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Cautions

“PC” is the abbreviation for Programmable Controller.




1-1. System Configuration

2

Backup Battery

/O Cables

30 wires

34 wires 40 wires

Wire-press socket i’

i

¢

¢

Micro Control Units

¢

Commercially
available
cassette tape
recorder.

Used for program
storage and
playback via a
programmer

Programmer

PL Programmer Mark IT
Common for all PL series

Programmer 3
interface .
Cable for ‘ y
M-Series ‘

Adapter)

MC-M CCA
’ (Computer

Communication

(AFMB482)
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Simplified ROM
writer (enables
read/write.}

EEP-ROM

2864 or equivalent)

EP-ROM

(27C64 or equivalent)




Analog Boards (for M1T only)

R$232C cable

Commercially
available ROM
writer, Intel HEX
mode (file transfer)

@‘@
A W )
PL Power Unit {0.5A type,
2A type) Also usable as a
power source for sensors
such as photoelectric
Sensors

Commercially
available printer
{Centronicsinterface)

Printer cable for personal computers

Commercially
available
personat computer

Commercially
available lap-top
personal computer

Convenient for portable use

NPST (for4c)
{Programming Support
Tool}

o Editor software
This software enables
program creation, edit-
ing, storage, printout,
various monitor and
debug functions to be
used for the PL Series
and Micro Controlier
on personal computer.
ROMSs can also be
written to by using a
commercially avail-
able ROM program-
mer.

PC-AT series personal
computer

Peripheral Devices for
Powerful Support of the
Micro Controller

E Features

1. Easy-to-use PL Programmer Mark II
The PL Programmer Mark I is a con-
venient programmer for simple program
modifications. It can also be used with
the PL series.

It includes the cassette-loader function
and various monitor functions.

2. NPST (Programming Support Tool)
converts a commercially available per-
sonal computer into an advanced
programming device

NPST permits your personal computer to
be used immediately as a Micro Controi-
ler programming device. If you use a lap-
top, if becomes a portable graphics
programmer.

With the IBM PC-AT version, programs
can be read or written over the telephone
line using a commercially available
Modem.

Your program maintenance service can
be expanded worldwide.

3. Stranded-wire compression sockets
for wiring MIL connectors
The Micro Controller employs MIL con-

nectors in the transistor output to achieve
compact size. Compression sockets ideal
for stranded wires are available when
wiring the same stranded wires that were
used for conventional screw terminals.
Despite its small size, its ease of wiring is
unsurpassed.

1-1. System Configuration 3




1-2. M2R Relay Output Micro Controller

Micro Control Unit M2R

o Compact design ideal for
embedded use:
Screw terminal type:
63.8 (H) x 193 (W) x 112 (D) - mm
2.5 (H) % 7.6 (W) x 4.4 (D) - in.
SiL terminal type:
63.8 (H) x 193 (W) x 94 (D) - mm
2.5 (H) x 7.6 (W) x 3.7 (D) - in.

o Cost comparable to relay
controllers:

The M2R contains 64 timers, 48 counters
and 252 relays. The M2R is more
economical than relay controllers when
the costs for specification changes and
maintenance are considered.

o Customized controller designs
available

o Machine language calls for
advanced processing

The machine language call instruction
enables the combined operation machine
language routines and sequence
programs. Useful for advanced process-
ing such as for extra-fast processing
speed.

4 12 M2R Relay Output Micro Controller

o Password feature ensures user
program security:
The password feature protects your vaiu-

able programs from unauthorized access.

it is particularly useful for protecting
copyrighted programs used in quantity
products.

o Power saving design ideal for
use in vehicles:

The DC-power version of the M2R can
be battery powered. The controller's
power supply contains a rectifier network;
it may also be powered by an AGC power
source 20 V AC.

o High speed counter is built in:
Counting speed; 8 kcps -

Counting range; 1 to 65,535

Counting mode; Addition (UP)

The counters can be used for position
control or high-speed sensor inputs with
a rotary encoder.

o High program capacity of 2,500
steps in a compact controller

PL Programmer [VEICEI APL2114

s High processing speed of
4.25 us per step for a basic
instruction

o Simplified ROM writer function:
The simplified ROM writer can write EEP-
ROM (AFB8602)

o Program compatible with PL.
series

o Powerful programming support
devices:

In addition to PL Programmer Mark II,
NPST programming support tool turns
your personal computer into a high-level
programming device.



1-2-1. Part Names and Functions

1. M2R Screw-terminal Micro Control Unit

<External view>

®

<Control Board>

®

@

@—

Backup
battery
instalied

 on the rear

side.
Replaceable.

@

@ Control board case

Protective case for the control boards.
@ Skirt case

Case which protects the lowest part of
the 1/O expansion board.

@ Main unit mounting plate
Mounting plate used to mount the Micro
Controller to a panel or device. In addi-
tion to direct screw mounting, it permits

-mounting to DiN-rails with its DIN-rail

mounting lever. Easily removable.

DIN-rails mounting lever

@ Power supply and input terminals
On the control board, the controlier's
power supply, input power supply and
input section are located on a single
screw terminal block. Since the terminal
block is removable, so it can be removed
to connect the wiring and then re-at-
tached.

® Input terminals of /0 Expansion board
The input terminal block is removable. It
can be removed to connect the wiring
and then re-attached.

® Output terminals

The output terminal block is removable. 1t
can be removed to connect the wiring
and then re-attached.

@ PROG./RUN mode switch

This switch is used to select between the
PROG. and RUN modes.

DIP switches (X16 to X19)

These switches are used to set your
password to protect the switch inputs and
user program from unauthorized access.
® ALARM/BATT. indicator

This indicator (red) light turns on if a CPU
error (watchdog timer error, etc.) has oc-
curred. it flashes when the internal back-
up battery is low.

RUN indicator

This indicator (white) turns on when the
PROG./RUN mode switch is set to RUN.
@ High speed counter input indicator
This indicator {red) turns on when a sig-
nal is applied to the IN.H input.

@ Input status indicators

A green LED indicator is provided for
every four inputs so that the operation of
each input can be easily confirmed.

@ Output status indicators

A green LED indicator is provided for
every four outputs so that the operation
of each output can be easily confirmed.

1-2. M2R Relay Output Micro Controller 5




2. SIL terminal Micro Control Unit

User memory IiC socket
Backen With the controller power turned off, in-
battery stall the EP-ROM and EEP-ROM ICs into
| e these sockets. When installing, straighten
::zmmm the IC pins so that they are aligned with
) the width of the sockets and make sure
that the ICs are oriented correctly. When
the mode is switched from PROG. to
RUN with the ROM installed, the con-
tents of the ROM are transferred to the in-
ternal RAM. If you wish to preserve the
contents of the internal RAM, it is recom-
mended that you store them in the EEP-
ROM, cassette tape, floppy disk or other
permanent medium.
@ Programmer connector
Connect the PL Programmer Mark I or
MC-M CCA (Computer Communication
Adapter) to this connector by using the M
Programmer Interface Cable. To save
power consumption, disconnect the PL
B T Programmer Mark Il when not in use.
® @ Output relays
The output relays consist of high-efficien-
cy, high-performance, DSP relays
<I/Q Expansion Board> developed by Matsushita Electric Works'
original technology.
@ Power and input connectors
The M2R SIL terminal control board uses
SIL connectors for the controller power
and input power connections. Connect
using the optional I/O cable {containing
@ five input conductors plus power) or
female connector set.
Input terminals
A SIL connector is used. Connect using
the optional /O cable (containing five
input conductors plus power) or female
connector set.
; Output terminals
Y I A SH. connector is used. Connect using
( ‘ | | the optional /O cable (containing six out-
. “ put conductors) or female connector set.

T Y
@

<Control Board>

I
b
i

1/O cable with five input YO cable with six output
conductor wires

conductor and power wires

6 12 M2R Relay Output Micro Controller



1-2-2. Specifications

1. General
ltem Description
Rated operating and input voltage ﬁz’:{sgﬁg;’g" supply voltage g:{/{ Bg ; gx gg
ly : f
Type of board Control power supply Input voltage :

Rated power consumption

24V DC/12vDC

24V DC / 12V DC

Control board only:
Approx. 3.8W

With Programmer Mark I
Approx. 4.8W

Control board

Approx. 0.12W per input
(at 24V DC)
Approx. 0.06W per input

/0 Expansion board Approx. 3.2W per board

(at 12V DC)

Operating and input voltage range

95% 10 110%V

Ambient temperature 0°C to 50°C (32'F to 122°F)

Ambient humidity 30% to 80%RH (non-condensing)

Storage temperature -20"C 10 70°C (-4°F 10 158°F)

Battery life 3 years [ambient temperaiure +5°C to +35°C {41°F to 95°F)], lithium battery
Noise Minimum 800V {based on in-house measurements)

Vibration resistance

and Z axes

10 to 55Hz, 1 cycle per minute : doubte amplitude 0.75mm (0.03 in.), 10 minutes in each of the X, ¥

Shock resistance

Minimum 10G, 4 times in each of the X, Y and Z axes

2. Performance

Item

Description

Program memory

ROM/RAM (during test run)

Programming method

Relay symbol method

Control method

Stored program, cyclic method

Program capacity (Number of
steps)

2,500 steps

C. fon speed

Basic instruction 4.25 us per step (average 7.5 us per step)

Types of instructions

Basic instruction: 19, High level instruction : 28 (including seven, high-speed counter instructions)

Total: 36 points

B Input

Output

Number of input/output points

X0 to X7: 8 points DC input
X16 to X19: 4 points DIP

Control board switch input

YO to Y7: 8 points relay output

IN. H: 1 point high speed
counter input
X810 X19: 12 points DC input

X16to X19: 4 points can be
also used for DIP
switch input

10 Expansion board

Y8 to Y15: 8 points relay output

Number of internal relay points

252 points
Non-holding type : 192 points (CRQ to CR191)
Holding type (see Note 1) : 60 points (CR192 to CR251)

Number of timer points

64 points (TO to T63) : Subtraction (DOWN) type, Non-holding type
0.01 sunit :0.01109.99s

{subtraction type} 0.1sunit : 0.110999s
Tsunit : 110999s
48 points

Number of counter points

DOWN type: 32 points (CO to C31)
UP/DOWN type: 16 points (C32 to C47)
All hoiding type (see Note 1) 1 to 999 counts

Number of shift register points

32 points/8 bits {SRO to SR377) (Octal digit)
All holding type (see Note 1)

Number of JMP, MCR points

Each 32 points (0 to 31)

Special internal relays

Initialize pulse relay: CR252
Scan pulse relay: CR253 ON and OFF is repeated every 1 scan
0.1 s clock relay: CR254 ON and OFF is repeated every 0.18

Battery abnormality detection relay: CR255

OFF during 1 scan immediately after operation is started.

ON at the time of voltage drop of backup battery.

Alarm function

At CPU abnormality (watehdog timer): Alarm LED ON
At battery abnormality: Alarm LED flashes

Program protect function

Password method

Notes: 1) The term “holding type” refers to the function of remaining at the condition existing at the time of a power interruption, permitting a return

1o that condition when power i

s restored.

2) When applying or interrupting power supply, alarm LED flashes for a moment. However,

this does not signify abnormality.

1-2. M2R Relay Ouiput Micro Controller

7




3. High Speed Counter

ltem Description
Counting input One point
Reset input Itermal one et (1 136) st whie ON)
Count mode UP only {non-holding type)
Maximum count range 110 65535
Counter contacts 32 points {C50 to C81)
Settings Maximum 128 (using each counter contact, settable at willy

High-speed output

High speed scan + output update (iimited to YO to Y3)

Counting speed Maximum 8 kcps (varies, however, depending upon number of high speed scan area steps, etc.)

Minimum input time

Counting input: 62.5 us, Reset input: 470 us + tug

Rated input voltage

12V DC to 24V DC

ON voltage 19.2V DC or less

OFF voltage 2.4V DC or more

Maximum input voltage 26.4V DC

Input current Counting input {IN. H): Approx. 19mA (at 24V DC) | Reset input (X0): Approx. 5mA (at 24V DC)

Input impedance

Approx. 1.1k

Approx. 4.7k {at 24V DC)
Approx. 2.0k (at 12V DC)

Note: tys: Time needed for high-speed scan.

External Wiring Example

Sensor
power

i
supply :
i Controller ternal circuitry
{12V 0r 24V : P14 terminal on the M2R
Photoelectric sensor, ete. | IN.H 1 P15 terminal on the M2R
4. Input
item DCinput
B 24V DC 12vDC
Rated input voltage (Allowable ripple rate: 10% or less) | (Allowable ripple rate: 10% or less)
Insulation method Photocoupler Photocoupler

Input impedance

Approx. 4.7kQ Approx, 2.0kQ

ON voltage 19.2V DC or less9.6V DC or less 9.6V DC or less
OFF voltage 2.4V DC or more 2.4V DC or more
OFF — ON: 2ms or less QOFF -+ON : 2ms or less
Input deay ON - OFF: 2ms or less ON - OFF : 2ms or less
Max. input voltage 26.4V DC 13.2V DC
Common polarity “+" polarity “+" polarity
5. Quiput
item Relay output
Output formuta ;of:‘Jrr:;r/‘ﬂ; contact output (2 points/1

Rated control capacity

2A 250V AC, 2A 30V DC, (cos p = 1)

Mechanical life

5% 10" or more

Electrical life

2 10° or more
(at rated control capacity)

Breakdown voltage
between contacts

1,000V AC {for 1 minute.)

Output delay

OFF ~» ON: 10ms or less
ON ~ OFF: 5ms or less

Common polarity

Non-polarity

s Per one point or per one common

8 1-2. M2R Relay Output Micro Controller




1-2-3. Dimensions

1. M2R Screw terminal Micro Control Unit

Mounting hole dimensions

153mm, 7.6
I 7. | 7.
B : Y
N win P fa— | P €
U G P :
X ( MICARO CONTROL U HE2R ] -y {
£& i
i oo
8 31393519 ._J ‘
ot ] 4.5dia or M4
i - ] > ] L
P - P i A
¥ B
(ommotn) ) (5505'0@&,‘%5 ﬂ
! Type H
G torminals gt torminals  Pawer 1 control board 44.2mm, 1.7in.
supply 1 control board )
terminats 1 |/ Expansion board 68.8mm, 2.5in.
2. M2R SIL terminal Micro Control Unit
Mounting hole dimensions
193mm, 7.6in. L 7.2in.
t 7.2, ] [
== -
P S @ =
S R M prmm——
CONTROL UNIT Rz
gs Tomm,
aa 38mm. in
g E 1.4
m] "L:‘mm’lﬂ -—1 45 dnorMa
o - €
N pr—
Q SRR TR E kA S LY s )FB] J] /
Jocooosloooeos Olesosslocessssssol .#_Him
Output connector Input connector Power
o supply Type H
conneclor 1 control board 44.2mm, 1.7in.
1 control board 3
1 1/0 Expansion board 63.8mm, 2.5in.

1-2. M2R Relay Output Micro Controller
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1-2-4. Wiring Diagrams

1. M2R Control Board 2. M2R IO Expansion Board
~ : +
Pel—— 2avDg 2 +24Y DG
o7 0 }or 12V BE | Gonrotiers " X6 1Pz 0 or+12v DG Dgrz:‘;’c“‘;
b0 GND (0v) | Power supply % fpro Lo onpion | ©
N o ek +24V DCor + 12V DC X10|P4 o
{4V o : xti[es o
% 0C input
2 l X0[ps © (contact) XRiPé o
Xt|pr o Xi3jPT o
b i Xz[rs o Xi4Fd o
oiP swucwh input %3l o L xisles o

X4[rito Pito

! +
) X16 *5[e1i0 . tone|piio C input
2 *5[pize Shared with | | 65176 i
X7 DIP switch ole T (contactioss)
: 3 L; x7jpiso e oo [P
e [m e DT input control board. | | XBPHo | ioue g iccuitry
-0 B P50 L xses,
4 X198 Lo (contactiess) N
- = - _= .

Yoo Internal circuitry i pro {1}
FB—1 [p2o B 13 192 ©
oolpy 0 omlpso 7
5Bemy2 fp4 0 Power supply 2 yplrio LT Power supply
5 B3 1P5 O Ec'o—vn ps o
QMiPE © ooM|ps 0 {7}
—vi JPlo Helay outputs S B Y17 [P7 0 Power supply Relay outpuls
P g I Power supply e
{1
: Power supply Power supply
— Power supply L R pouer supply
Note: L signifies ioad. Note: L signifies load.
1) When inputting a limit switch with LED lamp, use one with a 15kQ internal resistance. (SL, QL, VL, upright type)
2} The PL power supply unit is recommended for the controlier power supply and internal circuitry of the sensor,
1-2-5. Input Examples
1. Supplying input power separately from the 2. Using the control power supply for the input
control power power supply
Iy S— TEN aa—
oro ____}24VDCor12V DC Q:"“‘ }24v DG or 12v 0G
P30 ° GNO(0V)
N P4 o | Input power supply \.l.;i_l+_plo
¢ CownfPs © i comt [P5 ©
2 X0[Pé o B xo|Ps o
X1|PT a xi[p7 0
x2|ps o xfpeo
x3fpso fF x3jp3 o )
xtlpio Photoelectric sensor, elc. x4 pic0 Pholoelectric sensot, efc.
xs[prie X§|PHo Iinternal circuitry
X6|Pizo X6 pizo et
X7[p130 -, X1 [p1o Sefisor power
FrajPio [Rcpiee supply
1h [P1so 08 2150 e
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1-3. M1T, M2T Transistor Output Micro Controller

Micro Controt
Unit M1T

o Compact design ideal for
embedded use:
M1T type:
128.6 (H) x 215 (W) x 103.3 (D) - mm
5.1 (H) % 8.5 (W) x4.1(D)in.
M2T type:
128.6 (H) x 193 (W) x 103.3 (D) - mm
5.1 (H) x 7.6 (W) x 4.1 (D) in.
With MIL connectors used, the M1T/M2T
incorporates 192 Input/Output channels
in it's compact size.
o Cost comparable to relay
controllers:
The M1T/M2T contains 64 timers, 48
counters and 252 relays.
The M1T/M2T are more economical than
relay controllers when the cost for
specification changes and maintenance
are considered.
o Customized controller designs
available:
o Machine language calls for
advanced processing
The machine language cali instruction
enables the combined operation machine
language routines and sequence
programs.
Useful for advanced processing such as
for extra-fast processing speed.

Micro Control
Unit M2T

o Password feature ensures user
program security:
The password feature protects your valu-

able programs from unauthorized access.

It is particularly useful for protecting
copyright programs used in quantity
products.

o Power saving design ideal for
use in vehicles:

The DC-power version of the M1T/M2T
can be battery powered.

o High speed counter is built in.
Counting speed ;8 keps

Counting range ; 1 to 65, 535

Counting mode ; Addition (UP)

The counters can be used for position
control or high-speed sensor inputs, with
a rotary encoder.

¢ High program capacity of 2,500
steps in a compact controller

e High processing speed of

4.25 us per step for a basic
instruction

PL Programmer Bl APL2114

o Simplified ROM writer function:
The simplified ROM writer can write EEP-
ROM (AFB8602)

o Program compatible with PL
series

o Powerful programming support
devices:

In addition to PL Programmer Mark i,
NPST programming support tool turns
your personal computer into a high-level
programming device.

1-3. MI'T, M2T Transistor Qutput Micro Controller 11




1-3-1. Part Names and Functions

1. M1T Micro Control Unit (O Control board case

Protective case for the control boards.
2 )0 Expansion board case

Case which protects the side of the /O
expansion board.

@ Skirt case

Case which protects the lowest part of
the /O expansion board.

@ Main unit mounting plate
Mounting plate used to mount the Micro
Controller to a panel or device. In addi-
tion to direct screw mounting, it permits
one-touch mounting to DIN rails with its
DIN rail mounting lever and it is easy to

remove.
/— DIN raut mounting fever

<External view>

& Power supply and input connector
On the M2T control board, the controller
power supply, the 1/O power supply and
the input section are located on a single
40-pin MIL connector. Use a MIL socket
or wire-press socket for wiring.
® Power-supply connector
The M1T has an independent, power-
supply connector. Use the included
power supply cable for wiring.
@ Expansion power-supply connector
The M1T uses an expansion, power-
supply connector to supply the /O power
for each I/0 expansion board.
® Input connector
A 40-pin, MIL connector is used. {On the
M1T controt board, a 30-pin type is used.)
Use a MIL socket or stranded-wire com-
pression socket for wiring.
@ Output connector
A 34-pin, MIL connector is used. Use a
MIL socket or wire-press socket.
@ @ ® Expansion connector
Bus connector used to connect an /O ex-
pansion board.
@ User memory IC socket
Accepts EP-ROM (AFB8601) or EEP-
ROM (AFB8602). To mount, align the IC
® pins with the width of the 1C socket, and
with the power off, insert the IC chip with
the proper orientation. With the ROM
mounted, the contents of the memory
{ROM) are transferred to the internal
RAM when the mode is switched from
PROG. to RUN or when the controller
power supply is turned on in the RUN
mode. Therefore, to retain the contents of
@ the internal RAM, it is recommended they
@ are stored to EEP-ROM, cassette tape,
floppy disk or another medium.

<I/O Expansion Board>

12 -3 MIT, M2T Transistor OQutput Miero Controller



2. M2T Micro Control Unit

<External view> @ PROG/RUN mode select switch
This switch is used to select the PROG
mode and the RUN mode.

@ DIP switches (X16 to X19)

Used to set the password for user pro-
gram protection.

@ Battery holder

Permits easy replacement of the backup
battery.

@ RUN indicator
Turns on {white} when the mode-select

@ s switch is set to the RUN mode.
® ALARM/BATT. indicator
<Control Board> Turns on (red) when a CPU error occurs

(watchdog timer error, etc) and blinks to

indicate a battery error when the battery

is low.

