 < < @ @ @ o
g < > > > >
[

PX100 PX120 PX140 PY150

to to to to

PXT1F PX13F PX14F PYI15F

PY100 PY120

to to

6-85

1B {NA} E6168-A
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(2) The specified floating-point data, &, is converted into 16-bit
binary data and the result is written to the buffer memory
. addresses headed by the specified address, (n2).

(a} ® = device number

AS1CPU Buffer memory
® — (D f
— e (n23 1
% I ; (:E I 5 Points,
® +3 s G +3 {

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

{b) ® = constant (K, H} or (A2}

Buffer memory
AgiCPU " f
® 1] QZ Points,
{Floating-point data) (16-bit binary data)

[ —
RESTRICTION
1) (03D should be within the allowed range of the specified

device, @, and that of the special function module buffer

. memory accessed.

2) The specified device number data, ®, between —32768 and
32767 may only be converted into 18-bit binary data
without any fauit.
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6. INSTRUCTIONS /MELSE C-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 .
ioaded onto slot 1of the main base unit. {(Program 6 used)

Main base unit configuration

=
j=13
(<1} 2 > o - >
2|5 | 2i8leleglje|g|le|e
:ols | 8|8 |%|=|2 8|88
fEl2 )< |¢ I I
<
PX100 PX120 PX140¢ PY150
to to o to
BX11F PX13F PX14F PY15F
PY100 PY120
tQ to
PY1IF PY13F
Address
1]
12345 S 1234
' 3
START
0 L PX121 — (AD)
1 ¢ YES Checks D/A conversion ready signal.
NO
2 I 1 — PY13B J
_, AB2DA buffer memory
3 |2 address 1
e
()
I B o S B S A Reads D/A conversion ready
_ signal.
1 JC [ T < 1 ERRIRRLLIEIES Jumps to PO600 if D/A conversion
ready signal is off.
2 SET  PY 13B-rrreerermcrmrnerrrcnaanen Switches on output enable signal
PY13B.
3 T0 Heei2 K 1 A 2K 1 Writes data from (A2} to buffer
memory address 1.
- I o BEBG oot e Pointer POGOD
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6. INSTRUCTIONS

6.7.7 Writing data to special function module in blocks of 2 words

MELSEC-A

. (32-bit binary data to 32-bit binary data) ----- DTO
FORMAT DTO LD LD L& (D
Set Device Number Error Qccurrence
Set Data of
PX|PY |PM|SP.PM| PT PD |%.PD|AC|AT1|AZ| K | H | P | Steps |51|54|55|56(57 (58|59
Two most significant digits of spe-
(n1}|cial function module head VO OO0
number
Head address of buffer memory OO 5 ololo o
Head device number containing data
@ written ©
Number of data written OlO

. FUNCTIONS

(1) Writes data to addresses headed by the specified /O address,
(h1), of the special function module.

should be defined by the two most significant digits of the
I/O address assigned to the special function module.

=
[=%
=] O 0 () — — = (=t = [=
= — Q o~ b o @ © @ @
§2| ® < © < < ] 3 3 3
| < < S| 5| 3| =
a
PX100 PX120 PX140 FY150
to to to 10
PX11F  PX13F PX14F PY15F
PY100 PY120
to to
PY11F  PY13F
Specify K16 or H10 as (n1).

—

RESTRICTION

73 should be within the allowed range of the specified device,
&, and that of the special function module buffer memory

. accessed.
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6. INSTRUCTIONS /MELSE C-A

{2) The specified 32-bit binary data, ®, is written to the buffer

memory 2-word area headed by the specified address, (n2). .
Special
Address function module
® H1234 ] _ [ H1234
®+H1 H5678 " |G@D+1|  Hs678

@2 H9012 ] _{@+2 H9012 | Words,
®©+3 H3456 "l@D43| H3me | mX2

®+in3x2—2)[ Hs7e5 ] [@+(@X2—2l H8765 l

®+{n3X2—1)] H4321 (n2)+{(n3)X2—1)[ H4321
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6. INSTRUCTIONS

MELSEC-A

PROGRAM EXAMPLE The following program writes data from PD3S000 and PDS001 to
. addresses 6 and 7 (CHT set value) of the buffer memory in the
AD61 loaded onto slot 0 of the main base unit.
=
& [} 2 - > > -
35| &5 |s|d|c|e | g|l¢e|¢e]¢
. g = a &N > > ) Q ® o
PRl R | |2 1T 88 8¢
i
PX100 PX120 PX140 PY150
to to to to
PX11F PX13F PX14F PYI5F
PY100 PY120
1o to
PY1IF  PY13F
Abs1
buffer memory
. Address AN e
AB1CPU 5
PD9200 HS6A0 DTOQ | instruction N 6 HB6A0
PDS201 HO0O1 7 HO001

. @ MOU H B6RAE PD GBEAE--- e

3 MOV H geel

PD 9601 ..........................

6 DTO H 9910 K 6 PD 99089 K 1o

11 ENRD

Sets 86A0: to PD9000C.
Sets 00014 to PDY0OT.
Wirites data from PD2000, PD3001
to buffer memory addresses 6, 7.
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" 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 .

FORMAT pTOo . (nD (2D L ® L(nd)

Set Device Nuniber Error Occurrence
Set Data of
PX | PY |PM{SP.PM| PT PD (SP.PD[AD|A1[AZ| K |H | P | Steps |51|54|55|56|57 |58 (59
Two most significant digits of spe-
(n1)|cial function module head VO Q|0
number
Head address of buffer memory Q10 5 |O]o|O o
Head device number containing data
® written or data written O O
(n3)| Number of data written o0
FUNCTIONS {1} Writes data to addresses headed by the specified I/O address, .

(n1), of the special function module.
should be defined by the two most significant digits of the
I/O address assigned to the special function module.

Power supply
module
ASICPU
AD81
AB2DA
AX10
AY10
Vacancy
Vacancy
Vacancy
Vacancy

PX100 PX120 PX140 PY150
to to to to
PX11F PX13F PX14F PY15F
PY100 PY120
to to
PY11F  PY13F

Specify K16 or H10 as (n1).
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6. INSTRUCTIONS /MELSEC -A

{2} The specified floating-point data, ), is converted into 32-bit
binary data and the result is written to the buffer memory
. addresses headed by the specified address, (n2).

(a) ® = device number

Special function module

Address buffer memory
ASICPU [@ H303C
® 12348 |- O+ HO000
®+1 705598 ——-..{@4-2 HC43E | words,
L ©+3 HoopA | (n3)X2
®+{(n33—1) 99336 \.{@ﬂ@xz—z) H8408
©+{(na)x2—1) HOOO1

RESTRICTION

(n3) should be within the allowed range of the specified
device, ®, and that of the special function module buffer

. memory accessed.
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PROGRAM EXAMPLE

The following program writes 0 to addresses 1 and 2 (CH1 preset
value) of the buffer memory in the AD61 loaded onto siot 0 of the

main base unit.

2>
& o ] > > > >
= <
22/ | s |8 )¢glelg|g]eg|ce
«al & Q a x > 8 8 3 3
T g| @ < a4 < - @ ] o o
g <L > > > >
o

PX100 PX120 PX140 PY150

to to to to

PX11F PX13F PX14F PY15F

PY100 PY120

to to

PY1iF PY13F

LDAR PD 9088

WXOR H P88

STRY PD 9090

END

AD81
Address Obuffer memory
® [ o ] [DTO] instruction 1 H0000
__= 2 HO000
3
B B