@ High speed counter input operation
indicator

indicates the state input to INH. It turns

on (red) when there is an input.

Input status indicators

A green LED at every four inputs permit

easy operational checks of each input.

@ Output status indicators

A green LED at every four outputs permit

easy operational checks of each output.

@ Programmer connector

Connects the MC-M CCA (Computer

T Communication Adapter) or PL Program-

@ ® mer Mark T using the M Programmer

Cable. To conserve power, disconnect

the PL Programmer Mark Il when not in

<I/O Expansion Board>

|

use.

=]

PL Programmer
Mark I

20 1/O number set switches
These switches are used to set the /O
number for the /O expansion board.
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1-3-2. Specifications

1. General

item

Description

Rated operating and input voltage

Control power supply voltage :
Input voitage :

24V DC/12VDC
24V DC/12vDC

Rated power consumption

Type of board

Controf power supply :

Input power supply :

24V DC/ 12V DC 24V DC/12VDC
Control board only: Approx. 0.12W per input (at 24V DG}
Approx. TW Approx. 0.06W per input (at 12V DC)
Control board With Programmer Mark IE Approx. 0.1W + {oad power, per
Approx. 2.7TW transistor output {at 24V DC)

1O Expansion board

Approx: 0.4W per board

Approx. 0.05W + load power per
transistor output (at 12V BC)

Allowable voltage fluctuation range

90% to 110%V

Ambient temperature

0°C 1o 50°C (32°F to 122'F)

Ambient idi 30% to 80%RH (non-condensing)

Storage temperature —20°C to 70°C {~4°F to 158°F)

Battery life 3 years [ambient temperature +5°C to +35°C (41°F to 95°F)], lithium battery
Noise Minimum 800V (based on in-house measurements)

Vibration resistance

10 1o 55Hz, 1 cycle per minute: double amplitude 0.75mm (0.03in.), 10 minutes in each of the X, Y

and Z axes

Shock

Minimum 10G, 4 times in each of the X, Y and Z axes

2. Performance

Item

Description

Program memory

ROM/RAM (test operation)

Programming method

Relay symbo!l method

Control method

Stored program, cyclic method

Program capacity (Number of steps)

2,500 steps

Calculation speed

Basic instruction 4.25 s per step (average 7.5 ys per step)

Types of instructions

Basic instruction: 19, High-level instruction: 28 (including seven high-speed instructions)

Number of input/output points

Total: 192 poinis

S———

Input

Output

Contro! board

X 0to X15: 16 points DC input
}(16 to X19: 4 points DIP switch

input
IN.H: 1 point high speed counter

YO0 to Y15: 16 points Transistor
output

1O Expansion boards (2nd step)
/O Expansion boards (3rd step)
/O Expansion boards (4th step}
/O Expansion boards {5th step}

X 32t X 55: 24 points DC input
X 64 to X 87: 24 points DC input
X 96 to X119: 24 points DC input
X128 to X151 24 points DC input

Y 32toY 47:16 points Transistor
output
Y B4toY 79:16 points Transistor
output
Y 96 to Y111: 16 points Transistor
output
Y128 to Y143: 16 points Transistor
output

Number of internal relay points

252points

Non-holding type: 192 points {CRO to CR191)
Holding type (see Note 1): 60 points (CR192 to CR251)

Number of timer points (subtraction
type)

64 points {T0 to T63) Subtraction (DOWN) type, Non-holding type  0.01s unit: 0.01t0 9.99 8

0.18 unit:

0.1 t0 98.9s

18 unit: 1 10999s

Number of counter points

48points

DOWN type: 32 points (CO to C31)

UP/DOWN type: 16 points (C32 to C47)
All holding type (see Note 1) 1 to 899 counts

Number of shift register points

32 points/8 bits (SRO to SR377) (Octat digit)

Al holding type (see Note 1)

Number of JMP, MCR points

Each 32 points (O to 31)

Special internal relays

initiafize puise relay: CR252
Scan pulse relay: CR253
0.18 clock relay: CR254

Battery abnormality detection relay: CR255

OFF during 1 scan immediately after operation is started.
ON and OFF is repeated every 1 scan
ON and OFF is repeated every 0.1§
ON at the time of voltage drop of backup battery.

Alarm function

At CPU abnormality (watchdog timer): Alarm LED ON
At battery abnormality: Alarm LED flashes

Program protect function

Password methad

Notes: 1) The term “holding type” refers to the function of remaining at the condition existing at the time of a power interruption, permitting a return
to that condition when power is restored.
2) When applying or interrupting power supply, alarm LED flashes for a moment. However, this does not signify abnormality.
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3. High Speed Counter

Item Description
Counting input One point
. External one point {shared with X0 input)
Reset input Internal one point (Y199) (reset when ON)
Count mode UP only (non-holding type)
count range 1 to 65535

Counter contacts

32 points (C50 to C81)

Settings

Maximum 128 (using each counter contact, settable at will)

High-speed output

High speed scan + output update {fimited to YO to Y3)

Counting speed

Maximum 8 kcps (varies, however, depending upon number of high speed scan area steps, etc.)

input time Counting input: 62.5 s, Reset input: 470 us + tus
Rated voltage 24V DC
ON voltage 19.2V DC or less
OFF voltage 2.4V DC or mare
input voltage 26.4V DC
Input current Counting input (IN.H): Approx. 19mA (at 24V DC) | Resst input {X0}): Approx. 5mA (at 24V DC)

input impedance

Approx. 1.1kQ

Approx. 4.4kQ (at 24V DC)
Approx, 2.0kQ (at 12V DC)

Note: thg: Time needed for high-speed scan.

External Wiring Exampie 1

Using an external power supply

129 01 24V,

External Wiring Example 2

Using an input power supply (M1T only)

From input power supply

”
2v ”
Sensor WHIS AN p—
power
supply ¥~
b fd
A
Controlier internal circuitry W
Controlier internal circuitry
Photoglecttic sensor, etc.
Photoelectric sensor, etc.
12V or 24V: Pin 1 on the M1T, Pin 11 on the M2T 12Vor24ViPin 1
IN.H: Pin 2 on the M1T, Pin 12 on the M2T INH: Pin2
QV: Pins 11 - 14 on the M1T, Pins 21 ~ 24 on the M2T OV: Pins 11~ 14
4, Input

Item

DC input

Rated input voltage

24V DC (Allowable ripple rate: 10% or less)

12V DC (Allowable ripple rate: 10% or less)

Photocoupler

method Photocoupler

input impedance

Approx. 4.4kQ

Approx. 2.0kQ

OFF — ON: 2ms or less

OFF —» ON: 2ms or less

Input delay ON — OFF: 2ms or less ON — OFF: 2ms or fess
input voltage 26.4V DC 13.2V DC

ON voltage 19.2V DC or less 9.6V DC or less

OFF voltage 2.4V DC or more 2.4V DC or more

Common polarity “+” polarity “+" polarity

1-3. MIT, M2T Transistor Qutput Micro Coniroller
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5. Qutput

Item

Transistor output

Output formuia

Transistor open collectar output

Insulation method

Photocoupler

Rated operating voltage

24V DC/12VDC

Allowable voltage function range

20.4V DC to 26.4V DC/10.2V DC to 13.2V DC

0.2A type: 200mA, 0.8A type: 800mA (see note)

control cap;

Leakage current

100 pA Maximum

Residual voltage

1.5V Maximum

Output delay

OFF -» ON: 1ms or less
ON -+ OFF: 1ms or less

Common polarity

“~" polarity

Note:
1. Follow the range below for the load
current.

2. Limit the number of simultaneous
ON, )/O points on each board to
within 80%. Also, limit the
simultaneous ON, load current
from each board to a maximum of
5A at 16 points/common.

! 0.8A type
0.8 control capacity
Load O —
0.6
current
w04 0241
conteol capacity
0.2
0 I 0 W W 50
Ambient operating
temperature ('C)
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3. When using a solenoid, motor or
solenoid value for load, it is
recommended that a diade be
connected across the load to
prevent counter electrormotive
force.
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1-3-3. Dimensions

1. M1T Micro Control Unit

215mm, 8.5in. H
I . 8.1in. 1
9
f-ee |
58 T
aa mm,
c JAin.
52 L
I V
WWW Output Input Exphnsion Power
" cannector connector  power supply
(15.3mm, 0.6in.) supply cannector
connector
Mounting hole dimensions
Smm, 8.1in.
L
&
o8 !
£
g
l 4.5 dia or M4
»\l/ L
e
2. M2T Micro Control Unit
183mm, 7.6in. 1
183mm, 7.2in. 1]
T
j 2
€<
~oo N
Sa 4 HEY
E & ! f 1.din.
1 . :
o g |
[ ——— i 0 N i
L= : TYYyY
Culput Input/Power supply
9.3mm, 0.4in. connector connector

Mounting hole dimensions

183mm, 7.2in.

bt 70N, 2.8I0, et

L/‘s‘s dia or M4

N

Type H
One control board 44.2mm, 1.7in.
One control board .
One )/O Expansion board 63.8mm, 2.5in.
One controf board .
Two /O Expansion boards 85.4mm, 3.4in.
One control board .
Three KO Expansion boards 107.0mm, 4.2in.
One control board .
Four I/0 Expansion boards 128.6mm, 5.1in.

Type H
One control board 44.2mm, 1.7in.
One control board .
One 1O Expansion board 63.8mm, 2.5in.
One control board 8
Two /O Expansion boards 85.4mm, 3.4in.
One controt board .
Three /O Expansion boards 107.0mm, 4.2in.
One controt board 128.6mm, 5.1in.

Four I/Q Expansion boards

13 MIT, M2T Transistor Quiput Micro Controller
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1-3-4. Wiring Diagrams

1. M1T connector pin layouts Voltages are output to the 24V and 0V terminals on the input and output connectors

(In case of 12V DC type below “24V DC” when power is supplied to the controlier power supply and /O power supply.
will be 12V DC ) ! This simplifies the connections to external sensors and loads.

Control board /O Expansion board 1/0 Expansion board 10 Expansion board O Expansion board
X0+ [ Y0 - Xaz - [] Y32 X64 - [ Y64 - X96 -~ [ Y96 -~ X128 - [ Y128
[ 24V I Conx(?ller's 28V Z o 24v I o 24y Z Yo 24v I Vo ‘
?*Yoie 2—24 ES;I:!y {5v) i E;giadnsion {5v) i gng;sxon (5v) _2_ i:x;ixé\slon (5v) i E;gz\sson
~(&8v) 3 o 3 connection OV 3 connection OV 3 connection 0V 3 connection
k o 4] wopewet v |4 o |4 ov n ov n
uv |5 7 T T T
v [T 0 ov [1]z} fov o [1]2] ov ov Iz ov o [1]z] o
v [2] | —|expansion | ov [3]4]ov ov [3]a]]ov ov [3]4] ] ov ov [3]4)lov
ov 3] 420 enl xes 5 o | xse X875 6| | xe xnelsis| [xns x151 (56 | X150
o 4l 53718 | xs2 x85| 78] | x84 xn7|7(8| | xne x149|7]8] | x148
T xs1 |9 |10} | x50 x83| 9 |10] | xez X115 9 10} | x114 x147 {9 |10} | x146
av(1]2] | mn 49 [T11]12] | xa8 x81 |11]12] | %80 xn3 11z | xnz X145 [11]12] | x144
x15314] | x4 xa7 1314} | xa6 x79 |13]14] | x78 xu1 |1314] | xni0 x143 [1314] | x1a2
X135 16 | x12 %45 |15]16| | xa4 x77 [15]16] | x76 x109 [1516] | x108 x141 |15)16] | x140
| 718] |6V @) 1718 |6V 6v) [17]18] |5v) sv) [17)18] 5w @v) [17]18] 5w
2av {9 |10] | 2av E EE v 5| o EE o gl Ez_—o vl Ef_o_ 2uv
ov {11z} | ov Elov 21j22) |ov 2| ov [a1]22] ov El o |2z ov Bl ov |21z |ov
o] ov [l Lo o (Bl ov ov [z]2s) | ov o |Bj2A) o o 32 o
&) xn [1s]16) | x10 x43 | 25126] | %42 x5 |25|26| | x74 X107 | 25(26| | X108 X139 |2526] | x138
xs [17)18] | xa xa1 |27]28) | x40 x73 |27]28] | x72 X105 [27]28] | x10 x137 |27)28] | x136
x7 |19]20] | x6 x39 |29]30] | x38 x7 [29]30] | x70 xt03 | 29130] | x102 X135 |20)30] | x134
x5 |2t|22] | xa x37 |31|32] | x36 x69 |31 32] | xe8 xio1 [31}32] | x100 x133 3132 | x132
x3 |23)24] | x2 x35 | 33|34] | x34 x67 |33}34] | xes %9 [3334] | xo8 x131 |33)34] | x130
xi [2s)26] | xo X33 |33 | x32 x65 |35|36| | x64 x97 |35]36] | x96 X129 3536 | x128
vy [27]28] |5V (5v) [37]38] | 5v) vy [37]38] [6V) vy [37]38] | &) vy [37)38] |5v)
24v [29|30] | 2av 2av [39]40] | 24v 24v |39)a0] | 2av 2av |39]e0] | 2av v [39]40] | 24v
nel1]2] | ne. ne112] | ne. nef11z] [ ne. ne [1]2] | o ne [1]z] | ne.
ov [314]{ov ov [3]4) ov ov [3]4] v ov [3]4]]ov ov |3]4]lov
ov [5]8]|ov ov [s]s]|ov ov {56 ov o |s]s)|ov ov |s]e|lov
vis| 78] | via va7 (718 | vee vil718]| | vis it |7 18] | viio via3|7]8] | viaz
viz{9 10 | viz vas g o] | vaa vrr{s |10 | vrs Y103 |9 [10] | vios viar{s10] | viao
vit{11]iz] | vio vaz |1 jiz) | vae 75 {11z | vra 107 [11]12} | Y108 vize [n[iz] | viss
ve [13)14) | v var [13}14] | vao v73 [13]14] | v7z2 Y105 [1314] | vi04 v137 {13]14] | vizs
| v i) o _ | 2av|1s]16] | 2av |2l jaav | aav [1sle] aav | aav [1s]16] | 2ev
§ v EE v g‘ v EE 24v é} v [171g] | aav C%* 2v [17]18] | 24 g‘ v [17]18] | 2
o v ez {ov ov [19]20] | ov ov [19]20} | ov ov [19]20] | ov ov [1e20} | ov
oviz1]2z ov ov (2122 | ov ov [2t]22] | ov ov 2]z ov ov 2122 |ov
v1 |z3f2a) | ve v39 [23]24] | v3e w71 [23}24] | v70 103 |23]24] | vi02 Y135 |23]24] | ¥134
vs |22 | v4 va7 [25]26] | v36 Y69 | 25(26] | ves w101 |25(26] | Y100 Y133 |25)26] | vi32
v3 [27)28] | v2 v35 (27]28] | vaa ve7 |27|28] | ves voe [2728) | vos vi31 [27]28) | vizo
v {2ai30] | vo v33|20030] | va2 ves [20]30] | vee ve7 {29130 | vo6 vize {20]30] | viz8
aav (31]32] | 2av 2av [31|32] | 24v 2av [31]32] | 24v 2y (31]32) | 24v v |31]32] | 2v
2av [33]34] | 2av 2av |33[34] | 2av 2av [33]34] | 24v 2av [33]34] | 2av v |33)34] | 2av

Notes: 1. N.C. s&gn_iﬁes No Contact. IN.H signifies iﬁ;:ut for high speed counter.
2. #51t024V is supplied to the 5V terminal on the input power supply, it (5 to 24V) will be supplied to the 5V terminal of the input connector.
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2. M2T connector pin layouts
(In case of 12V DC type, below “24V DC” will be 12V DC.)

Control board 1/0 Expansion /O Expansion 1/0 Expansion O Expansion
board board board board
X0 [ Y0 - X32 - [] Y32 - X64 ] Y64 - X96 -~ [ Y96 -~ X128 - [] Y128 -
av[1]2] | 2av— Somee <oy [172] |ov ov [1]2] |ov o [1]z}]ov ov [1]2]]ov
Eov?T ov Sy | ooy [3]4] [ov ov [3]4]]ov ov [3[4]]ov ov |3]4]|ov
i 2y EE v | EE e 87 EE X86 X119 EE X118 X151 EE X150
ov [7]8]|ov Jeuey | xs3[7 8] | xs2 85|78 | x84 x17|718| | xue x4 |78 | x148
ne. | 1] | ne. 1 [9 |10 | x50 x83 |9 10| | x82 xus |9 o] | xna x147 | 9 [10] | x146
dav |njiz] | xda [11[12] | xa8 X8t [11)12] | 80 xn3|itfiz] | xnz x5 [11]12] | x144
xis |13[14] | x14 xa7 [13]14| | x46 x79 [13]14] | x78 xit [13[14] [ x10 x143 [ 13]14] | x142
5| w3 El__s x12 45 IE Xa4 x77 EE X76 X109 EE X108 xta1 [15]16] | x140
£ ne|17]8] | ne. ne. 1718 | ne. NG [17]18] | N ne. [17]18] | ne. ne [17]18] [ ne.
24v 1920 | 24v 24v [19]20] | 24v v [19]20] | 2av 2av [19]20] | 2av 2av [19]20] | 24v
NG 21122 fne ov {21122 {ov ov {21]22] |ov ov [21je2||ov o |21]22] | ov
| he EE NG, S| EE ov o o gg ov o EE ov o o EE ov
2| xi[zsfas] | xo B xas|25)28| | xaz E| sz x4 B| xi07[os|as| | xioe 2| xiz0 [as[a8] | x138
T oxe [27)28] | xe xd1 |27128] | x40 xz3[2rlas| [x2 | xaos [27]28) | x104 x137 |27]28] | x136
x7 |29[30] | xe x39 |20]30] | x38 x71 |20]30| | x70 %103 [29]30] | x102 x135 [29]30| | x134
xs |3]3| | xa xa7 (31]32] | x36 x69 {31]32| | x68 xi01 [31|32] | x100 X133 {31]32| | x132
X3 (33|34 | x2 X35 |33]34] | x3 X67 |33/34] | 66 xo9 |33[34] | xo8 X131 |33]34] | x130
x1 |35]36] | x0 x33 |35|36| | x32 %65 |35[36] | x64 xe7 |35|36| | x96 x129 |35]36| | x128
ne. |37]38] | NG. ne. [37]38] | e ne. [37]38] | ne. ne. |37)38) [ ne. ne. [37)38] | ne.
2av [39]40] | 24v 24v [38la0] | 24v 24v [39]40] | 24v 20v [39]40] | 26v 24y |39]a0| | 2av
NG, NG NG, NG, ne. [1]2] |ne ne. [1]2] [ ne.
ov ov ov ov ov {3]4]|ov ov [3]af|ov
ov ov ov ov ov |sls|lov o [s]e]|ov
vi5 via a5 78 yin[7]8] | vuio viaz|7[8] | viez
via Y12 Ya4 Y76 109 [9 |10} | vios viai {9 [10] | via0
¥ Yio a2 v vio? [i[iz2] | vios vize mi12] | viz
Y9 8 Y40 Y72 vi0s |13]14] | Y104 vi37 1314} [ 138
2y 2v » v 5 v _| 2av [ishe| 2y _ | 2av [15)16] | 2av
3| v 24y = v 2 wv S| av [hal v B v [ | aav
S| o ov © ov © ov Ot ov 920 |ov Cl v [rfa||ov
ov ov ov ov ov [21]22] |ov ov 2]z [ov
7 Y Y38 70 Y03 [23]24| | vio2 viss [23]24] | vize
vs [25(26] | va Y38 Y68 vioi [z5]26| | vieo v133|25{26] | v132
v3 |27(28] | v2 e ves veg |27i28] | ve8 131 (27)28] | iz
v1 [29%| | vo va2 o4 a7 Y95 120 [29]30] | v128
2av [31]32| | 2av 24y 2v 24v v 2av |31|32| | 24v
2av [33]34] | 2av 2av {3334 | 26v v 2y 2y 2av | 33|34] | 2av

Notes: 1. N.C. signifies No Contact. IN.H signifies input for high speed counter.
2. Supply the IO power supply to the 24V or 12V and OV terminals on each I/O connector.
(The OV terminal on the input connector need not be connected.) 1-3. MIT, M2T Transistor Ouiput Micro Coniroller




3. M1T Wiring diagram
(Example: 24V DC type)

Contro! board

e Y

Contraller's power
supply
24v0C 24V

. Qv
VO powier SUBEY  (5v)
2 ov

VO Expansion board 0.2
X232 -

1O Expansion board
n0.310 105

Internal

circuitry

H

H
Photoslectric
sensor

b
2

Note: L signifies load L

4. M2T Wiring diagram
(Example : 24V DC type)

Controt
X0+

board
0

v [T |aav
e 2V L2
Internat Tov TITET ov
circuitry 2 5TE] ey
High-speed counter's ffc {718 ] ?;'c
s suppl XIS
{ power supply E] fmn
H = el ==
INET
i
BELE
Photoelectric sensor (0] |2ev
[22] |ne
j2e] yne
26 X0 S
X8
o] X6
(2] | x¢
Input power supply -]
auvoe T
i
b1
[ —e
T
Output power supply_j——r]
22vDC

Note: L signifies load
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Internat
citcuitry

input power
nput poveer| |

Outpul power

1O Expansion board no.2

X320, Y3200
ov [TTE] |ov
ov I3 ov
X5 ETE) fxs 573
X537 (] {xs2 =3
SR REC]
x48 77 ] *48




5. M1T Connection Diagram

@ The input cirouit, external connections and input numbers
refer to those of the control board.

<Without using the O power supply>

From the 110 power
supply connector
e

Internal
circuitry ;

nput power
supply

Internat circuitry

<Using the I/O power supply>

From the /O power
supply connector
FRriy

+ -
1ovord |
v

==l X
Photoelectric
sensor, etc,

s
——éﬂ-—-xw-—ﬂ’

oV

E
3
8
K
k-]
£
2
£

1) When inputting a limit switch with LED lamp, use one with a 15kQ
internal resistance. (SL, QL, VL, upright type).

2) The PL power supply unit is recommended for the controller's
power supply and sensor internal circuitry.

6. M2T Connection Diagram

* The input circuit, external connections and input numbers refer to
those of the control board.

Internal

.

INeES SN
e 2 S Ol

sensor, ele.

»-—H—x]s.m:}

OV o
1) When inputting & limit switch with LED lamp, use one with a 15kQ
internal resistance. (SL, QL, VL, upright type).
2) The PL. power supply unit is recommended for the
controller's power supply and sensor internal circuitry.

o The output circuit, external connections and output
numbers refer to those of the control board.

<Without using the I/O power supply>

From the 1/0 power {
supply connector

< Using the 1/0 power supply >

Vel 12vor
From the HO power { 1 2
supply connector =
z Yo
]
g
s i
g
£ Y1 Load

» The output circuit, external connections and output numbers refer
to those of the control board.

—

Internat clrcuitry

1-3. MIT, M2T Transister Outprut Micro Controller 21




1-3-5. 1/0 Board Number

Controt board 1O number set switch |  1/O number
[ no1 Control board 170 number setting X 0¥ O
lﬁ [__j 1O Expansion no.1 unnecessary '
boardno.2 1/O Expansion 3
l_j O Expansion board no.2 X 32-Y 32
boardno.3
1/Q Expansion
10 Expansion board ‘rjms X 64-Y 64
"] | boargnos
110 Expansion
VO Expansion X 96, Y 96
] [ ] | voardnos board no.4
1/O Expansion
board no.5 X128 -, Y128 -

When using a number of /0 boards in combination, set their 11O
numbers so that no two are identical.

22 1-3. MIT, M2T Transistor Outprut Micro Controller



1-4. M2RL Relay Output Micro Controller

Micro Control Unit M2RL

e Advanced functions at low cost
for excellent economy.

o Interrupt processing and Pulse
catch functions realize advanced
sensor control:

More consistent operation and quicker
response for a wider range of applica-
tions.

ideal for equipment control using sensors.
o Miniature design ideal for
incorporation into equipment:

A 112mm x 193mm x 63.8mm (4.4in. x
7.6in. x 2.5in.), it is convenient for build-
ing into equipment using up very littlle
space.

PL Programmer FYEREN APL2114

o Customized controller designs
available

o Powerful programming support
devices: )

In addition to PL Programmer Mark IL,
NPST programming support tool turns
your personal computer into a high-level
programming device. )

o Simplified ROM writer function
incorporated:

The simplified ROM writer can write
EEP-ROM (AFB8602).

1-4. M2RI, Relay Outprut Micro Controller 23




1-4-1. Part Names and Functions

1. M2RL Screw terminal Micro Control Unit

<External view>

<Control Board>

®

<I/O Expansion Board>

24

- i
e¢ceeoeCOOrRR

T Y

AV v

J

®

1-4. M2RI. Relay Output Micro Controller

{> Control board case

Protective case for the control boards.
@ Skirt case

Case which protects the lowest part of
the I/0 expansion board.

(@ Main unit mounting plate
Mounting plate used to mount the Micro
Controller to a panel or device. In addi-
tion to direct screw mounting, it permits
mounting to DiN-rails with its DIN-rait
mounting lever. Easily removable.

/—D!N~raﬂ mounting lever

@ Power supply and input terminals

On the control board, controller’s power

supply, input power supply and input sec-

tion are located on a single screw ter-

minal block.

it is not removable.

® Input terminals of /O expansion
board

The input terminal block of the /O expan-

sion board is removable. It can be

removed to connect the wiring and then

re-attached.

® Output terminals

The output terminals on the control board

are fixed and not removable.

The output terminals of the /O Expan-

sion board are removable.

The terminal board can be removed and

then re-attached after tightening the

screws.

@ PROG./RUN mode switch

This switch is used to select between the

PROG. and RUN modes.

ALARM/BATT. indicator

This indicator (red) ligh turns on if a CPU

error (watchdog timer error, etc.) has oc-

curred. It flashes when the internal back-

up battery is low.

@ RUN indicator

This indicator (white) turns on when the

PROG./RUN mode switch is set to RUN.

@ Input status indicator

A green LED indicator is provided for

every four inputs so that the operation of

each input can be easily confirmed.

@ Output status indicator

A green LED indicator is provided for

every four outputs so that the operation

of each output can be easily confirmed.



2. SlIL terminal Micro Control Unit

<Control Board>

<I/O Expansion Board>

1/O cable with five input conductor and power wires

O cable with six output conductor wires

@ User memory IC socket

With the controller power turned off. in-
stall the EP-ROM (AFB8601) and EEP-
ROM (AFB8602) iCs into these sockets.
When installing, straighten the IC pins so
that they are aligned with the width of the
sockets and make sure that the [Cs are
oriented correctly. When the mode is
switched from PROG. to RUN with the
ROM installed, the contents of the ROM
are fransferred to the internal RAM. If you
wish to preserve the contents of the inter-
nal RAM, it is recommended that you
store them in the EEP-ROM, cassette
tape, floppy disk or other permanent
medium.

@ Programmer connector

Connect the PL Programmer Mark I or
MC-M CCA (Computer Communication
Adapter) to this connector by using the M
Programmer Interface Cable, To save
power consumption, disconnect the PL
Programmer Mark I when not in use.

@ Output relays

Uses Matsushita Electric Works' relays.
@ Power and input connectors

The M2RL SIL terminal controi board
uses SIL connectors for the controlier
power and input power connections.
Connect using the optional I/O cable (con-
taining five input conductors plus power)
or female connector set.

Input terminals

A SIL connector is used. Connect using
the optional /O cable (containing five
input conductors plus power) or female
connector set.

@ Output terminals

A SIL connector is used. Connect using
the optional /O cable {containing six out-
put conductors) or female connector set.
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1-4-2, Specifications

1. General
Item Description
Rated operating and input voltage ﬁ‘;ﬁwgﬁ:gs’ supply voltage g:x Bgﬂ% 88
Control power supply : input voltage:
Type of board 24V DC/12V DC 24V DC/12V DO
Rated power consumption Co:érpo;lo?(oza' rsd\/? nly: Approx. 0.12W per input (at
Control board With Programmer Mark I ;2\4\/ Do) SW per i
Approx. 4.0W 15\;;!8)5)00 per input (at
Expansion /O board Approx. 2.4W per board
Operating and input voltage range 95% to 110%V
Ambient temperature 0°C 10 40°C (32°F t0 104°F)
Ambient humidity 30% to 80%RH (non-condensing)
Storage temperature —20°C to 70°C {-4'F to 158°F)
Battery life 3 years [ambient temperature +5°C to +35°C (41°F to 95°F)}, lithium battery
Noise resistance Minimum 1,000V (based or in-house measurements)
Vibration resistance ;25025:)(};2, 1 cycle per minute: double amplitude 0.75mm (0.03in.}, 10 minutes in each of the X, Y
Shock resistance Minimum 10G, 4 times in each of the X, Y and Z axes
2. Performance
Iltem Description
Program memory ROM/RAM (during test run)
Programming method Relay symbol method
Control method Stored program cyclic method
Program ity (Number of steps) 600 steps
Calculation speed Basic instruction 4.25us/step (average 7.5us/step)
Types of instructions Basic instruction: 19, High level instruction: 20
e S input Output
Number of input/output points Control board X0 to X7: 8 points DC input YO to Y7: 8 points relay output
/0 Expansion board X8 to X19: 12 points DC input Y8 to Y15: 8 points relay output
252 points
Number of internal relay points Non-holding type: 192 points {CR0 to CR191)

Holding type {see Note 1}: 60 points (CR192 to CR251)

64 points: Subtraction (DOWN) type, Non-holding type

Number of timer points 0.01s ul .01 10 9.99s
(subtraction type) 0.15 unit: 0.1t099.9S
1Suynitt  11t0899s

48 points

DOWN type: 32 points (CO to C31)
UP/DOWN type: 16 points (C32 to C47)
All holding type (see Note 1) 1 to 999 counts

Number of counter points

Number of JMP, MCR points Each 32 points (0 to 31)

32 points/8 bits (SR to SR377) (Octal digit)

Number of shift register points All holding type (see Note 1)

Initialize pulse relay: CR252 OFF during 1 scan immediately after operation is started.
Scan pulse relay: CR253 ON and OFF is repeated every 1 scan

0.1s clock relay: CR254 ON and OFF is repeated every 0.18

Batter abnormality detection relay: CR255 ON at the time of voltage drop of backup battery.

Special internal relays

At CPU abnormality {watchdog timer): Alarm LED ON

Alarm function At battery abnormality: Alarm LED fiashes

Data memory 96 points per 12 bits (DO to D95} All holding type (see Note 1)

Notes: 1) The term “holding type” refers to the function of remaining at the condition existing at the time of a power interruption, permitting a return
to that condition when power is restored.
2) When applying or interrupting power supply, alarm LED flashes for a moment. However, this does not signify abnormality.
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3. Input 4. Output

item DC input Item Relay output
Rated input voltage 24V DC + 10% 12V DC + 10% 1 Form A contact output
Input impedance Approx. 4.7kQ2 | Approx. 2.0kQ (2 points/1 common)
ON voltage 19.2V DC or less | 9.6V DC or less 2A 250V AC, 2A 30V DC,
OFF voltage 2.4V DC or more | 2.4 DC or more {cos9=1

5x 10" or more
OFF ~» ON: 3ms or less . N -
ON - OFF: 3ms or less {at 180 times/minute switching)

5
input voltage |30V DC [15vDC Electrical life 1% 10” or more

Output formula

Rated control capacity

Input delay Mechanical life

Common polarity

{at rated control capacity)

Breakdown voltage

5. Interrupt

hetween contacts 750V AC (for 1 minute)

OFF -+ ON: Approx. 8ms

Output delay ON -+ OFF: Approx, 14ms

Common polarity Non-polarity

< Per one point or per one common

Item

Description

Number of input points

1 point (common with X0}

Edge detection

Leading/Trailin

Response delay time

Input delay: 0.5ms or less, Processing delay: 0.2ms or less

Processing

Executes high-speed scan area (range enclosed by STRT X 185, JP31 to JPE31) and immediately
issues outputs Y0 to Y3,

Auxiliary relay

Interrupt relay (X25): Turns ON during interrupt processing

Operation

Leading edge interrup!

Signal at Terminal X0,

T
i

0.5ms or more
Main process —

High-speed \

5Can process 10 7ms-

N____.j After executing the high-speed scan area,
i outputs YO to Y3 are refreshed.

Time needed for high-speed scan.

s Specified using the mode set instruction

X181 |
Note: The timer interval can be set to any value between 640 us to 16.3ms
Set the interval to a value somewhat longer than the time required to execute the

high-speed scan area plus 640 s,
The time interval increases approximately 64 us for an increment in

« : Mode number {only the following modes may be set)

10: Leading edge interrupt

11: Trailing edge interrupt

12: Timer interrupt (timer interval is specified by the contents of memory area no. 785)

Contents of memory

(10 to 256 in memory area no. 795). area no. 795 Interval
10 Approx. 640 us
256 Approx: 16.3ms

memory area no. 795.

6. Pulse catch input

ftem

Description

Number of input points

1 point (common with X1}

Response delay time

0.5ms

Augxiliary relay

Catch relay (X24): Turns ON if a pulse of 0.5ms or longer is detected during a scan.

Operation

Cannot be detected.

H ‘
Sigral at Terminal X1 ‘ I_Ll 1
N HEEAN
Catch relay (X24)
Ordinary input relay (X1} f
—Scan-—

Refresh  Refresh Refresh Refresh Refresh Refresh

Notes: Use Catch relay (X24) to process a signal at Terminal X1 in a program. (X24 is a software auxifiary relay.)
X1 (input relay) is for ordinary input operation.
The catch refay turns ON for even one input pulse during a scan.

The input of multiple pulses cannot be detected.
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1-4-3. Dimensions

1. M2RL Screw terminal Micro Control Unit

<Set with case>

193mm, 7 6in.
, 7.2in. 1

e
i
{-asmm, ]

|

T T e Y A L YY) C}Fﬂf

h
N XOOC000NK OOOOVCOCOCO!

94

f-——T0mm, 2 8in, =

(18mm, 0.7in.)

—
Tnput termals | Power supply

{6.2mm, 0.24in ) Output terminals
tarminals

2. M2RL SIL terminal Micro Control Unit

<Board set>

161.4mm, 6.4in.
, 6.1in.

VO Expansion
board

pr H
Control beard

)t

N o)
B O R pace,
N0

Fooo0008 D

80000008 4

TTITIIEEIEY. |, [FTUESTOIEIEel
i il | i 1 E‘ﬂ

[—70mm, 2.6 -—T-O 2in)
k2

o Q0mm, 3.5iny
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<Mounting hole dimensions>

1831 L 7.2in,

7

I

‘%

o

£

£

Ej 4.5 dia or M4

Type H

One control board 44.2mm, 1.7in,
One control board .
One /O Expansion board 63.6mm, 2.5in.

<Mounting hole dimensions>

. 6.1in.
<
&
o
E
&
'l* 4-5 dia or M4
Type H
One control board 34.2mm, 1.4in.
One control board .
One I/O Expansion board 55.8mm, 2.2in.




1-4-4. Wiring Diagrams

1. M2RL Control Board 2. M2RL. /O Expansion Board

~ j +
Pl o

J};‘:: : : } 24V DC or 12V DG } Controllers D, _L?;‘ P20 pvpoenavRe D
power supply - C input (contact)
= o GND (0V) x [pre o= anp v
N Fir oI 24V BC or 12V DC x10[p4 ©
feppivie 050 Xnjps o
D;{ I% X0irg o 5o 0C input (contact) X12{76 ©
xijpr o x3lpr o
x2ppe o Xi§|P8 o
x3pe o Lxislpa o
x4|Piio 4 [Pue 4}
X5[p11o -COMZiP1IO
X§|Pi2o XIE{P12o DC input
- X7|P130

xi7jPiie |t
pito xigPito |°
P50 X18[P150

intemat circuitry

50 [pi 0 B8 [Pl o |
Exé—v\ P2o 53— v3 by o
oo [pzo 1 oMpio f— |
52—z |o10 Power supply E B 10 [P 0 Paower supply
E‘t'c»-—w 50 an._m o5 0
coMfpso B} COM o6 o
F——v¢ [Plo Power supply o S Pawer supply
5 ¥ [Peo Relay output © Y13 1PE o Relay output
Power supply L]
(L Pover supply
Power supply N

Power supply

Note: L signifies load Note: L signifies load

1) When inputting a limit switch with LED lamp, use one with a 15k(2 internal resistance. (S, QL. VL, upright type)
2) The PL power supply unit is recommended for the controller power supply and internal circuitry of the sensor.

1-4-5. Input Examples

1. Supplying input power separately from the 2. Using the control power supply for the input
control power power supply

[Fie }— o b
b2 0 }24VDCor12VDC ‘Q:pzo - }24VDCor12vDC
P30 GND (V)
N P40 | input power supply ._1_33_l+_
CoM[PS o
4 x0[Pé o
D Xt[P7 o

x2lpé o

Xape o Photolectric sensor, efc

x4[p1oo < . Phatoelaatric sensor, elc.
x5[pHo

x6|piz0 internal cireuitry
X7iP10 | Internal eircuitry x1{p1o } Sensor power supply
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1-5. Cautions

1. Operating Environment

1) Operate the unit at an ambient
temperature within 0 to 50°C (32'F to
122°F). (Ventilation to should be taken
into consideration for panel-mounted
equipment. Vertical mounting is recom-
mended for mounting to a control panel.
For horizontal mounting or installation
directly over a heat source, ventilate with
a cooling fan.}

2) Use a power supply voltage within 90
to 110% (M2R: 95% to 110%) of the
rated voltage. Furthermore, use /O volt-
age within 20.4 to 26.4 VDC.

3) Install away from high-voltage lines,
high voltage equipment, motor lines,
motorized equipment and equipment con-
taining a transmitter (e.g. amateur radio
equipment), or equipment which
generates large switching surges. Also
keep them as far as possible from the
control panel.

4) Molded plastic is used in the unit. Do
not operate the unit in an environment
where the unit may come into contact
with organic solvents {such as benzine,
thinner or alcohot) or strong base sub-
stances (such as ammonia or caustic
soda).

5)Avoid use in locations where flam-
mable gases or corrosive gases are
generated, locations with large amounts
of dust, focations where the unit may
come into contact with water droplets, or
locations with severe vibrations and
shock.

8) The Micro Controlier should be in-
stalled 10mm (0.4in.) or more away from
the control panel.

7) The wiring for input/output fines and
power line should be separated as much
as possible. Avoid allowing wiring to pass
over the upper surface of the Micro Con-
troller.

Wiring duct

scm (1.97in.)
or more

Micro Controlier

Sem {1.97in.)
of more

Wiring duct

Board

ol panel

N
N

=

10mm (0.4:}.) or more

30

1-3. Cautions

8) Because the printed-circuit board for
this Micro Controller is exposed, care
must be taken regarding wiring scraps,
etc, adhering to conductive parts.

9) Connector removal/installation should
be done only after first switching OFF the
power.

10) A printed-circuit board should be
handled only after the handler has been
discharged by grounding.

2. Wiring and Circuit

Configuration

1) Wiring should be performed according
to the connector tables and wiring ex-
amples.

2) For screw terminal blocks, use wire
size for M2R: “AWG28-AWG16”, for
M2RL: "AWG21-AWG14”. The wire should
be stripped 7 mm and the connection
wire range should be 0.08mm’ to 2.5mm’
for M2R, 0.4mm’ to 2.0mm? for M2RL.
Use a tightening torque of 0.4 Nm for
M2R, 0.35 Nm to 0.4Nm for M2RL.

3) For flat cable sockets, use wire size
AWG24-AWG18 and compression tool
for proper connection. Prepared 1/O
cables are also available. 5-conductor
with one connector: 1m, 2m, 3m, 4m.
(AFB8551, AFB8552, AFB8553, AFB8554)
6-conductor with one connector: 1m, 2m,
3m, 4m.

{AFB8561, AFB8562, AFB8563, AFB8564)
4) Twisted pairs are recommended for
motor and power line wiring to improve
noise immunity.

5) The addition of a diode or surge
absorber across the load is
recommended if the load output device is
inductive.

6) For grounding, the earth-plate resis-
tance of 100Q or less is recommended to
improve noise resistance.

7) Avoid routing wires on the case sur-
face. (If unavoidable, keep the wires at
least 3cm away from the case surface.)
8) Cables should be disconnected or con-
nected with the power off.

9} If the transistor output is used with a
small foad, the load may not completely
turn off due to the leakage current. In this
case, connect a resistor in parailel with
the load.

10) Depending on the type of input
device, the input may not turn off be-
cause of leakage currents even if the
input signal is turned off.

11) The controller power supply and /O
power supply should be separated. Fur-
thermore, all wiring to the power supply
terminals should be from the same AC
power supply and the power supply for
the units should be switched simul-
taneously.

12) If a contact input (relay, switch, etc.)
is connected to the counter contact {e.g.
high speed counter input}, chattering may
cause erroneous counts.

13) Use shielded input wires and keep
them short when connecting a sensor
(e.g. rotary encoder) to prevent noise-in-
duced errors.

14) If the rise time of the power supply
voltage (battery supply, etc.) is short, the
unit may not initialize.

Add a limiting resistor so that the rise
time of the input voltage is 1.5ms (0 to
5V).

VIN

3. Handling

1) The cover of the control unit has been
provided with ventilation slits. Be sure
pieces of wire or metal do not fall into the
unit during installation (suchasto a
panel).

2)lf the controt unit is to be operated with
its cover removed, do not touch the
electronic components as they are ex-
posed. Furthermore, be sure that static
electricity has been discharged before
handling (e.g. use a grounded work
table).

3) If the unit is to be used for the first
time, set the mode select switch to
PROG, turn on the power, and clear the
program or initialize the password before
writing a program.

Clearing the Program

Programmer key sequence [s<F][o |[* JE]
Initializing the Password

Turn on DIP switch inputs (X16 to X18)
and SW1 to 4 (X16 to X19), turn off SW3
(X18), turn off SW1 (X16), turn on SW3
(X18) and turn off SW4 (X19).

Note that initializing the password will
clear not only the password, but also the
user program and data memory.



4) Use the M-type programmer cable
(AFB8511) to connect the Programmer to
the unit. If the Programmer is to be used
continuously, operate it at an ambient
temperature within 0 to 40°C (32°F to
104°F). It should be disconnected during
RUN.

To connect the programmer cable to the
set with case while the cover is in place,
cut the four ribs holding the programmer
connector opening with a pair of diagonal
cutters.

Cut the four ribs with diagonal cutters

5) Keep away from transmitters (e.g.
amateur radio equipment) when a cas-
sette tape recorder is to be used with the
Programmer. Using it near a transmitter
will decrease its performance and may
make proper operation impossible.

6) A monaural cassette tape recorder is
recommended.

Use a connection cord that does not in-
clude a diode and resistor.

7) If errors occur when writing or reading
a program with a commercially available
cassette tape recorder adjust the volume
control.

8) The outputs all turn off when the mode
select switch is set from RUN to PROG.
or when an alarm is issued in the RUN
mode.

When the mode is switched back to
RUN, execution is reset and operation
starts from the beginning.

9) For the set with case, set the mode
select switches and DIP switches and
connect the programmer cable with the
cover detached.

Detaching the cover

Grasp the edges of the cover and lift it
off. I it is difficult to detach, lift the cover
tabs and detach.

Attaching the cover

Align the cover with the printed-circuit
board and temporarily attach the cover.
First secure the tabs at the left end, then
press the top right end of the cover to
snap it in place. Be careful not to break
the tabs.

10) The power junction cable supplied
with the unit is & 5-junction cable for the
{ull set of 1/O Expansion boards.

Cut the leads with a pair of diagonal cut-
ters leaving the length you plan to use.

11) When adding or replacing an /O ex- Controt board
pansion board, set the /O number set
switches on it before installing the board. 0 Expansion
Be careful not to bend the pins on the /O poaidne
expansion connector, and be sure to | — | liSﬁ:ii”;‘”
securely fasten the spacers. 1O Expansion
The frame ground trace on each board board o4
and the spacer mounting plate must be O Expansion
electrically connected through a low im- [ 1 [ ewdnos
pedance to ensure noise immunity.
#Q number set switch 1/Q number

Control board 1O number setting

no.1 unnecessary X 0¥ 0--

10 Expansion o

board no.2 OFF! l’?'“;“;”,f”; X 82, Y 32

10 Expansion on

board no.3 OFF Q@@S@ X B4, Y 64

1/0 Expansion on

board no.4 OFF D@@E’]@ X 96, Y 96

110 Expansion on

CTOEEEE  [xizs-vize -

When using a number of /O boards in combination, set their 11O

numbers so that no two are identical.

4. Handling the Memory
(ROM)
1) Mount the memory (EP-ROM, EEP-
ROM) with the power off.
Correctly position the IC (with respect to
the notch), align the pins of the IC chip
with the 1C socket holes and insert.
2) Atter the memory (ROM) has been in-
serted, its contents are transferred to the
internal RAM whenever the power is
turned on in the RUN mode or the mode
is switched from PROG. to RUN. There-
fore, to transfer a program from the inter-
nal RAM to an EEP-ROM for a test run,
check that the mode is set to PROG.
Then insert the (EEP-ROM) into the IC
socket and turn on the power.
3) Affix an opaque sheet to the erase win-
dow on the EP-ROM chip before use. If
the opaque sheet is not present, a flash
of light may cause an error.

Align the pins

with the IC
socket holes.

Affix an
opague sheet,

"~ IC socket

Position correctly.

4) Writing a program to memory

@ To write the contents of the internal
RAM to the EEP-ROM, insert the EEP-
ROM to the user memory IC socket with
the power off and the mode set to PROG,
and enter the programmer key sequence
[ F]{= 1= o). The program will be com-

pletely written after about one minute.

@ Writing a sequence program to
memory (EP-ROM)

First write the contents of the internal
RAM to the EEP-ROM and then using
commercially available ROM writer
(27C64 mode), write the contents of the
EEP-ROM to the EP-ROM.

5) When installing an EEP-ROM and turn-
ing on power to copy the internal RAM
program onto it, may be displayed on the
programmer.

|f this appears even though a password
has not been defined, the installed EEP-
ROM contains undefined data taken to
be a password.

In this case, initialize the password using
the DIP switches while the EEP-ROM is
installed (Refer to page 30, 3. Handling).
This clears only the program in the EEP-
ROM leaving that in the internal RAM
intact.

6) In case of pulling out MEMORY (ROM)
from IC socket, using of I[C EXTRACTOR
is recomended. Please note, the printed-
circuit on the board might be damaged by
using a screwdriver.

(Ex.)

IC

EXTRACTOR
MODEL GX-6
Sun hayato
MADE IN JAPAN

1-5. Cautions

31




5. Handling the Battery

1) The ALARM LED flashes when it is
time to replace the battery. Replace the
battery within a week.

2) The battery is inserted in the battery
holder located on the rear surface
(soldered side) of the control board. With
the power off, remove the control board
and pull out the battery sideways using in-
sulated tweezers. Before inserting the
battery, check that nothing is attached to
the + and ~ surfaces.

With the + side facing up, insert the bat-
tery by sliding it in sideways. The battery
should be inserted within 5 minutes and
the height of the + terminal of the battery
holder A type should be 13mm (0.5 in.} or
less.

(A type)

3) Inspection is simplified if a buzzer is
made to sound in the program using the
battery error detect retay (CR255).

[0

7. Note on the Controller
Power Supply and /O Power
Supply

1) A transformer power supply (AC) can
be used for the controller power supply.
In this case, the 24V DC QUT can also
be used for the /O power supply.

How ever, it is necessary to check the ac-
tual operating conditions so that the DB
control current does not exceed 1A, and
the specifications such as voltage fluctua-
tion, power supply ripple, power supply
rise and fall characteristics, and tempera-
ture characteristics are satisfied.
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6. Mounting @

1) Cut the mounting holes as shown in *
the dimensions diagram. 0.8
2) To mount to DIN-rails, use th DIN-rail I ~
mounting lever attached to the mounting internat 08 \
plate. Align with the mounting rail groove ;‘:I”ri‘x(
and push to mount. o4
To detach from the rail, pult the lever with 02
a slotted screwdriver.
D0 10 20 3 40 50(C)

Screwdriver

Ambient operating temparature Ta
OIN-rail
mounting

lever,

ir Cn

With Programmer.

Control board Approx. 280mA 200 uF
/O Expansion | Approx.
board 50mA/board 47 uF

tn must follow the Iz-Ta characteristics
shown above and C; must be a total of
470 uF orless.

Puitout.

Avoid rail mounting in locations with
severe vibrations and shock, and mount
directly to the panel with screws.

3) To mount a /O Expansion board or
special board for addition or replacement,
secure the AFB8803 case set spacer
(18mm long protrustion type) to the
mounting plate.

In this case, be sure that the frame
grounding trace on each board, spacer
and mounting plate are electrically con-
nected with fow impedance.

4) When expanding by adding a special
board, be sure that the total current Is for
the 5V supply and capacitance Cp are
within the range given below.

<Example: M2R 24V DC type>

—_— 0B(1Amax)

24v 00
N
Gontrofier Sepe
power < 004G R L
supply
—
7
7
+
w | <
power 24V DC
supply Ut
<
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2-1. Programming Sequence and Operation Mode setting

@ PROGRAMMING SEQUENCE

Input

Jotat
checking

E

Erase unnecessary
EEIE b-q
ER

Select
PROG. mode

|

Turn on the
controlier

1

program from the
internal RAM

Set the start
address

Example:

=R

Write program

error

Correct syntax

yntax error
found?

Proper

Write the END
instruction.

End of
programming

| __| Set the mode
switch to PROG.

@ SETTING OPERATION MODE
Before starting programming or operation, select the mode
with the PROG./RUN mode switch on the control board:

Mode switch setting | Mode Description
e This mode enables
programming.
PROG. }» Select this mode before
PROG. RUN switching on the controller

power.

« This mode runs operations
which use HO.

» Once this mode is selected,
the RUN indicator LED comes
on.

34
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o Note on Mode Setting

The contents of the internal hold relays (CR192 to CR251),
counters (CO to C47), and data memory areas (D0 to D299)
are retained even after the PROG. mode has been selected.
All other relays and counters will be reset.



2-2, User’s Memory Configuration

B M2R, M1T, M2T

EP-ROM EEP-ROM

(AFBBB01) (AFBB602)

27C84 or 2864 or
equivalent equivalent
PL Progrogrammer Mark Il
(APL2114) or commercially
available pérsonal computer, Program memory
PC-AT series, with NPST ¢ (external ROM)
programming support tool.
_
Programmer Program memory
interface (internal RAM) N
I T |
b=
High g. Backup battery
High speed
colenter"J input  |a=ed speed B> CPU <G g = @
. 1 input ]
signals interface = (aFBes0n)
[ 3
. Input System .
Input signals  @=y interface = (:D memory Relay memory g
)
Output load Output
switching T interface [® »| Datamemory &
Control Board (CPU)
Note:

The contents of the EP-ROM (AFB8601) are transferred to the internal BAM when the memory (ROM) is
mounted and the power is switched on in the RUN mode or when the mode is switched from PROG. to
RUN. Therefore, when transferring the contents of the internal RAM to EEP-ROM (AFB8602) during a test
run, first check to make sure that the PROG. mode is selected, then insert EEP-ROM (AFB8602) into its
socket, and finally switch on the power.
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2-2-1. Relay Memory Contents

1) Relay number

Relay M1T, M2T M2R
Name Symbol No. No. of points No. No. of points
X Oto 19 20 Totat Oto 19 20 Total
Input relays 8210 85 24
{X16 to X19 are for DIP switch inputs; on the M2R 64to0 87 24 116 20
they also serve as general inputs) %6 10 119 24
128 to 151 24
input relays (assigned to high levet instructions) X 160 to 180 21 21 160 to 180 21 21
Input relays (assigned to high speed counter instructions) X 181 to 185 5 5 181 to 185 5 5
Flag relays X 196 to 189 4 4 196 to 199 4 4
X 2010 N 12 Total 20 to 159 140 Total
56to 63 8 186 to 185 10
8810 95 8 200 to 255 56
Input relays (unused) 120 to 127 8 110 206
152 to 159 8
186 to 195 10
200 to 255 56
Y Gto 15 16 Total Cto 15 18 Totai
32to 47 16
Qutput relays . 8410 79 16 80 16
96 to 111 16
128 to 143 16
Output relays (assigned to high speed counter instructions) Y 198 to 199 2 2 198 to 199 2 2
Y 1610 31 16 Total 16 10 197 182 Total
4810 63 16 200 to 255 56
Output relays (unused) foto 95 ¢
112 to 127 16 174 238
144 10 197 54
200 10 255 56
Internal relays (non-hold type) CR 0to 191 192 192 0 to 19% 192 192
Internal relays (hold type) CR 192 to 251 60 60 192 to 251 60 &0
Special internal relays CR 252 to 255 4 4 252 to 255 4 4
Timers (contacts) T Oto 63 64 64 Oto 63 64 64
Counters (contacts: DOWN counters) Cc Oto 31 32 Total Oto 31 32 Total
Counters {contacts: UP/DOWN counters) C 32t0 47 16 48 3210 47 16 48
High speed counters (contacts) C 50to 81 32 32 50t 81 32 32
High speed counters (for efapsed value reading) C 481to 49 2 2 48to 49 2 2
Shift registers (contacts) SR (g&ﬁ; T 256 266 (Oo‘c‘:j; T 256 256
Master control refays MCR Oto 3% 32 32 0t 31 32 32
Jump JMP Oto 31 32 32 Oto 31 32 32

Notes: 1. Input relays X16 to X19 are assigned to the DIP switch inputs for password setting. On the M2R, they also serve as general inputs.
2. The input and output refays assigned to the high level instructions and high speed counter instructions are not used for general inputs or
outputs.
3. Unused input relays ¢an be used as dummy contacts; unused output relays can be used as non-hold type, internal relays.
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2) Timer and Counter Numbers

Timer/Counter No. No. of Set value Elapsed Operation
Name Symbol " points range value mode
. . . 0t09.998 0109.998
ON-delay timer (0.01 s units) TCR (combined) (010.999) (010999)
. . 01099.9s 01099.98
ON-delay timer (0.1 S units) TX 01063 64 (010999) (010999) Decrement
. . 009998 010 999s
ON-delay timer (1 S units) TY (010999) (010999)
Preset counter (DOWN hold type) C 0to 31 32 0 to 999 0 to 999 Decrement
Increment/
Preset counter (UP/DOWN hold type} C 32 to 47 16 0 to 989 0 to 999 decrement

Note: The contents of the high speed counters depend on the operation mode. For more details, see the section on high speed counter set

instruction in the description of instruction words.

3) Shift Register Numbers

Shll(tstglg';star Shift register bits (contacts)

{used losrimgﬂ;svglsamng) Symbol & No.

SRO SRO SR1 SR2 SR3 SR4 SRS SRé SR7
SR10 SR10 SR11 SR12 SR13 SR14 SR15 SR16 SR17
SR20 SR20 SR21 SR22 SR23 SR24 SR25 SR26 SR27
SR30 SR30 SR31 SR32 SR33 SR34 SR35 SR36 SR37
SR40 SR40 SR41 SR42 SR43 SR44 SR45 SR46 SR47
SRS50 SR50 S8R51 SR52 SR53 SR54 SRS55 SR56 SR57
SR60 SR60 SR61 SRé2 SR63 SRe4 SR65 SR66 SRE7
SR70 SR70 SR71 SR72 SR73 SR74 SR75 SR76 SR77
SR100 SR100 SR101 SR102 SR103 SR104 SR105 SR106 SR107
SR110 SR110 SR111 SR112 SR113 SR114 SR115 SR116 SR117
SR120 SR120 SRi121 SR122 SR123 SR124 SR125 SR126 SR127
SR1360 SR130 SR131 SR132 SR133 SR134 SR135 SR136 SR137
SR140 SR140 SR141 SR142 SR143 SR144 SR145 SR146 SR147
SR15¢0 SR150 SR151 SR152 SR153 SR154 SR155 SR156 SR157
SR160 SR160 SR161 SR162 SR163 SR164 SR165 SR166 SR167
SR17¢0 SR170 SR171 SR172 SR173 SR174 SR175 SR176 SR177
SR20¢0C SR200 8R201 SR202 SR203 SR204 SR205 SR206 SR207
SR210 SR210 SRa11 SR212 SR213 SR214 SR215 SR216 SR217
SR220 SR220 SR221 SR222 SR223 SR224 S$R225 SR226 SR227
SR230 SR230 SR231 SR232 SR233 SR234 SR235 SR236 SR237
SR240 SR240 SR241 SR242 SR243 SR244 SR245 SR246 SR247
SR250 SR250 SR251 SR252 SR253 SR254 SR255 SR256 SR257
SR260 SR260 SR261 SR262 SR263 SR264 SR265 5R266 SR267
SR270 SR270 SR271 SR272 SR273 SR274 SR275 SR276 SR277
SR300 SR300 SR301 SR302 SR303 SR304 SR305 SR306 SR307
SR310 SR310 SR311 SR312 SR313 SR314 SR315 SR316 SR317
SR320 SR320 SR321 SR322 SR323 SR324 SR325 SR326 SR327
SR330 SR330 SR331% SR332 SR333 SR334 SR335 SR336 SR337
SR340 SR340 SR341 SR342 SR343 SR344 SR345 SR346 SR347
SR350 SR350 SR351 S§R352 SR353 SR354 SR355 SR356 SR357
SR360 SR360 SR361 SR362 SR363 SR364 SR365 SR366 SR367
SR370 SR370 SR371 SR372 SR373 SR374 SR375 SR376 SR377
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2-2-2. Data Memory Contents

The data memory is 12-bit area which is used to store

numerical data. High level instructions in a program can
access data memory by specifying the desired memory

area number. While data bits cannot be directly turned on or

off, they can be transferred to a memory area and then

Data Memory Area Numbers

N ) . . L Data memory
manipulated bit-by-bit controlling the corresponding internal (12 bits) Memory area No, No. of data items
relays. Symbol & No.
The special area in data memory is used to change the high Special area 621 to 699 79
speed counter’s preset value while the program is running. DO to D299 700 to 999 300
If the high speed counter is not used, the special area can
be used as an ordinary area in data memory. Note,
however, that the special area is a non-hold memory and its
contents are cleared when the power is turned off or when
the mode is switched to PROG.
2-2-3. Program Memory Contents
1) Program Memory List
" Memory capacity
Name Storage medium Address (number of steps) Remarks
Program memory (internal RAM) C-MOS RAM IC 010 2499 2500 steps Backed up battery.
User memory . " )
(AFB8601; EP-ROM IC Oto 2498 2500 steps | wviien o wiih the commercaly
Program memory | EP-ROM) .
(external ROM) Master memory . .
(AFB8602; EEP-ROMIC 0 to 2499 2500 steps Can :g;";{‘r‘;{;ﬁr erased with the
EEP-ROM)
Cassette tape Magnetic - (23&0951(;9;) SOrmore | jsed to save program in internal RAM.
" " _ 2500 steps or more | Save using PC-AT Series personal
Floppy disk (Note 1) Magnetic (Note 1) computer (with NPST).

Note: 1. The storage capacities of cassette tapes and floppy disks vary depending on the medium used.

2) Comparison of Program Storage Media
The programs of Micro Controllers may be saved on

EP-ROMSs (AFB8601), EEP-ROMs (AFB8602), cassette

tapes, or floppy disks. The table compares the

characteristics of these media to guide you in the choice of

the most suitable program storage medium:

38  2-2. User's Memory Configuration

Name Characteristics

High data storage reliability

EP-ROM  fLow cost

(AFBB601) | Preparation requires some effort and a ROM
writer
Directly written to by the micracontroller.

EEP-ROM | Quick read/write access times

{AFB8602) | High data storage reliability

Higher cost than the EP-ROM.

Cassette tape

A program can be easily stored as long as a
cassette deck or tape recorder is available.
While a number of programs can be saved onto
tape, retrieval takes time.

Data storage refiability is not high (vulnerable to
magnetism).

Saving/loading operation takes ruch time.

Floppy disk

Many programs can be saved on a disk and
retrieval is easy.

Quick read/write access times

Data reliability is not high {vuinerable to
magnetism).

Requires a commercially available personat
computer, IBM PC-AT series, with NPST.




2-3. Relay Number Allocations

2-3-1. Relay Number List

M1T, M2T 2|
Name Description Key M2R
No. No. of points No. No. of points
Oto 19 20 Total Oto 19 20 Total
mputglrslayiot?'e 10:(19 Indicates externai inputs and g2to 55| 24
are DIP switch inputs; on | Indicates externai inputs an
the M2R they also serve specifies input terminal numbers, 6410 87 24 186 20
as general inputs) 96 to 119 24
128 to 151 24
Gto 15 16 Total Ote 15 16 Total
Indicates external outputs and 3210 47 16
Output relays specifies output terminal 8410 79 16 80 16
numbers. %0111 16
128 fo 143 16
Internal relays Used only for internal operations
(ron-hold } without external output. 010193 192 192 010 191 192 192
These internal relays retain their
Internal relays (hold) contact state even after power 192 to 251 60 60  [192 to 251 60 60
failure.
) ON-delay type timers that can be
Timers (DOWN) soin unis of 0,04, 0.1, and 1 se Oto 63 64 64 Oto 63 64 64
Counters
(DOWN hold) These preset counters retain their Oto 31 32 Total Oto 81 32 Total
Counters (UP/DOWN values even after the Controller is
oy turned off. 3210 47| 16 48 |32t 47| 16 48
. Preset counters with 8kHz
High speed counters
(UP non-hold) response. They are reset whena 50 to 81 32 32 50 to 81 32 32
power failure occurs.
Shift registers which are 8 bits
Shift registers wide. They retain their contents (gé‘t’:'; 71 256 256 8;‘1’5)7 7| 286 256
even after a power failure.
When the 1 key is set to ON, the
pr%gm placed between the E;j]
an instructions is executed.
Master control relays When it is set to OFF, the output of Cto 31 32 32 Oto 31 32 32
the program placed between the
two instructions is turned off.
When the [»] key is set to ON, the
program placed between the [w]
and instructions is executed.
When it is set to OFF, the output of
Jump the program placed between the Oto 31 32 32 Oto 31 32 32
two instructions retains the state
before the [] key was set to
OFF.

Notes: 1. Shift register numbers are given in octal.
2. Relays X160 to X185 are assigned to the high level instructions. Their contacts are all normally off.

3. Relays X196 to X199 are assigned to the operation result flags. They change their states depending on the operation resuits.

4. Relay Y198 is used for modifying the high speed counter's set value; Y199 is used for resetting the high speed counter. (The high speed
counter reset condition is the logical OR of internal reset relay Y199 and external reset input X0.)

2-3-2. I/O Number Allocations for I/O Expansion Boards (M1T, M2T)

Controt board

ro.1

board no.2

— 10 Expansion

1O Expansion
board no.3

10 Expansion
board no.4

i

11O Expansion
board 0.5

L

1/0 number set switch HO number
Control board /0 number setting X 0¥ 0-
no.1 unnecessary .
1/0 Expansion on &
board no.2 oFF [‘;] @@u El X 32..,Y 32
/O Expansion ON-
board no.3 oFF [T][:][? Bg X 64, Y 64
1/0 Expansion oN ]
board no.4 oFF 'T] E! @ @ @ X 96, Y 96
|/O Expansion on
board no.5 ofF X128, Y128

When using a number of I/O boards in combination, set their VO numbers so that no two

are identical.

2-3. Relay Number Allocations
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2-4. Memory Area List

o Memory Area Number Allocations (The symbols with

1. External inputs

are exclusive for those of NPST.)

Content Memory area no. Content Memory area no. Contont Hemory area no.
X 0toX 11 1] Q0D 57 CR108to119 609
X 8tox 19 1 00E 58 CR120to131 610
PEETT p 00F 59 CR132t0143 611
000 60 CR144t0155 612
X 640X 75 3
ot10 61 CR15610167 6§13
X 8Bx107 4 020 62 CR168M0179 514
X128l0X138 5 030 63 CR18010191 615
2. Readout fixed data 040 64 CR19210203 616
Content Momory area no. 050 65 § CR20410215 617
200 20 060 66 g_ CR216W227 618
ToF 21 070 67 ] CR22810239 618
0Fo 22 080 68 CR24010251 620
090 69
2;; zj 0A0 70 4. External outputs
FOF 75 0BO 71 Caontont Kemory area no.
TFo 75 0co 72 Y oby 11 500
FFF 27 Do ’3 Y sy 15 501
1 28 0Eo 74 Y 3210y 43 502
10 28 oF9 A Y 64ty 7§ 503
100 30 222 A Y 86t0Y107 504
000 31 100 7
Yy " 200 78 Y12810Y139 508
300 79
ggj zj 200 80 5. Data memories
008 35 500 81 Conten\t‘NPST} Memory area no.
510 EYS 600 82 ' i 6?1
020 37 ;22 zj 6;9
040 38
080 35 900 85 gl 700
755 o A0 86 ;g ass
200 T B0O 87
400 42 coe 88 6. Counters
800 43 poo ge Elapsod value } Set value
600 44 EOO 90 Content
001 5 FOO 91
002 46 2 C_°
3. internal relays ] :
003 47 L e
004 48 Contont Meomory area no.
L - | e
to
gz: ::) CR 241 35 502 Contont Elapsed valua] Set value
008 52 CR 3610 47 603
009 53 CR 4810 59 604 T0
0A Y CR 6010 71 605 ;
508 s CR 7210 83 606 T63
00C 56 CR 840 95 607 Noto: “Holding” is the function to maintain the condition
TR cR senior | 608 Sy e f st lrition shen




2-5. M2RL and M2R2 Program Compatibility Comparison

Item M2RL microcontrol unit M2R2 microcontrol unit
Program capacity 600 steps 2,500 steps
Data memory 96 points 300 points
Special data memory None 79 points
Program protect function None Password method
High speed counter None Yes
Interrupt input 1 point None
Pulse catch 1 point None
DIP switch input None 4 points
Flag relay number X20 to X23 X196 to X199

@ Any program of 600 steps or less can be transferred by

ROM, Cassette tape or NPST.

A password-protected ROM cannot be used.

The high-speed counter instructions below resuit in errors.

STRT Xi82: Maximum counting value set instruction

STRT Xi83: ON setting instruction

STRT X184: OFF setting instruction

OUT  Y198: Setvalue change relay

OUT  Y199: Internal reset relay

@ Inthe M2R2, unused Y from YO to Y255 can be used as

internat relays. In the M2RL, however, Y32 to Y255 are

unavailable.

Any attempt to use them resuilts in an error. The flag

relays are X20 (Carry flag), X21 (Zero flag), X22 (> flag)

and X23 (Error flag).

@ The mode set instruction (STRT X181) can be used but
modes 0 to 4 cannot be set. Only modes 10 to 12 are
available for the M2RL.

® ©

e The high-speed scan area setting instruction (STRT
X185 + JP31 to JPE31) is valid only when operating
mode 10 to 12 has been set.

@ The following special relays have been added to the
M2RL.

Pulse Catch Relay (X24): The pulse input at terminal X1 is

held in the ON state for one

scan.

It an interrupt is generated, the

refay turns ON only while itis

being processed.

Using the relay in the

high-speed scan area permits

the interrupt state and normal
state to be distinguished.

Interrupt Relay (X25):
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2-6. M2RL Special relay

2-6-1. Pulse catch relay (X24)

Using the pulse catch input

Accurately captures 0.5ms pulse.

X1

Signal at terminal l_l ‘ ‘ l

input relay
(x1)

Puise catch relay

(X24) : : :
Refresh Refresh Refresh

Refresh Refresh

Refresh

o Signals arising during the refresh period as shown in the
timing chart above are not captured by the ordinary input
relay but are by the pulse catch relay.

o The catch relay turns ON if there are one or more pulses
during a scan. It does not detect the number of pulses
during the scan.

Program Example

42

X24

'—'—”——_ co

2-6. M2RL Special relay

This program counts the number of pulses at terminal X1.

The input signal must be longer than 0.5ms wide and the

CR252 OFF state at least one scan interval.
!




2-6-2. Interrupt input relay (X25)

Use of the interrupt input

There are three types of interrupts which can be set using Mode set instruction (STRT X181).
Operating mode 10: Operation is interrupted to execute the high-speed scan area at
the leading edge of the X0 input

Operating mode 11: Operation is interrupted to execute the high-speed scan area at
the trailing edge of the X0 input.

Operating mode 12: The high-speed scan area is executed at a timer interrupt.

Program Example 1

X181 Set operating mode 10 (leading edge in-

____| terrupt) using the mode set instruction

X185 Interrupt input relay (X25) is a speciat
relay which turns ON while the high-
'—'i JP31 speed scan area is being executed after
X25 To Yo an interrupt

——H#—O—
Y0 .
High-speed scan area
—— ‘

Timing chart

The delay time can be calculated
using the formula below.

X0

YO0

T0 ((

Calculation of the delay time

Response delay time = Input delay (within 0.5ms) + Processing delay (within 0.2ms) + High-speed scan area
execution time (7.5 us per step for basic instructions) + Output refresh time (Y0 to Y3 only) (Approx. 50 us)
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Program Example 2

Set operating mode 12 (timer interrupt)
using the mode set instruction

Set the timer interval to 5ms (by putting 78
in memory area no. 795)

X181
R
CR252 X183
L ———H 7
i 795
i
!
X185 [
— P31
CR252 X161
High-speed scan area
JPE3]

e This program executes the high-speed scan area ap-
proximately every 8ms. The instant transfer instruction
captures an external input and transfers it to an internal
relay.

¢ The timer interval can be varied by changing the con-
tents of memory area no. 795,

44 2-6. M2RL Special relay

e The range is approximately from 640 us to 16.3ms
(corresponding to 10 to 256 in memory area no. 795)

Contents of memory area no, 795

Interval

10

256

Approx. 640 is

16.3ms

Note: Set the interval to a value somewhat longer than the
time required to execute the high-speed scan area plus

640 yis.

The timer interval increases approximately 84 us
for an increment of 1 in memory area no. 795.



2-7. M2RL Memory Area List

M2RL Memory Area

1. In general, the memory area numbers of the M2RL follow
those of the earlier Micro Controller M series.

2. The external inputs are through to memory area no.1 of
X8 to X19.

M2RL Memory Area Number Allocations
1. External inputs

w

. The data memory correspond to D0 to D95. The memory

area numbers correspond to 700 to 795. (No special

area)

S

of Y8 to Y15.

6. Internal refays

. The external outputs are through to memory area no.501

Content Memory area no. Content Memory area no.
X0to X1t 0 CR 0 to kil 600
X8 to X19 1 CR12 to 23 601
2. Data memories (Holding) CR24 o 35 602
CR36 w0 47 603
Content Memory area no. CR 48 to 59 604
Do 700 CRG0 1o 71 605
. X CR72 to 83 606
D95 795 CR84 to 95 607
3. External outputs CR 96 lo 107 608
CR108 to 119 609
Content Memory area no. CR120 to 131 810
Yoto v 500 CR132 to 143 611
Y8to Y15 501 CR144 lo 155 612
4. Counters (Holding) CRIS6 lo 167 13
CR168 to 179 814
Content Elapsed value Set value CR180 1o 191 615
NPST Memory area no. NPST Memory ore no. CRI192 to 203 616
co CEo 100 cso 300 o CR204 to_ 215 617
! . . X . ’5 CR216 to 227 618
ca7 CEA7 147 CS47 347 2 Cho2s 1o 239 519
5. Timers CR240 to 251 620
oo | Eapeeavae Hoe: Hotdng iethefuncton tomaitan hecondtion
NPST Remory ares no, NPST Hemery are no. retumns.
T0 TEO 200 TS0 400
63 TESS 263 7563 463
7. Readout fixed data
Content Memory area no, Content Memory area no. Content Memory area no.
000 20 000 44 080 68
QOF 21 001 45 090 69
OF0 22 002 46 0A0 70
OFF 23 003 47 08B0 71
[ 24 004 48 0Co 72
FOF 25 005 49 0Do 73
FFo 26 006 50 0E0 74
FFF 7 007 51 OF0 75
1 28 008 52 000 76
10 29 009 53 100 77
100 30 00A 54 200 78
000 31 00B 55 300 7%
001 32 00C 56 400 80
002 33 00D 57 500 81
004 34 00E 58 600 82
008 35 00F 59 700 83
010 36 000 60 800 84
020 37 010 61 900 85
040 38 020 82 AOQ 86
080 39 030 83 BOO 87
100 40 040 64 Ccoo 88
200 41 050 65 D00 89
400 42 060 66 E0O 20
800 43 070 67 F00 91

2-7. M2RI. Memory Avea List
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2-8. User Program and External ROM Types

2-8-1. Execution of User Program

1. Cyelic Operation
Program execution is repeated between address 0 and the
address of the END instruction or address 2499.

-i Preprocessing l Execution of user Post processing

program

Agdress 0 Address 2499 ot that
of END ingtruction

Output by an immediate
transter instruction.

User program execution is always preceded by preprocess-
ing and succeeded by post processing. The contents of pre-

and post-processings are as follows:

< Preprocessing >
® Hardware check
(@ Stores contact status and data in relay memory.

< Post Processing>
(D Outputs execution results to the output block.
Example: Outputs the contents of output relays to the
external outputs.
@ Programmer Service

NPST

The immediate transfer instruction (AND X161} enables out-

puts during execution of a user program. Since the output
can be enabled any number of times during a single scan,
the instruction is useful for high speed output processing
such as high speed counter outputs.

2. Scan Time

The scan time is the combined times required for preprocess-

ing, user program execution, and post processing:

l Preprocessing I User program execution

Post pfocessingJ

! |

| an tim 1

2-8-2. External ROM Types

1. EP-ROM; AFB8601

» Specifications

Item Specifications

CMOS-EPROM 27C64-25
Memory Access time: 250 ns or less

specification |0 voltage Vpp: 2132V

Used for ROM-based operation or program

Applications | o4, age (stores 2500 program steps.)
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» Method of Using the EP-ROM

1) ROM-based operation

Once an EP-ROM is installed in the Micro Controller, the
device enters the ROM operation mode. The contents of the
ROM are transferred to the internal RAM and the device
operates on RAM. Note, therefore, that the contents of the
internal RAM become the same as that of the EP-ROM.

2) Writing EP-ROM

To write a program into the EP-ROM, first write it into EEP-
ROM by means of a simplified ROM writer function of the
Micro Controller and then copy the program with a commer-
cially available ROM writer from the EEP-ROM to the EP-ROM.
Use the following device specifications for the ROM writer:

Device specification for ROM writer (Vpp=21V)

EEP-ROM X2864
Standard AFBEE02

EP-ROM 27C64 CMOS-EPROM
(Fast write mode available)

... AFB8B01

2. EEP-ROM; AFB8602

« Specifications

item Specifications

Memory EEP-ROM X2864
specification Access time: 250 ns or less

Program duptication and storage. This ROM can
be written with the Micro Controller's simplified
ROM writer function. It can hold up to 2500
program steps.

Applications

° How To Use EEP-ROM

1) Program dupfication and storage (using simplitied
ROM writer function) :

When the master ROM is installed in the Micro Controller, the
device enters the ROM operation mode, at which time you
can copy the contents of the internal RAM to the EEP-ROM
by using the Micro Controller’s simplified ROM writer func-
tion.

How To Use the Simplified ROM Writer Function
(For more details, see the Operating Procedure.)

@ Copy program from internal RAM to EEP-ROM:
Type [s] [] f=1 on the PL Programmer MarkII.
@ Copy program from EEP-ROM to internal RAM:

Type [5] (o] =] on the PL Programmer Mark L.

Caution:

Do not use the EEP-ROM to run the Micro Controller. The EEP-ROM
itseif has a low noise resistance and may cause a malfunction if it is
used to run the Micro Controtier.



2-9. Preparing an EP-ROM

The Micro Controller contains a simplitied ROM writer func-

tion for the EEP-ROM (AFB8602). The function allows easy
program duplication and storage. With a commercially
available ROM writer, the program stored in the EEP-ROM

{AFB8602) can be copied to inexpensive EP-ROM (AFB8601)
in guantity.

1. Write the program to the internal RAM.

PL Programmer
Mark I

Wicro Controlier M
(with Internal RAM)

2. Install an EEP-ROM.

EEP-ROM (AFB8602)

G

Micro Controller
M

3. Transfer program from internal RAM to EEP-
ROWM. With the Micro Controller placed in PROG.

mode, type 7] 5] [5] [+ on the PL Program-
mer's keyboard.

4. Remove the EEP-ROM.

EEP-ROM (AFBBE02)

Micro Controller
M

5. Transfer the contents of the EEP-ROM to your
ROM writer’s internal RAM. The following shows
an example with the “Pecker-10” ROM Writer:
@ Turn on the ROM writer, and press the key.
@ Select the device, “2764FUJI", by typing:
or[=].
Set the selected device type with [J08].
@ Install the EEP-ROM.
@® Press to clear the internal RAM.
® Press to transfer the program from the EEP-
ROM to the ROM writer's internal RAM. I

6. Replace the EEP-ROM with a EP-ROM chip

and transfer the program from internal RAM to
EP-ROM. The following shows an example with

the “Pecker-10” ROM Writer:

® Remove the EEP-ROM.

@ Install an EP-ROM chip in place of the EEP-ROM.

@ Press to make sure that the EP-ROM is cleared.

® Press [PRG] to transfer program from internal RAM to
EP-ROM.

" Commorcially avalable ROM writer

(More copies can bek
made by replacing
the EP-ROM chip
repeatediy.)
Commerciatly avallable

ROM writer

internat RAM Ingtali the programmed

EP-ROM chip into the
Micro Controller for
ROM-based operation.
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2-10. Memory Contents during ROM Operation

When the EP-ROM (AFB8601) is installed and the RUN

mode is set, the Micro Controlier writes the contents of the
EP-ROMIAFBEGOT)  EP-ROM (AFB8601) o the internal RAM, and actually runs
using the internal RAM.
Therefore, if you wish to transter the contents of the internal
RAM to the EEP-ROM (AFB8602) ( [#][3][s]fw] ), be
sure to set the PROG. mode and then turn on the power. If
the EEP-ROM (AFBB8602) is instalied and power is turned
on in the RUN mode, the contents of the EEP-ROM
(AFB8602), will automatically be transferred to the internal
RAM.

Internal RAM

Dunng ROM-based op
the devico actually run:
the program stored in !
internal RAM

2.11. Connection of MC-M CCA (Computer Communication Adapter)

m Installation of MC-M CCA
Communication with the Micro Controller M type is possible through the MC-M CCA (AFM8462).
Connect as shown below using the RS232C cable (for CCA and Personal Computer connection, see following pages)
and M-series programmer cable (AFB8511).

o Set the DIP switches of the MC-M CCA as shown below.

T T T T T T N
I {
| 12345678 12345678 ‘
i ON A \fapanoaon|eaqaoqod |
| OFF 1
| DSW1 DSW2 \
———RS232C connector
==
AT compatible personat computer
M-series Programmer Cable (AFB8511)
RS232C cable M
for RS232C
i) M0
(/U
(&)
f | o0acsas ec0n00s
{ ] 4300000000000000
MC-M CCA (Computer Communication Adapter) A et o)
(AFMB462)
Micro Controlier M type
Notes:

} o Tum OFF the power to both personal computer and Micro Controlier M type before connecting them. l
|e For MC-M CCA and personal computer connection, refer to following page. |
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| Connection of MC-M CCA

RS232C cable

M-series Programmer

This connection is used to (see rote) Cable (AFB8511)
control the Micro Controller
M type from the host computer. Personal MC-M Micro Controller
computer CCA M type
DIP switch setting
12345678 12345678
ON H OoN
B|HEO0EEEEE HEREERAB| §o
OFF OSW 1 DSW 2 Select the ON or OFF or the DIP switch in
accordance with your requirements.
Notes:
1. Please select the ON or OFF of DIP switches (DSW 1 and DSW 2} in accordance with your requirements.
2. Please arrange RS232C cable with D-subminiature connector (9-pin) enclosed in the inner carton of
MC-M CCA in accordance with their pin specifications.
m RS232C Interface Pin Specifications
Direoti
Pin No. Signal Mnemonic | irection
DTE DCE

1 Frame Ground FG —

2 Send Data SD —

3 Receive Data RD B —

4 Request to Send RS —

5 Clear to Send CcS o

6 Call Indication Ct —

7 Signal Ground SG ——

8 Carrier Detection cD e

9 Equipment Ready ER —

* The DTE in this table signifies MC-M CCA side pin.

@ Dimensions and Functions

® e LED display

190mm. 7.6 in LED indication Function of Lighting f
POWER ) .
181mm, 7.1 in ‘ (Green) Unit Operation
~—— Operating LED 204 Unit Erro (Press the reset
I ALARM (Red) | switch of adapter and the
Computer Communication Adapter ALARM LED goes off.)
e oswe o — SD: Monitoring
e o = < o y .
a3 : e I H : Pragrammable Zfsengung Sending
A5 Hatoe i ata (Green
gl g s e +Controller { )
£l g § ] RD: Monitori
ElE i = J Interface - Monitoring »
@~ of receiving Receiving
v23.s678 123dsers 8 data (Green)
e £ s o e aw
© 0 0 0 0o Oe——i-Reset Swilch | ERROR:
L4 = _— _—
X Communication | Communication Error
R$232C DIP Switch Operating LED Error (Red)
L'"‘e”ace RS422: ON, during
RS422 | N i P
5422 Interface Operating communication in RS422
R (Green) mode
@
g RS232C: ON, during
£ Operating communication in
(Green) | RS232C made
Note: ® o Reset switch

o Communication Error LED (ERROR) turns on when paity error, framing
or BCC error occurs. It goes off when normal signal is sent or

received.

Pressing the reset switch forcibly reset
only the condition of the MC-M CCA.

2-11, Connection of MC-M CCA

49




2-12. Compatibility between the Micro Controller and PL Mark III

1. Shape and Dimensions

The Micro Controller and PL MarkIl are not physically com-
patible with each other because they have different shapes
and dimensions. They also have different wiring and power
supply specifications.

2. Program Capacity

PLMarkIl ..............ociiiiii 1,000 steps

Micro Controller ................... ... 2,500 steps
Since the PL MarkIll is upward compatible with the Micro
Controller, the program written for the PL MarkIl can be
loaded into the Micro Controller when the program written
for the Micro Controller is loaded into the PL Marklll, the size
of the program to be Joaded does not exceed 1,000 steps.

3. Program Contents (Instruction Sets)

The instruction set for the Micro Controller is basically iden-
tical to that for the PL4AOM-IIl. However, since the two instruc-
tion sets have different 1/O assignment numbers, they must
be changed when programs are transferred. Furthermore, a
machine language call instruction (AND X180), high speed
counter mode set (STRT X181) and set value change relay
(OUT Y198) have been added to the Micro Controller.

4. High Speed Counter

The Micro Controller’s high speed counter aliows mode
switching or a change in the set value while it is running.
The operation mode of the PL Mark IIl's high speed counter
corresponds to operation Mode 0. The response speed is
slightly faster in the PL Mark IIL

PL Mark IIT: 10kHz

Micro Controller: 8kHz

5. Programming Tools
The following lists the programming tools available for the Micro Controlier M and PL Mark III:

Programming Tool Micro Controller M PL Mark 11T
PL Programmer | APL211002 Incompa.mble Compat!b!e
[APL2114 Compatible Compatible
PL ROM Writer Mark -5I1 Incompatible Compatible
NPST Note) Compatible Compatible

Note) There are some limitations of functions for PL MarkIl.

6. Data Memory Read
Use the following operations to read the data memory
contents:
PL Marklll .....
Micro Controlier
On the Micro Controller, the contents of the data memory
can be updated with the [rj operation while running.

7. Peripheral Devices for PL Markill

The PL analog timer unit (APL8609), PL ROM writer Mark I
(APL222802, APL222602, APL222702) or PL high speed
counter unit (APL2627) cannot be used with the Micro Con-
trolier.
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CHAPTER 3

EXPLANATION OF INSTRUCTION

3-1. Programming (Basic Operation)
3-2. Instructions
3-3. Description of Instructions

3-3-1. Basic Instructions
3-3-2. High Level Instructions
3-3-3. High Speed Counter Instructions

“PC” is the abbreviation for Programmable Controller.




3-1. Programming (Basic Operation)

Execute programming in the following sequence and check
the contents of the instructions.

1. Attach the PL Programmer Mark I (APL2114) to the con-

trol unit.

Connected with
Programmer Cable
for M type (AFBB511).

2. Select the PROG mode and turn on the power supply.
Operate the system in the prog. mode
3. Clear the program (erase the content in the memory).

Press the keys [=][F][¢](F] and 3.

4. Set the address.
Press the keys [« and [5].
5. Execute programming.

(Example) [R5 (o] ]

6. Totally check the contents of the instructions.
...If an abnormality does not exist, the display is
cleared.

7. Operate the system in the run mode.

PROG. — RUN

Check the output state by inputting a signal.

52 3-1. Programming (Basic Operation)

¢ Program Procedure
When programming for the circuit diagram example using in-
structions it should be done following sequence from @ to @.

@ € Qe e © € ® € @ € ® €0

€ © e
i'

©




3-2. Instructions

1. Basic instructions

2. Auxiliary instructions

L Koy Indk Functi i Koy Indicati Function
STRT Instruction to start logical X This identifies the external
START operation with normally open Input (015 input and designates an input
contact terminal number
STAT instruction to start logical 5 This identifies an externat
START NOT operation with normally closed QOutput output and designates an
contact output terminal number
Instruction to carry out logicat This identifies an internal relay
AND operation with prior condition Internal relay and designates the internal
and normally open contact relay number
AN, Instruction to carry out logical ‘This identifies a timer contact
AND NOT operation with prior condition Timer and designates the timer
and normatly closed contact number
Instruction to carry out logical This identifi
i is identifies a counter
R
OR _‘01» a‘.’c:"“of' (parallel connection) Counter contact and designates the
with prior condition and
normally open contact counter number
fnstruction to carry out logical Thi i i i
OR i 6 is identifies a shift register
OR NOT :?ﬁ:t:?osp:;gﬁioc: r::]zcuon) Shift register contact and dasignates the
normally closed contact shift register number
Instruction to carry out logical
AND STACK AND STK operation between iogic . .
s blocks {serial connection 3. High speed counter set instruction
between blocks)
Ir:jsé_r(\gcli%n ::’ carrly o_ultl’?gi,c(al i Koy op Functlon
addition between logic blocks
OR STACK (paraltel connection between
blocks) B Sets operalion mode of
Mode set E] El high speed counter
ouT fnstruction {o output operation
result up to that point Maxi Setling of maximum
ximum i
counting @ counting value of high
TIMER 0.01 second unit ON-delay value set speed counter
(0.01s) timer instruction
" AT Setting of ON conditions of
. ON setting E] high speed counter contacts
TIMER 0.1 second unit ON-delay timer
©0.1s) instruction
: TR Setting of OFF conditions of
OFF setting @ D E] high speed counter contacts
z;lh;ﬂ;:R :nssgggzgnunll ON-delay timer
| [
. B
High speed . Sets scan area with interrup-
COUNTER Counter instruction scan area + E] tion on count up status
0
to e
MASTER Instruction to turn OFF
CONTROL operation circuit from this & o "
RELAY instruction to next esels high speed counter
@ Irgllz;nal reset El E counting value to zero and
MASTER X L switch OFF each high speed
CONTROL :::::zg:‘\:: 1o finish @ counter contact
RELAY END Change set value of high
speed counter contacts (C50
The operation circuit condition Set value E} to C57) during RUN mode
JUMP from this instruction to the change relay (it is possible during operation
next [} {ps] is maintained mode 2, 3 and 4)
This tinishes the (=]
JUMP END instruction
ggg:lgTER Shift register instruction
At this instruction address the
END scanning is completed, and
the scanning starts at 0"
address with this instruction
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4. High speed counter specifications

Max. setting Max. preset Used internal
Operation mode stops value contact ON/OFF setting | Operation type Others
More than one contact
0 128 Total 66535 32 contacts ONIOFF TYPE 1 canbe set for 1 setting
C50to C81
value
65535 32 contacts Maximum counting value:
! 128 for each step C5010 C81 ON/OFF TYPE 2 65535 x 128
Preset value changeable
8 contacts . during run operation
2 8 Total 65535 €50 to C57 ON setting only TYPE 1 Special areas
63610 651 are used
Preset value changeable
8 contacts " during run operation
3 8 Total 65535 C5010C57 ON setting only TYPE 2 Special areas
63610651 are used
Preset value changeable
2 contacts . during run operation
4 2 Total 65535 CS0to 051 ON setting only TYPE 3 Special areas
636 10 639 are used

54

Operation type

[TYPE1] Set value n
; Set value 3=
t Set value 2 —— :
{
|
p————Set value 1— } {
i t
i I I
\ ! | ! >
t
Start OY\J O'N O!l Etapsed value
[TYPE2] } Set vaiue 1 T——S6t valug 2~—1—— Set value 3 ——3>
[ i |
I i i
: | i
! t
| : ’ '
\d M Ve !
Start oN ON ONE apsed value
{TYPE 3] | Set vaiue 1 1
|
|
———Set value 2———
(
i j
| ", § -~
Start ON ON Elapsed value
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5. High level instructions

Numercial operation
Instruction . . result relay change
Key operation Function Declared
word ¥ op <CY| =z | > |ERR
X196 | X197] X198 | X199
Transfer [][0] |3-digit BOD (or 12:bit) data transter | OFF | OFF | OFF | 1 —“‘E.[
Lt ) 3-digit BCD (or 12-bit) data transfer |
Real-time transfer m E] directly through /O terminais OFF | OFF | OFF t '—Eﬂl
Inverted transfer E] B E] ?g_l;‘{)e:;: transfer of 3-digit BCD (or OFF | OFF | OFF H _—““E.!
o Transfer of 3-digit BCD constant to |
Constant transfer [¢] e ovos OFF | OFF | OFF | OFF H
Indirect designation e [N Transfer of 3-digit (or 12-bit) data by —
transfer EJ IZ] indicact address designation OFF | OFF | OFF | t H
BCD-t0-BIN conver- [TI[E][=] | conversion of 3-igit BCD 10 BIN data | OFF | OFF | OFF | 1 i
BIN40-BCD conver- [7){=][%] | conversion of BiN data to 3igit BCO | OFF | OFF | OFF | 1 =
Comparison m ‘E Comparison of BCD data ! ! i ? P—E—{
Addition [3(E)[5) | Acdtion o 3-cigit BGD data t] 1 |orF ]| =
. T . . ]
Subtraction E] [z] [z' Subtraction of 3-digit BCD data 1 ! OFF !
Muttiplication [T)[7I(5] | Mutiptication of 3-digit BCD data | OFF |+ | oFF | 1 E_J
Division Division of 3-digit BCD data OFF H OFF H ‘_g_l
. T . . —t
Logical product (AND) E] [E Logical product of 12-bit data OFF H OFF H
Logical sum (OR) E Logical sum of 12-bit data OFF | t JOFF | 1
PR w5 Shift a data to the right by designated ]
Shift right E‘ B number of bits ! v OFF
. i Shift a data to the left by designated ey
Shift left (5] | 2imbar of bite ! tojoFF |t
Bit set/reset [F][7][5] |switch ON or OFF of designated bit | OFF | OFF | OFF | t '—@
HSC elapsed vaiue e Transfer of the elapsed value of the e I | )-—-l
transfer high speed counter to a data memory OFF | OFF | OFF | OFF
When input contact is switched from
) . - o 5 Y —
Difterential {positive) 7 OFF to ON, designated internal relay | — —— — —_ O
m is switched ON for 1-scan time.
When input contact is switched from J—
Differential {(negative) Stleied | 1 ON to OFF, designated internal relay § — s — — O
El is switched ON for 1-scan time.
N During input contact is on, call and ex-
g:};:hme Language D E] ecute desgnated machine language | — | — | — | — '_D“t
routine

Note: o Allflag relays are switched OFF when high level instructions are not executed.
(The differential instruction does not cause a flag change.)
If the error flag is switched ON, all other flags are switched OFF.
@ HSC: built in high speed counter

{ : Changes in accordance with result.

OFF: Switches OFF

—: Does not change

3-2. Instructions
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3-3. Description of Instructions

3-3-1. Basic Instructions

ouT

Address

Key operation

0

© For relay coil, use instruction & .

ol e I
X0

! T N

: ' AN

L | mwesso | | s g

® For starting from bus, use mslruc(lon .

© The address of the opening instruction of a sequence
must be entered before entering in the instruction itself,

In this example, press 0 before continuing with instruction

entry.

E Explanation

o [ and are auxiliary instruction
keys which indicate that they are external
input and output elements,

4 key: Symbo! for contact in normal
operation, showing a contact
symbol which is taken as an
input signal through the input
terminal

key: Symbol for relay coil when the
OUT instruction signal is
outputed via an output terminal.

o The START X181 to X185, OUT Y198
to Y199 instructions have special mean-
ings. (Refer to page 101, Section 3-3-3,
High Speed Counter Instructions, for fur-
ther information.)
o X160 to X180 instructions have special
meanings.
(Refer to page 70, Section 3-3-2, High
Level Instructions, for further informa-
tion.) There are no conbination of START
X160 to X180.
56  3-3. Description of Iustructions

» Terminology

STRT: Abbreviation for START and in-
struction for starting logical operation.
OUT: Output instruction

WRT: Abbreviation of WRITE and key for
data write operation. In the above ex-
ample, programs [ (4] [¢] and

[2] are written in memory (RAM)
built-in control unit.

Before proceeding to the
next page
o The [@] key is used only for internal
numerical operation (like the auxiliary
relay).
o OUT instruction can be used con-
tinuously, diagram is shown below.

Xo

(Address 0}

t(Address 3}
Address  Key opgration

o BEEH
D BEEE
. BELOH
s BEDE




START-NOT

Program example Address Key operation
STRT X
~— __“"“'1' O 1 F||NOT 0isy| O ||WRT
| X0
| ; /\ ouT
YO Y
: = dn ; 1154l ae || O |[WRT
L (éidrfs.o-) i {Address 1)

° When starting point is N.C. (normally ciosed) contact, E] @ is used in place of D

I Explanation

o When it is desired to have the relay
work at the same time that power is
applied.

CR30 @
GOOD
In the diagram, a dummy internal relay
N.C. (normally closed) contact is in-
serted. If there is not CR30, the program
can be written in, but:

The program initial address is ignored.

©

NO GOOD

e Terminology

STRT-NOT: Instruction for starting
logical operation with N.C. (normally
closed) contact.

o When a N.C. (normally closed) contact
is to be used as an input to the Micro
Controlier as an emergency stop switch
or similar function, without using the
instruction, the instruction should be
used. The reason for this is that in the
condition shown in the diagram below,
SW1 is already a closed circuit, and for
that reason, X0 operates in an ON condi-
tion.

@

3-3. Description of Instructions
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AND

AND-NOT

Program example Address Key operation

STRT X

e T o [EF oty | O | wRT

X0 | X1 1] X2

AND: X
L T I(ms 1 ||WRT

tH
(Address 0) | (Address 1_)_1| L (Address 2’_}(Acldress 3)

AND

2 |4y ||NOT l(o.):s) 2 ||WRT

ouT Y

3 lod||as|| O ||WRT

@ Serial contact is connected by instruction .

* When the serial contact is N.C. (normally ¢losed)
contact, instead of the (], an is used.

B Explanation o Terminology
e Instruction [F] can be used continuous- e In the following case, the [&] instruction AND: Logical product instruction.
ly. Address  Key operation can be used in the program. AND-NOT: Instruction of AND with
‘ > Address Ky aperation N.C. (normally closed) contact,
X0 X1 X2 o R
HHHE- " v o HEGE
(Add. 0)(Ad. 1){Add. 2) 2 o 1 (] feml
X1 2 [
s =
Add. 2) (add. 3 m@
o For the output Y1, as a result of the
o Instruction can also be used gsters:mn of X0 and X1, there will be an
continuously. Address  Key oparation put.
Note: The AND X160 to X180 instructions
X0 X1 x2 0 k4 E have special meanings. (Refer to page
-~ 1 £ (] 70, Section 3-3-2, High Level

(AGD. 0)(Add. T)(Add. 2 2 ] (5 (2] Instructions.)
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OR-NOT

Program example Address Key operation
T T T T T T T T T | STRT X
l |X0I | O H }_ (0_1 S) O WRT
| } -
| [ ; & 1 OR | FiX 1
: (Address 0) | (Addess 3) T |tos)
! -

| X1 or |y ERE
| { 2 a5 NOT! io1s) | 2| |WRT]
1

(Address 1) |
| ouT %
| v ! 3 Ol sy|| O ||WRT
! ] [
! |
’ {Address 2) |
L _I

© Parailel contact is connected by instruction
e Instruction starts from bus like instruction

e When parallel contact is N.C. {normally closed)
contact, instruction 3] e is used in place of
instruction [}

[@ Explanation o Terminology

lnstruction can be used continuous- OR: Logical sum instruction.
OR<NOT: Instruction of logical sum with

Address ey operaton
N.C. (normally closed) contact.

(Acc. 0) 5 % % 5 Solution tor program
! . Add Key operalon
(499, x2 : B @ Bl Before proceeding to the o A
(Add. 2) next page o [
{ o ! [
o Please look at the program of the circuit o
shown below. s
. 1
o Instruction can be used continu- Example (ASd. 1) (Add. 4) (Add. 7) 4
ously. Address  Key operation *0 x1X2 X6 _’“ 5
- ~ - [ ‘—130 °2) 6
Y ST (add 0 bt .
| BEEDE e !
2 E =B ] el 5gA% S
= H v o B
{Add. 10} 10 E
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AND-STACK

series, use [F}fsn.

o When integrating two blocks into

o Begin block with instruction ).

Program example Address Key operation
i 0 STAT| | X
i . HE|lois)| O [|WRT
X0 [ tH
oy | 11 ; >
1 ! ; | H NG ! .1R eis|| 1 |[WRT
| : (Address 0) P (Address 2) :(!Address 5
| | ] STRT X
x: X1 : i X3 :; 2 k=] [(0.18) 2 ||WRT
o I I el
| L (Address 1) | IL (Address 3) J , 3 3 o1l 3 |IWRT
O SN ) B
(Address 4) 4
ouT || v
° o4 as|| O ||WRT

¢ Terminology
STK: Abbreviation of STACK.

For instruction , the instructions
stored last is removed and combined with

block stored just before to make a
block.

AND - STK: Logical product instruction

between blocks.

Up to eight STACK instructions can be

programmed continuously.
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bigger

5
| ARl

11}add. oF T TikAdd. 5t !
i llx thod 2} 11Jc (Aog e)

(i Rt

N hh il
iy x2 x3 TH [|
Ailmed 2 aad T
e (dd. 3y 1o (Agd. 8 |
E - R 4t = add 9

(Add 10)

Biock
G

Block
E

Block
F

The following example should be executed

after reading , .

Addess

Key operation

Biock

Continued on to the next page.




OR-STACK

Program example Address Key operation
PR STRT| | X
| I_ %0 X1 _;; 0 $ b1 [(0.18) 0 WRT
1
|
" i AND X
Address 0 Address 1 I 1
L (Addr ) (Address 1) 1 {Adaress 5) —k | 0.19) 1 WRT
[ Block) | |
' X X3 T sar| [ x
2 2 |IWRT
! |1 | ; - 1=11(0.18)
'] i 3F :
t {Address 2) (Address 3) AND
t L. wde - — ——— o —— —— — J' X
I (Block) | 3 |4 ||NOT| o s)|| 3 ||WRT
{Address 4)
OR
4
e g STK| IWRT
ouT Y
5 o4 as) 0 [|WRT
© When integrating two blocks in parallel,
use B3] .
e Begin block with instruction .
o Terminology
OR-STK: Logical sum instruction bet-
ween blocks.
Address _ Key operaton Before proceeding to the
prock [0 next page
A [, Consider difference between the foliow-
Block ” ing two circuits.
D | 8Block [
B
3
Biack : ﬁi_,
X2
Block Block { s
e < |
6 (OR-STK instruction unnecessary.)
7
X0
Block ( 8 t:_{
(Add. 10) F 9 X1 x2
10 —

(OR-STK instruction necessary.)

Up to eight STACK instructions can be
programmed continuously.

3-3. Description of Instructions
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INTERNAL RELAY

Program example

il
{Address 2)

[ i 1 :-———__,I
! CR8 X0 |
0SS | AR () W
1 AN 1 11 + ;
| (Address O} (Address 1) : u
L et 4 [ ——
(Address 3)
X1
11

external output. It is represented as [a].

=7
' Cﬁ' ;
= YO J
IL__ e ! {Address 5)
{Address 4} - ————
1 1
3 WENE
11
(Address 6) : u :
[ —

(Address 7)

s Internal relay is a relay constructed only on
program not using 1t as externat input and

Address Key operation

o |5 k||NoT|| CR]| 8 ||wRT
1|58 oXs|| O [WRT

2 |57 foks| 1 ||WRT

3 |4l cr|| 1 ||wRT

4 |5V er]| 1 [wRT

5 | ollasll O |[wRT

o [Tl 2 [fwer

7 | Sa|ICR|| 8 ||WRT

@ Explanation
o Internal relay [=}is used in the same
way as 5, [5].

o For internal relay{e]; below.

252 points from CRO to CR251 are
available.

e The 60 points from CR192 to CR251,
are memory-hold internal relays for
power-interruption memory. They are in-
ternal refays which memorize contact con-
ditions before power is restored, the
relays reproduce the status of the con-
tacts before the power failure began.
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X0 X1
BARAL,

CR192

= When making a circuit with power
failure compensation function, use
holding type internal refay as shown

o Terminology
Internal Relay: Relay used only on logical
operation circuit inside Micro Controller.

CR: Abbreviation of control relay.




TIMER

Program example Address Key operation
"“ I STRT X
I [ 0 HF||0.18) 1 WRT
X1 T I
xo.nf 30 |} 1 T X 5 ||WRT
(Address 0); |9 | (018)
|
4 (Address T) (Adress 2) L o 3 || 0 ||wRT
75 ) "
| e ! !
5 : — ! :
(Address 100) (Address 101)
. (Address 102} STAT
100 K| T || & |jwRT
AND X
101 4k [|o1sf| 1 ||WRT
o Timer uses 2 steps at ins«ruclion[ﬂ. ouT Y
Uniof tmer No. of e 102 O (1s) 7 |IWRT
[]
Set value of imer
3s =015 x30
° When utilizing contact of timer used
before, use instruction
No. of imer
E Explanation o Terminology
° Setting the timer’s unit of time; © You can not begin by giving instruction T: Abbreviation of TIMER.
... for a timer of 0.01 s unit (5] directly to timer. R
(010 9.99 s). Before proceeding to the

[F1f . . . for a timer of 0.1 s unit

(010 99.9 s). @ 30
5

1] - - - for a timer of 1 s unit

010999 s). NO GOOD
o Timer Numbers © When programming timer, be sure to
64 points from TO to T63 are available. program contact input in the step just

(They include[T][=], and[7][&]) before

o The timer resets when power is cut off. © Instruction . programmed immediately
after programming timer, outputs after

timer time expires.

next page
Time set value of timer can be changed
even while Micro controller is operating in
RAM specification.

o Forthe example above, the timing chart
is the following,

X1

5

Yo

Y7
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COUNTER (DOWN counting)

Program example Address Key operation
B STRT X
a T 1 0 | jorsf| 1 |[WRT
_._._{ }__L_ |
’ |
{Address 0) STRT X
e 50 1 + | |(0.18) 2 | |WRT
| 3 |
X2
| ‘ 2 C || 3 ||WRT
|
(Address 1) (Address 2) (Address 3)
e o e . o]
A | o~ 3 5 || O |WRT
P !
Cc3 Tl X2 : :
1 1
(Address 51)
T oo d? (Address 52)
(Address 53} STRT
51 lg4rl| © || 3 ||WRT
° Inslrucnon@ 15 programmed n sequence of
count input and reset input. Y "
Program of counter uses 2 steps. 59 - lo1s) 2 WRT
Number of counter {3} — :
ci i3 ouTt Y
53 |odflas|| 1 ||WRT
[o]
Count vaiue (50 counts;
o When utihzing counter contact used before,
use instruction
cl| |3
Notes) X1: Count input (1 count when X1 goes from OFF to ON.)
Number of caunter X2: Power input (Counter resets when X2 is OFF)

i@ Explanation
o DOWN counting and UP/DOWN count-
ing counters are as shown below.
DOWN counting: 32 points (CO to C31)
UP/DOWN counting: 16 points (C32 to
C47)
o The ali reset when power is cut off.
o The counters can count from 1 to 999.
If power to the Micro Controller is cut off,
the condition of the counters is retained.
For more information, refer to the next
page.

64
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o Terminology
C: Abbreviation of COUNTER.
Count input contact: Contact of signai
inputs for counting.
In the above example, X1 falis under this
category.
Power input contact: When this contact
is closed, counting is possible. In the
above example, X2 falls under this
category.
o For the example above, the timing chart
is as followings,

48 2 1 [

o MO 0

x2 (

c3

1]

Y3

Before proceeding to the
next page
o When programming counter, count
input and reset input should also be
programmed.
o When counter input is entered with
reset input in continuity condition, counter
operates for counting.
o Setting of count value of counter can be
changed even while Micro Controller is
operating in RAM specification.




COUNTER (UP/DOWN counting)

Program example Address Key operation
STRT X
X0
0 HF|Jo1sf| O [|WRT
(Address 0) STRT X
X1 c 1 4 -1 10.18) 1 WRT
a2 100
{Address 1) STRT X
x2 2 +|lo1sf| 2 [|WRT
(AQAreSS 2} Giress 31 (AGOress 4] s c 8 WRT
4 1 0 0 ||WRT
© For the [¢] instruction, the seguence of the
program is UP/DOWN input, count input, reset
input. The counter program uses 2 steps.
X0: UP/DOWN input (When X0 is OFF, it is
down counting, when X0 is ON, it is up count-
ing)
X1: Count input (Counting when X1 comes
from OFF to ON)
X2: Reset input (Counter resets when X2 is
OFF)
@@ Explanation o Terminology Before proceeding to the
e Counter numbers are: UP/DOWN input contacts: The input next page
C32 to C47 should be selected for UP counting or o The timing chart for the example shown
These operate as UP/DOWN counters. DOWN counting. In the above example, above is displayed below.
o All counters are of the holding type. the selection is made by X0.
o When the UP/DOWN counter is in the x0 ‘
UP condition, after the count value BT Qe o
reaches 999, all subsequent counts are x  RBp@mo o ...

F

ignored.
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MASTER CONTROL RELAY

MASTER CONTROL RELAY-END

Program example Address Key operation
T sTRT| [ x
X1 ,r- | 15 el lors|] 1 | [WRT
| MeR 1T
{Address 15} |
| e | 16 IMCR{| 1 ||WRT
X2 STRT
I} () 17 ik jeas| | 2 ||WRT
A Y '
{Address 17) (AT 18)
ress ouT Y
3 18 O] 18) 1 ||WRT
A () 19 [IEIINOT oXsl| 3 ||WRT
(Address 19) HE NOT }o1s)
(Address 20}
T T T T T ouT %
| I 20 (18) 2 WRT
{ MCR END 1 }
1 I
L Pagesszl) | 21 MCR| IEND|| 1 [|WRT
o All steps from id to  ped ] having
the same numbers are controlled.
M Explanation Y 2 &
o When the master controf relay (X1 in NO GOOD 400D

the above diagram) is OFF, between ]
and o instructions, the condition
is as followings:

Output relay, Internal relay OFF
Timer Reset

. . Progress
Counter, shift register situation retained

s The 4 and ][9] instructions are
usable up to 32 groups. (MCRO to MCR31)
e [t is impossible to give instruction
directly to instructionfe]. Be sure to pro-
gram contact input before instruction .

NO GOOD

o When instruction [ is used, don’t for-
get = o] .

olf o is programmed, without num-
bering the light of data area of the
programmer goes on and off, indicating
“000” , an error is displayed with a buzzer.
o The above circuit is same as the follow-
ing relay circuit.
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&
o Terminology
MCR: Abbreviation of MASTER CON-
TROL RELAY, and instuction for bus con-
trol.
Program between & and £
operates when is ON. When is
OFF, program between b and e
does not operate.

Before proceeding to the next page
The timing chart for the example shown
above displayed below.

X1

X2




JUMP

JUMP-END
Address Key operation
| a
| sTRT] [ x
o ! 42 ik jesy| 1 ||WRT
11 T JMP2 ;
{Address 42) ' |
L _ (Address43) __| 43 {JMP{| 2 |IWRT
X2 sTRT] | x
{1 () 44 1k oas)|| 2 ||WRT
(Address 44)
(Address 45) ouT v
45 | Sl as|| 1 ||WRT
4 Y2 a6 |57 X
(Address 46) H NOT (0.18) 3 |IWRT
(Address 47)
r-—-- - = 1 out|[ v
1 ! 47 _O_+ (18) 2 WRT
! |
l JMP END2 :
}
i_ __(Address 48 N 48 IJMPIIEND!] 2 |[WRT
o All steps from [ to [ [fie] having the same
number are controlied.
[ Explanation o Terminology
o When X1 is OFF, commands between JMP: Abbreviation of JUMP. 10 GooD GooD
[ and [[ee] are shown as below. o When [ is ON, program between L

Gulput refay, Ny -
Internal relay Condition retained

Timer Progress situation retained
Counter, - }
Shitt register Progress situation retained

o The (¥ and [*]fd commands can

be used from JMPO to JMP31.

o It is impossible to give instruction
directly to instruction [»]. Be sure to pro-
gram contact input before instruction w].

NO GOOD
o When instruction [] is used, don't for-

get [w)fe.

o When [a] [pe] is programmed,

without numbering the light of data area

of the programmer goes on and off, dis-

playing “000” an error is indicated with a

buzzer.

Note: When the high-speed counter is used,
the JMP31 to JMP END 31 series-of-

[land [»] operates. When is
OFF, output program between [w] and
stay in the previous condition.

Before proceeding to the
next page
o The timing chart for the example shown
above is displayed below.

Xt

x2

instruction block becomes a high speed

scan

area-designation instruction block.

3-3. Description of Instructions

CRO
£

CR :
]
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SHIFT REGISTER

Program example Address Key operation
STRT
o I4nll X || o [jweT
X0 o
STRT
(Address 0) 1 HE|| X T |WRT
X1 SR
STRT
2 X 2 [IWRT
{Address 1) 100
X2
3
(Address 2) (Address )
SR101 4
} Yo -
(Address 4) out
o (AdSress 5) 5 O Y 0 ||WRT
|
SR105 4
i STRT
(Address 6) 6 X 3 | |WRT
SR105 (Address 8)
11 IR .
(Address 7) 7 O SR 1 0 5 | IWRT
ouT
Notes) XO: Data input 8 _04 m 1 0 5 WRT
X1: Shift input (Shift when changing from OFF to ON)
X2: Reset input {Reset at OFF time)
B Explanation if the power source is cut off, the condi- o For producing a shift register of more
Shft input T tion of the registers is retained. than 8 bits, the circuit shown below
Oata oot ek Tk ok ok Tob T  Shift register no. [ (32 points x 8 bits) shouldbeused.
100)101{102]103{104] 105 106} 107 in octal notion]. Example of 16-bit shift register.
SR7
Resellmpu( ) ..._'.._fsnm dnrucfvon :zaa Sro| 1 2 I 3 4 5 6 7 1
_-_\(wm the shift reg;sler_mstructvlon, the ol 2 el i sleln SR10
initial number of the 8-bit block is set. x2
e A desired bit of the shift register can A 1l
be rewritten to be on with the OUT 60 | 61|62 )63 6465 6667
instruction. 7607172 17374757 |77 X1 sro
In the above example, the content of SR105 100 | 101102 | 103 | 104 | 105 | 106 | 107 x2
can be set freely in ON state with X3. 10| 111 [ 112 | 113 | 114 | 115 | 116 | 117
Shifl nput ﬁ [‘] ﬁ ]l] L (If the sequence of SR10 and SR is re-
. | : 160 | 161 | 162 | 163 | 164 | 165 | 166 | 167 versed, a 15-bit shift register is produced.)

x2 l_'_F—-——"_. 1
Reset input L 170 {1711 172 {173 1174 | 175 | 176 | 177

'
i 200201 | 202 | 203 | 204 | 205 | 206 | 207
) 210211 1212|213 | 214 | 215 | 216 | 217

X0
Data input [

T
SRIGO I
'

260 | 261 | 262 | 263 | 264 | 265 | 266 | 267
270|271 12721273 1274 275|276 | 277

L)

: f 300 | 301 | 302 | 303 | 304 | 305 | 306 | 307
M

3101311312313 | 314|315 | 316 | 317
Yo [ :
o All of the shift registers do not reset if 360 | 361 | 362 353 | 364 | 365 | 366 | 367
power is lost. 370 | 371 | 372 | 373 | 374 | 375 | 376 | 377
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END

Program example Address Key operation
X|0| 0 STRT X
(Address 0) (Address 2) @ 0 4 | |(0.18) 0 ||WRT
(Address 3)
OR
o 1 |g||CR|| O ||WRT
Address 1 AND X
paaese 2 |41 ||NOT||oas)|| 1 ||WRT
F3 <+ out
3 O CR{| O [|WRT

CRO X2 ' |
4 —j—(0) — ! !
(Address 127)|/(Address 128)

{Address 129) STRT

127 |eqp CR|| O ||WRT

__— "

! |
END > AN
| 198 _”E (0.>1(s) 2 |IWRT

L (Ao T30

129 | &4l as|| O ||WRT

130 |END||WRT
e At the end of program, enter instruction.
For instance, when program is finished at
address 129, instruction is programmed
at address 130
[ Explanation e Terminology
o The Micro Controller executes the logi- ~ END: it means completion of program.
cal operation without the instruction.
0
1
2
Cyclic
130
939
2499

3-3. Description of Instructions
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3-3-2. High Level Instructions

o

70

<Example>

B ) b

=
ELI L Le] [o] o

[o] e
(o1 [o] L] fom]

The illustration above is an example of 3-digit BCD or
12-bit data transfer,

In this example, the area within the s the high level
instructions; the instruction is executed if input status X0
is ON.

The X160 within the ignifies a instruction,; it does
not signify a contact. (transfer instruction of 3-digit BCD)
The 0 and the 500 within the are the operands; in
this example they indicate memory area no.0 (X0 to 11,
12-bit data) and memory area no.500 (Y0 to 11, 12-bit
data). (For information concerning the memory area no.,
refer to the page 40, Section 2-4, Memory Area List.)
Depending upon the numerical operation instruction,
there are some instructions that have one operand,
some that have two, and some that have three.

(Refer to page 55, 5. High level instructions.)

Basically, the 12-bit (3-digit BCD) data within the memory
area designated by the operand is read out, and the
numerical result is then written into the memory area.
The memory area is segmented by numbers, indicating
X, Y, CR, counter and timer elapsed values, set values,
ete.

The elapsed values and set values of the counter and
timer must be treated as BCD data.

3-3. Description of Instructions

Memory area No. 700 to 999 are data memory; ail are

the hold-type; a portion of X, Y and CR, however, is a
non-hold-type area.

Flag Relay:

The flag relay for M2R, M1T, and M2T are X196 (Carry
flag), X197 (Zero flag), X198 (>flag) and X199 (Error flag).
The flag relay for M2RL are X20 (Carry flag), X21 (Zero
flag), X22 (> flag) and X23 (Error flag).

The flag relays will be varied according to the numerical

operation.

X196 (X20).....ON when subtraction result is smaller or
carry flag is ON.

X197 (X21).....ON when subtraction result is equal or

resultis 0 (2).
X198 (X22)......ON when subtraction result is larger.
X199 (X23).....ON when a numeric operation error
occurs.
Write-in can not be made to the elapsed value area of
the counter and timer. (Elapsed value can not be
changed with high level instruction. However, it can be
made with NPST programming support tool.)
Write-in can be made to the set value area of the counter
and timer. The program does not change at this time.
The counter and timer preset the data of the set area at
the time of activation or immediately after reset
cancellation.
The high level instructions are AND X160 to X180.
AND NOT X[ Jor OR X[, etc. are not high level
instructions.



3-digit BCD {or 12-bit) data transfer.

o Basic system of instructions Flag relay operation
X196(X20) | <, CY | OFF
cTmTT T T T 7 X197 (Xa1) |  =Z | OFF
Xn X160 X198 (x22) > | oFF
= ; : { ni X199 (X23) crr | {ONIfBIN data transferred to counter
and timer set values.

n2 ( ): Signifies flag relay for M2RL type.

Program example
Address Key operation

CRO X160
(] 11
[ 3] LA

AND
500 1 o .

n1: Memory area no. to be trasferred from.
n2: Memory area no. to be trasferred to.

f@ Explanation Designatable operand (marked it O)
When Xn is ON, the data in the memory Memory area no. Content ni | n2
area indicated by n1 are transferred to Oto 5 X {external input) o| -
the memory area indicated by n2. 2010 9N Readout fixed data | O | —
If BIN data are transferred to the set 100 t0 147 Counter elapsed value | O | —
value area of the counter and timer, -
Eror flag relay (X199/X23) is switched 200 to 263 Timer elapsed vae | O | —,
ON, and there is no transfer to the set 300t0 347 | Counter setvale | O | O
value area. 400 to 463 Timer set value O10
500 to 505 Y (external output) §} O | O
Explanatif)n °.' program example 600 10 620 | CR (internai relay) | O | O
When CRO is switched ON, the data 621 10 699 Special area olo
(elapsed value of TO) of memory area
no. 200 is transferred to memory area no. 70010999 Data memory ©Jo

500 (YO to 11). .

Memory area | 1 9 s | Elapsed value

of TO
n0.200 i I v

Memory area [o001 10010170 ] Qutpuls Y1, ¥2,
10.500 T Y4 Y7 and Y8
1 9 6  are switched ON.
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. Realtime ) 3digit BCD (or 12-bit) data transfer.

transfer (X161)
o Basic system of instructions Flag relay operation

———— X196(X20) | < CY | OFF
Iy E X197 (X21) =z |OFF

[ LAY n : X198 (x22) > | OFF

11 | [ X169 (X23) gar | - ONIfBIN data transferred to counter
| | and timer set values.
| n2 : () Signifies flag refay for M2RL type.
|
Lo N

Program example
Address Key operation
Xi2 X1 GI) 7 ~

11 | 0 0

300 1

n1: Memory area no. to be transferred from.
n2: Memory area no. {o be transferred to.

[ Explanation Designatable operand (marxed wih O)
When Xn is ON, the data in the memory Memory area no. Content nt | n2
area indicated by n1 are transferred to Oto 5 X (external input) Ol
the memory area indicated by n2. 20to 91 Readout fixed data | O | —
V‘.’he" .m is 0 to ,5‘ read-in is frgm the 100 to 147 Counter elapsed value | O
direct input terminal; when n2 is -~
500 to 505, transfer is 1o both the output 20010263 | Timer elapsed vaue | O | —
terminal and to the memory area. 30010347 {Countersetvaive | O | O
400 to 463 Timer set value Ol 0
Explanation of program example 500 to 505 ¥ {externaloutputy | O | O
When X12 is ON, 3-digit BCD data is taken 800 to 620 CR (internal refay) Olo
in from input terminals X0 to 11 and is 621 10 699 | Special area olo
Lr;zzfzrrr::;? Cr‘r(\)t;mory area no. 300 (set 70010 999 | Data memory [el K¢}

xn x
Memory area [ goo1r 1001 ot10] [0 this instance, read-in is from the direct input terminal.

no. 0 T 17 1T (Data when X1, X2, X4, X7 and X8 are ON)
1 i |
no.300
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Bit inverted transfer of 3-digit BCD (or 12-bit) data.

o Basic system of instructions Flag relay operation
X196(X20) | < CY |OFF
;— _________ 1 X197 (X21) =2 |OFF
m ' xlle'z | X198 (X22) > OFF
11 1f ni | X199 (x23) crr | | ONIfBIN data transferred to counter
I | and timer set values.
: nz : ( ). Signifies flag relay for M2RL type,
|
Lo B
Program example Address Key operation
e
CRO X162 0
Il Il
1 il 132
1
500
2
3

ni: Memory area no. to be transferred from.
n2: Memory area no. to be transferred to.

fii Explanation

When Xn is switched ON, the data of Designatable operand (marked with O)
the memory area indicated by n1 is bit-in- Memory area no. Content ni | n2
veneq apd is transferred to the memory 0to 5 | X{external inpuf) O
area indicated by n2. 2010 91 | Readout fixed data | O | —
If BIN data is transferred to counter
and timer set values, Error flag relay 10010 147 | Counter elepsedvalue | O
(X199/X23) is switched ON, and there is 200 to 263 Timer elapsed vatue | O | —
no transfer to set values. 300 to 347 Counter set value o110
Explanati " | 400 to 463 Timer set value (e} l©)]
xplanation of program exampie
When CRO is switched ON, the data 50010505 | ¥ (extemal outpuh | O | O
(elapsed value of C32) of memory area 500 to 620 CR {internal refay) | O | O
no. 132 is bit-inverted and is transferred 62110699 | Special area olo
to memory area no. 500 (YO to 11). 700 10 999 | Data memory O] O
1 8 6
s T i I e
Mermory area (32 efapsed value
no-132 T
M £ — Qutputs YO, Y3, Y5, Y6, Y8, Y10
noe.;nooow area m ande11 are switched ON.
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‘Constant Transfer of 3-digit BCD constant (0 to 899) to a memory area.

. transfer (X163)
o Basic system of instructions Flag relay operation
X196(X20) | <, CY | OFF
- = — - 7 X197 (X21) =2 | OFF
Xn : X163 | X198 (X22) > OFF
= { ! : : K I X199 (x23) | ERR | OFF
| | { }: Signifies flag relay for M2RL type.
| n2 :
’ |
S
Program example Address Key operation
——
CRO X163 0 f:ﬂf E
it Il 500
11 ] S
700
2 [s][e][e]
3 [o][e]
K: Constants (0 to 859)
n2: Memory area no. to be transferred to.

i@ Explanation Designatable operand msrked with O)
When Xn is ON, the K value (0 to 999) is Memory area no. Content n2
transferred to the memory area Oto 5 X (external input) -
indicated by n2. 20t0 91 | Readout fixed data | —
ggg:nge of K is possible in the RUN 100 to 147 Counter elapsed value | -

200 to 263 Timer elapsed value

Explanation of program pl 300 to 347 Counter set value

When CRO is switched ON, constant 500 40010463 _ | Timer set value

is transferred to memory area no. 700 500 to 505 Y (external output)
(data memory 0). 60010 620 | CR (internal relay)

621 to 699 Special area
700 to 9998 Data memory

O|0jO|0|0|0]1

5?0 (K value)

Memory area no. 700 Data memory 0
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Transfer of 3-digit (or 12-bit) data by indirect address designation.
R f inst - Flag relay operation
L]
Basic system of instructions s | <ov Tor
| 1 X197 (X21) -z |OFF
Xn : X164 | X198 (%X22) > OFF
{ { | ! } ni | X199 (X23) ERR |}
i } ( ): Signifies flag relay for M2RL type.
i nz | Address Key operation
! |
L o e e — 0
1
2
Program example
CRO X163
]t [N 0 3
1 (R}
4
700
5
T
il 1l 800 6
701 7
I °
11 700
1 9
701
10
nt: Designated memory area no. to be transferred from. 11
n2: Designated memory area no. to be transferred to.
[ Explanation Explanation of program example ~ Designatable operand mated with O)
When Xn is ON, the data of the memory ~ When CRO is switched ON, 0 is trans- Memory area no. Content nt f a2
area indicated by n1 is presumed to ferred to memory area no.700 by con- Oto 5 | X (externalinput) | O | O

stant transfer, and 800 is transferred to

|
|

be the transfer source memory area 2010 91 Readout fixed data

no., and the data of the memory area ~ Mmemory area no.701.
indicated by n2 is presumed to be the  When CR1 is then switched ON, data are 100 to 147 | Counter elapsed value

transfer destination memory area no., read in from 0 (X0 to 11), with O (which is 200 to 263 | Timer elapsed value

and is transferred. the datum of memory area no.700) as the 300 to 347 Counter set value
If the data of the memory area indicated MEMory area no., and data are trans- 400 to 463 | Timer set value
by n1 and n2 is not BCD data, if the ferred to 800 (data memory 100), with 50010 505 | Y {external output)
memory area no. is non-designatable, or 800 (which is the datum of memory area 5110699 | Special area

; p n0.701) as the memory area no.
if BIN data is transferred to the counter ) Y 600 10 620 | R Gnternal refay)

and timer set values, Error flag relay
(X199/X23) is switched ON and there is
no transfer.

O|0]0|0|0|0|0|0
Oio|0|0 00|00

700 to 999 Data memory
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Conversion of BCD data to BIN data

s Basic system of instructions Flag relay operation
X196(X20) | <, CY | OFF
Ir— ————— B X197(x21) | =2 |OFF
m | X’TG'S | X198 (X22) > OFF
11 i ni | X199(x23) | ERR | : ONIfread-in data are not BCD.
| : { ). Signifies flag relay for M2RL type.
| nz
|
' |
L e
Program examp|e Address Key operation
—_—
STRY
o o EE)MW
it i1 0
I 11 ] ) ] [
=i~ [(0.18]
700
2 [o]fm
s [Z][e][o]fm
n1: Memory area no. to be transferred from.
n2: Memory area no. to be transferred to.
[ Explanation Designatable operand (merked with O)
When Xn is ON, the data of the memory Memory area no. Content nl | n2
area indicated by n1 is converted to Ote 5 X (external input) (o I
BIN data and is transferred to the 2010 91 Readout fixed data | O | —
memory area indicated by n2. 100 to 147 Counter elapsedvalue | O | —
If the data of the memory area YR —— oy
indicated by n1 is not BCD, Error flag d imer elapsed value
relay {(X199/X23) is switched ON, and 300t0347 | Counter setvalue | O | —
there is no conversion transfer. 400 to 463 Timer set value (o)
500 to 505 Y (externatoutputy | O | O
Explanathn Of program examp}é 62110699 | Special area Ol10
Wherj« CRo is switched ON, BCD 3-digit 600 10 620 | CR (internal relay) ] O | O
data is read in from memory area no.0 700 1o 999 Data memo olo
(X0 to 11), is converted to BIN data, and ad i

is transferred to memory area no. 700
{data memory 0).

Memary rea 196 (50D 0ATA
ne.¢

i

o700, e [o000_1100_o10] A
10,700 0000 1100 0100 | (BIN DATA)

76 33 Description of Instructions




n

n2

Program example

Q
e
(=1
x
e

700

500

n2: Memory area no. to be transferred to.

n1: Memory area no. to be transferred from.

Conversion of BIN data to 3-digit BCD data

Flag relay operation

X196 (X20) <, CY OFF
X197 (x21) =7 |OFF
X188 (X22} > OFF
X199 (X23) ERR 1 ON if BIN data is greater than 3E7

{BCDY99).

( ) Signifies flag relay for M2RL type.

Address

Key operation

[ Explanation

When Xn is ON, the data of the memory
area indicated by n1 is converted to BCD
data and is transferred to the memory
area indicated by n2.

If the data of the memory area indicated
by n1 is greater than 3E7H
(hexadecimal) (999 if converted to BCD),
Error flag relay (X199/X23) is switched
ON, and there is no conversion transfer.

Explanation of program example
When CRO is ON, the data of memory
area no.700 (data memory 0) is read in,
converted to 3-digit BCD data, and trans-
ferred to memory area no.500 (YO to 11).

Memory area o000 1100 0100 | (BIN DATA)
no.700

4

Designatable operand (marked with O)

Memory area no. Content nt | n2
Oto § X {external input) Qi —
20t 91 Readout fixed data | O | —
100 to 147 Counter elapsed value ——
200 to 263 Timer elapsed value { — | —
300 to 347 Counter set value -1 O
400 to 463 Timer set value — 10
500 to 505 Y (externaloutput) | O | O
600 to 620 CR (internat relay) O} 0
621 to 699 Special area (e Xe)
700 to 999 Data memory [} Ko

Memory area | o001 1001 0110 | 196 (BCD DATA)

no.500

3-3. Description of Instructions

77




(X167)

o Basic system of instructions

ompa l'SON Comparison of two BCD data

Fiag relay operation

n1: Comparison source memaory area no.
n2: Comparison destination memory area no.

©

_______ X196(X20) | <. CY |.(nt)<{n2}
- 1 -
i X197 (X21) =Z | L(pt)={n2)
ﬁ ! x'1s‘7 ‘ X198 (x22) N e
| A ni : X199 (X23) ERR | ONifnot BCD data.
| () Signities fiag refay for M2RL type.
| nz :
! | Address Key operation
b — o — s,
STAT X
o B
] [ x
! [e]
Program example o [][e][e]
o . IEEH
100
| ] LR STAT
4 [e][¢]
700
ouT Y
5 o]
X196 STRT X
i o - BEEODOWE
11 on HE| |01
X197
i O  HEE
A D,
X198 STRT X
\ &) : (o]
1 )

[ Explanation

When Xn is ON, the data of the memory
area indicated by n1 and the data of
the memory area indicated by n2 is
compared, and the flag relay is
changed according to which is greater.
If not BCD data, Error flag relay
(X199/X23) is switched ON, and the
other flag relay is switched OFF.

Explanation of program example
When X0 is switched ON, the data
(elapsed value of CO) of memory area
no.100 and the data (data memory 0) of
memory area no.700 are compared.

if the CO elapsed value is smaller than
the data of memory area no.700, YO is
switched ON.

If the CO elapsed value is the same as
the data of memory area n0.700, Y1 is
switched ON.
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If the CO elapsed value is greater than
the data of memory area no.700, Y2 is
switched ON.

Designatable operand (marked with Oy

Memory area no. Content nt | n2
Oto 5 X (external input) (o} K6}
20t0 91 Readout fixeddata { O | O
100 1o 147 Counter elapsedvaiie | O | O
200 to 263 Timer elapsed value | O | O
300 to 347 Counter set value [0 Ne}
400 10 463 Timer set value Q10
500 to 505 Y (external output) | O | Q
600 to 620 CR (internal relay) | O | O
621 to 699 Special area [eR No]
700 to 999 Data memory [oN Ne]




Addition of 3-digit BCD data

P a
i |
1 ki ni :
' |
[ n2 |
| |
| |
| n3 |
! |
L -
Program example
| CRO X168
it 1t
1 1 0
700
701

n1: Summed memory area no.
n2: Added memory area no.
n3: Memory area no. to be transferred to.

Flag relay operation

X196 (X20) < CY I ON if the result exceeds 999.
X197 (X21) @ Z ] ONif the resultis 0.

X198 (X22) > OFF

X199 {X23) ERR 3 ONif not BCD data.

{ }: Signifies flag relay for M2RL type.

Address
—_——

Key operation

E
X

e
S
2

=
[=][Z]

[~][=][*3
[=1[=][E]

=] [
EI[E]

[ Explanation

When Xn is switched ON, the data of the
memory indicated by n1 and the data of
the memory area indicated by n2 are
BCD added, and the result is transferred
to the memory area indicated by n3.

If the result exceeds 999, Carry flag relay
(X196/X20) is switched ON and the lower
three digits are transferred to the memory
area indicated by n3.

If the result is 0 and 1000, Zero flag relay
(X197/X21) (=) is switched ON.

If not BCD data, Error flag relay
(X199/X23) is switched ON and there is
no numerical operation transfer.

Explanation of program example
When CRO is ON, the data of memory
area no. 0 (X0 to 11) and the data of
memory area no.700 (data memory 0)
are added, and the result is transferred to
memory area no.701 (data memory 1).

Memory area no.0

0000 1001 1007 99

+

Memory area no.700 | goot 1001 0110 196

it

Memory area no.701 { 0010 1001 0101|295

Designatable operand (marked with O)

Memory area no. Content nt § n2 { n3
Oto 5 X (external input) [eR No}

20t 91 Readout fixeddata | O | O | —
100 to 147 Counter efapsedvalue | O | O | —
200 to 263 Timer efapsedvalue | O } O | —
30010347 |Countersetvae | O | O] O
40010 463 | Timer set value 0]0]|0
500 to 505 Y{externaloutput) { O 1 O | O
600 to 620 CR (internalrelay) | O | O | O
621 1o 699 Special area O|O0|O
700 to 999 | Data memory OO JO

3-3. Description of Instructions
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Flag relay operation

2 ONif the result is negative,

2 ONif the resultis C.

OFF

X196 (X20) <, CY
X197 (X21) =Z
X198 (X22) >

X199 (X23) ERR

$ ONif no BCD data.

Program example

I CRO X169
1t 11
LR LR

nz2
n3
R —
0
700 :
0 2
500 3

n1: Minuend memory area no.
n2: Subtrahend memory area no.

{ ¥: Signifies flag relay for M2RL type.

Key operation

+ [s][e] (o] fw]

n3: Memory area ne. to be transferred to.

[ Explanation

When Xn is switched ON, the data of
the memory area indicated by n2 are
subtracted from the data of the
memory area indicated by nt, and the
result is transferred to the memory
area indicated by n3.

1f the result is negative, Carry flag relay
(X196/X20) switched ON and the ab-
solute value is transferred to the memory
area indicated by n3.

1f not BCD data, Error flag relay
{X199/X23) is switched ON and there is
no numerical operation transfer,

Explanation of program example
When CRQ is switched ON, thereis a
numerical operation of the data of
memory area no.0 (X0 to 11) from the
data of memory area no.700 (data
memory 0), and the result is transferred
to memory area no.500 (YO to 11).
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Memory area n0.700 [ oot 1001 610 198

|

Memory area no.0 [oooo 1001 1001 99

L]

Memory area no.500 {oo00 100t 0111 | 97

Designatable operand marked with O}

Memory area no. Content nt {n2 §n3
Oto 5 X {external input) O|lC|—
20to 91 Readout fixeddata | O | O | —
100 to 147 Counter elapsedvalue } O § O § —
200 to 263 Timer elapsed value § O ] O | —
300 to 347 Countersetvalue O ] O |j O
400 to 463 | Timer set value o} ol ke
500 to 505 Y externatoutputy | O | O L O
600 to 620 CR {internal relay) [eB HOR XO]
62110699 | Special area ol KeR kel
700 to 999 Data memory OO0




Multiplication of 3-digit BCD data.

Flag relay operation

nt: Multiplicand memory area no.
n2: Multiplier memory area no.

n3: Memory area no. to be transferred to,

e ——————— - X196(X20) | < CY |OFF
i ! X197 (X21) =2 |IONithe resultis 0.
:('l‘ | X.”,O ! X198 (%22) > | OFF
[ 1 H m : X199 (x23) | ERR | {ONifno BCD data.
i 1 { ): Signifies flag refay for M2RL type.
! na2 |
! |
i )
I n3 1
! 1
L _J
Program example Address Key operation
—_— .
STRY
o o B
0 )
v ks ][]
29
2 [o]fm]
700
s [2]
4 [o][e]

[ Explanation

When Xn is ON, the data of the memory
area indicated by n1 and the data of
the memory area indicated by n2 are
multiplied, and the result is transferred
to the memory areas indicated by n3
and n3+1.

“Hundreds” digits and below are
transferred to n3, and "“thousands"’
digits and above are transferred to
n3+1.

If not BCD data, Error flag relay
{X199/X23} is switched ON, and there
is no numerical operation and transfer.

Explanation of program example
When CRO is ON, the data of memory
area no.0 (X0 to 11) and the data
{constant 10) of memory area no.29
are multiplied (in other words are
increased by ten times); the lower
three digits of the resuit are
transferred to memory area no.700

(data memory 0) and the upper three
digits are transferred to memory area
no.701 (data memory 1}.

Designatable operand warked with O)

Memory area no.0 | 0001 1001 0110} 196

X X

Memory area n0.29 | 0000 0001 0000 ( 10

i

I
Memory area no.700! 1001 0110 0000 | 950

0000 1

g
g

Memory area n0.701

Memory area no. Content nt | n2 | n3
Oto 5 X {external input} O10|—
20t0 9N Readout fixeddata § O | O | —
100 to 147 Counter elapsedvale | O { O | —
200 to 263 Timer elapsedvalue | O | O | —
300 to 347 Counter setvalve | O )| O | —
400 to 463 Timer set value OJO |~
500 to 505 Y (externaloutput) § O 1 O | —
600 to 620 CR (internairelay) | O 1 O | —
62110 699 | Special area (e} KeX K¢
700 to 989 Data memory Cjo||o
#700 to 998
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_ Division

Ay

o Basic system of instructions

Division of 3-digit BCD data.

Flag relay operation

n1: Dividend memory area no.
n2: Divisor memory area no.

o mmm - X196(X20) | <, CY | OFF
X Fxan : X197(Xe1) | =2 | iONifthe resullisO.
n
f R X198 (X22) > OFF
H [ m : X199(X23) | ERR | 1 ONif not BCD data or if divided by 0.
: na | { ): Signifies flag relay for M2RL type.
1
| 1
| i
| n3 i
! |
b e "
Pronm GxamP'G Address Key oparation
———
STRT
e o EERH
{l {1 100
AND
I [ ] o]
30
2 [o] [o o
700
s [3][o]fwm
[o] (o fpm

n3: Memory area no. to be transferred to.

@ Explanation

When Xn is ON, the data of the
memory area indicated by n1 is
divided by the data of the memory
area indicated by n2, and the resultis
transferred to the memory areas
indicated by n3and n3 + 1.

The quotient is transferred to n3 and
the remainder is transferred to n3 + 1.
If no BCD data or if the datum of n2 is
0, Error flag relay (X199/X23) is
switched ON, and there is no transfer.

Explanation of program example
When CRO is ON, the data (elapsed
value of C0) of memory area no.100
are divided by the data (constant 100)
of memory area no.30; the resulting
quotient is transferred to memory area
n0.700 {data memory), and the
remainder is transferred to memory
area no.701 (data memory 1).
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Memory area no.100 | 0001 1001 0110 1
Memory area n0.30 | 0001 0000 0000 1
i

Memory area no.700 | 0000 0000 0001

%
0]

1 Quotient

Memory area no.701 | 0000 100t 0110} 96 Remainder

Designatable operand mared with 0

Memory area no. Content n1 { n2 { n3
Qto 5 X {external input) (63 NOR I
20to 91 Readout fixeddata | O | O | —
100 to 147 Counter elapsedvalie} O | O | —
200 to 263 Timer elapsed value § O | O | —
300 t0 347 | Countersetvaive | O | O { —
40010 463 | Timer set value o] —
500 to 505 Y (external output) | O | O | —
60010620 |CR(internairelay) | O | O
62110699 | Special area (e} NoX Ke)
700 t0 999 | Data memory O 10 |0 x700t0998




Logical product of 12-bit data.

s Basic system of instructions Flag relay operation
o e e e e - X196 (X20) | < CY | OFF
xn [ X172 : X197 (X21) =2 |
= = ! = = ni 0 X198 (X22) - OFF
t  ON if BIN data are transferred to th
] : X199 (x23) ERR counl:arandlimersex;li:srre o e
1 n2 | ( ) Signifies flag relay for M2RL type.
! |
] ]
| ns3 1
| ]
L e e _t
Program example Address Key operation
—_—

o o EEEM
” - EEIDE

- B[ojaE
Bla[E

FEEH

N

A W

n1: Subject memory area no.
n2: Subject memory area no.
n3: Memory area no. to be transferred to.

i) Exp]anation Memory area no.200 196 BCD

When Xn is ON, the logical products AND
(AND) of the data of the memory area Memory area no,23 OFF HEX
indicated by n1 and of the data of the i

memory area indicated by n2 are Memory area n0.500 096 BCD

obtained, and are transferred to the
memory area indicated by n3.

If, when the logical product (AND) Designatable operand (marked with O)

result is memory data, the memory Memory area no, Contont T Tz T ns
area indicated by n3 is the counter T

and timer set value area, Error flag Ot 5 X (eXtem*f inpuy OO | —
relay (X199/X23) is switched ON and 20to 91 |Readoutfixeddata O | O | —
there is no transfer. 100 to 147 Counter elapsedvalue f O | O | —
Explanation of program example 200t zia ;‘g‘e' elapsedvalie | O [ O | —
When CRO is switched ON, the logical 30010847 _ | Counter setvalue | O | O | O
products (AND) of the data (elapsed 400t0 463 | Timer set value olo10
value of TO) of memory area no.200 50010505 1Y (externaloutput) | O J O | O
and the data (read-out dedicated data 60010620 JCR(nternairelay) | O J O | O
OFF‘HEX) of memory area no.23 are 62110699 | Special area ololo
obtained and are fransferred to 700 1o 999 Data memory oiolo

memory area no.500 (YO to 11).
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Logical'sum
(OR) (X173)

° Basic system of instructions

Logical sum of 12-bit data.

Flag relay operation

n1: Subject memory area no.
n2: Subject memory area no.

n3: Memory area no. to be transferred to.

[ R - X196 (X20) < CY OFF
i t X197 {X21) =2
;<r|' i X|‘7.3 n ; X198 {X22) > OFF
il 11 . ON if BIN data are transferred to the
: { X199 (X23) ERR counl‘er and timer set values.
{ n2 : { ) Signifies flag relay for M2RL type.
| ]
t l
| ns3 ]
| |
b e _
Program example Address Key operation
—_—
| cRO X173 0 [E] WRT
i 1 0
T 1
! ]
1
2
700
3
4

B Explanation

When Xn is ON, the logical sums (OR)
of the data of the memory area
indicated by n1 and of the data of the
memory area indicated by n2 are
obtained and are transferred to the
memory area indicated by n3.

If BIN data are transferred to the
counter and timer set value area, Error
flag relay (X199/X23) is switched ON
and there is no transfer.

Explanation of program example
When CRO is ON, the logical sums
{OR) of memory area no.0 (X0 to 11)
and memory area no.1 (X8 to 19) are
obtained, and the result is transferred
1o memory area no.700 {data memory
0).
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Memory area no.0
OR
Memory area no. 1

i

0001 1001 0110 196
0011 1001 0001 391

Memory area no.700 | 0011 1001 0111 397

Designatable operand marked with O)

Memory area no. Content nt §n2 | n3
Oto 5 X (external input) OjO|—
20to0 91 Readout fixeddata | O | O | —
100 to 147 | Counter elapsedvalue | O | O | =
200 1o 263 Timer elapsed value | O | O | —
300 to 347 Counter setvalue | O | O | O
400 t0 463 | Timer set value olOo]0C
50010505 Y (externaloutput) | O ] O | O
600 to 620 CR (internairelay) O | O | O
62110699 | Special area (ol Ko Ko}
700 to 959 Data memory (el KON Ne)




Shift a data to the right by designated number of bits.

o Basic system of instructions Flag relay operation
rm———————— - X196 (X20) <CY |1
Xn X174 X197 (X21) =Z H

X198 (X22) > OFF

1 ON if BIN data are transferred to the
counter and timer set values,

—i—-

X199 (X23) ERR

{ J: Signifies flag relay for M2RL type.
n3
-
program example Address Key operation
—_—
C,RO X174 0
L il
i 1 100
1
4
2
500
3
4

n1: Subject memory area no.
K: Number of bits (1 to 12)
n3: Memory area no. to be transferred to,

[ Explanation Memory area no.100 m 196

When Xn is ON, the data of the |
memory area indicated by n1 is shifted Memory area no.500 [ 0000 0001 1001| 019 Carry flag relay (X196/X20) : OFF

to the right by only the number of bits
indicated by K, and is transferred to

the memory area indicated by n3. Designatable operand (marked with )

The range of Kis from 1 to 12. "
When there is & K = 1 shift, the value emory area no. Content nljn3
at bit 0 enters Carry flag relay Oto 5 |X(externalinput) | O | —
(X196/X20). 20to 91 Readout fixed data | O | —
If BIN data is transferred to the set 100 to 147 Counter elapsedvalue | O | —
value of the counter and timer, Error -

' 200 to 263 Timer elapsed value —
flag relay (X199/X23) is switched ON prrenye o i ©
and there is no transfer. o unter setvalue | O | O

400 to 463 Timer set value [o} No}

Explanation of program example 50010 505 | Y (externaloutputy | O | O
When CRO is SW'%:)E?C?:; ;Sgeddata of 600 t0 620 | CR (internal relay) | O | O
memory area no. 62110699 | Soecil
value) is shifted four bits 1o the right ° pecial area 010
(one digit down), and is transferred to 70010999 | Data memory ol K&

memory area no.500 (YO to 11).
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“Shift left’
(x175)

Shift a data to the left by number of bits designated.

o Basic system of instructions Flag relay operation
[, X196 (%20) | <,CY
| ! X197 (X21} =Z
:(r!‘ | Xl‘is n1 : X198 (X22) > OFF
oot | xioopcz | EAR | OB datnae tanstared o he
| K : ( ). Signifies flag relay for M2RL type.
| 1
I |
x ns j
| |
L _
Program example Address Key operation
e
STRY
w o BEELM
l 1t il 200
] 1 yory
v ER ]
: [2] [o] o]
= [¢] foe

Aow N

[s][o] o] foe

n1: Subject memory area no.
K: Number of bits (1 to 12)
n3: Memory area no. to be transferred to.

H Explanation Memory area n0.200 196

When Xn is ON, the data of the !

memory area indicated by n1 are Memory area no.500 960  Carry flag refay (X196/X20) : ON
shifted to the teft by only the number
of bits indicated by K, and are
transferred to the memory area

indicated by n3. Designatable operand (marked with O)

When there is a K = 1 shift, the value Memory area no. Content nt | n3
at the first bit enters Carry flag relay Oto 5 {X{external input) Of—
(X196/X20). 2010 91 | Readout fixeddata | O | —
1t BIN data are transferred .to the set 100 10 147 Counter elapsed value | O | —
values of the counter and timer, Error 3 = ; we lo =
flag relay (X199/X23) is switched ON 200 to 26 imer elapsed v

and there is no transfer. 300 to 347 | Countersetvae | O 1 O
Explanation of program example 40010 463 | Timer set value 010
When CRO is ON, the data (elapsed 50010505 | Y (externaloutput) | O | O
value of TO) of memory area no.200 600t0 620 |CR(internairetay) | O | O
are shiﬁed to the left by four bits (BCD 62110699 | Special area olo
one digit up), and are transferred to 700 to 999 Data memory e o)

memory area no.500 (YO to 11).
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Switch ON or OFF of designated bit

Flag relay operation

X196(X20) | < CY |OFF
|" —————————— -
| | X197 (X21) =2 |OFF
xa ) X7 | X198 (X22) > |OFF
i |
% ON it BIN data are transferred to th
: 1 X199 (X23) ERR counl:arand I?n?ef;zt?;‘li:s!re o e
| S : (): Signifies flag relay for M2RL type.
[ I
| 1
| K i
| |
b -
Program example Address Key operation
e,
STRT
W o EE [ pw
] =
1 [ [e]
1
: [o][o]
n
s [
4 o]

n1: Subject memory area no.
S: ON/OFF switch (1/0}
K: Designated bit (0 to 11)

[ Explanation

When Xn is ON, the bit (designated by
K) of the data of the memory area
indicated by n1 is switched ON or OFF.
OFF when Sis 0, ONwhen Sis 1.

The range of Kis from 0 to 11.

If BIN data is transferred to the set
value of the counter and timer, Error flag
relay (X199/X23) is switched ON and
there is no execution.

Explanation of program example
When CRO is ON, the eleventh bit of
the data of memory area no.700 (data
memory 0} is switched ON.

Memory area no.700 | 0001 1001 0110} 196
Memory area no.700 | 1001 1001 0110} 998

1
11th bit

Designatable operand maikes with Oy

Memory area no. Content nt
Gto 5 X {external input} —
2010 91 Readout fixed data | —
100 to 147 Counter elapsed value § ~
200 to 263 Timer elapsed value | —
300 fo 347 Counter set value | O
400 to 463 Timer set value O
500 to 505 Y (external output) | O
600 to 620 CR (internal relay) | O
621 10 699 Special area O
700 to 999 Data memory O

3-3. Description. of Instructions
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 HSC EIaPSEd' Transfer of the elapsed value of the high speed counter (HSC)

VEIER(EUEIE | 16 4 data memory
Xa77)
» Basic system of instructions Flag relay operation
%196 (X20) | <,CY | OFF
| I — X197 (X21) =2 | OFF
Xn I xi77 : X198 (X22) > OFF
= = : : } ni T X199 (X23) ERR | OFF
| | ( ): Signifies flag relay for M2RL type.
s d
Program example Address Key operation
i,
STRT
| o B
| 11 1 700 .

ni: Memory area no. to be transferred to.

. High speed counter {HSC) elapsed value
m EXplanat'on Memory area no.700

When Xn is ON, the elapsed value of 3 256
the high speed counter is transferred

ST IS Memory area n0.701 | 0006 0000 0011
to the memory areas indicated by ni

and nl+1.

“Hundreds" aqd Igwer digits enter the Designatable operand (masked with 0)
memory area indicated by n1, and [V T Contont -
“thousands” and higher digits enter the 5 : !

memory area indicated by n1 + 1. The Oto 5 |X(externalinput) | —
range of the designatable memory 2010 91 Readout fixed data | ~
areas is from 700 to 998. 100 to 147 Counter elapsed value | —
Explanation of program example 200 to 263 | Timer elapsed value | —
When CRO is ON, the high speed 300 to 347 | Counter set value | —

counter elapsed value is read in;
“hundreds” and lower digits are
transferred to memory area no.700

400 to 463 Timer set value —
500 to 505 Y {external output) | —

(data memory 0), and "thousands” and 60010620 | CR (internal relay) | —

higher digits are transferred to 621 10 699 Special area —

memory area no.701 (data memory 1). 700 to 999 Data memory og
#*700 10 998
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When the input status is switched ON or OFF, the
internal relay is ON only for 1 scan.

o Basic system of instructions Flag relay operation
Positive differentia;_ __________ 4 X196 (X20) <,CY | Nochange
Xa | - | X197 (X21) =2 No change
[} { 11 CRn | X198 (X22) > No change
17 | i1 \_/ i X199 (X23) ERR No change
L —: { }: Signifies flag relay for M2RL. type.
Address Key operation
o Basic system of instructions P
Negative differential o] E

-

| | AND

X

L ol EEODEW

: | (5% [o] [o ] o]
U, - —

N

Program Example 3 @
] @ 4 2]
Xf:J X{l? @ 5 {I’ @
i ® 6 o]
" o 7[5 [o]
8

@ Explanation o
Positive differential: X178 O |09
When Xn is switched ON, CRn is ON only
for 1 scan.

Note:

Negative differential: X179 “Diff ati .
When Xn is switched OFF, CRnis ON only  /hen "Differential instructions” are
programmed between MCR and X0

for 1 scan.
; . MCR-END instructions, the differential

For X178 and X179 instructions, do not o ] —{

use a contact after the instruction, but qu“‘ (CRQ) may S‘.N.m;hed O,,N even if X1 X178

internal relay. the “Execution condition (X1)" is not
changed. —| i_! @
{See “A” point of “Timing chart” on the

o Example timing charts right). ¢

X0 l l

I
1

©

o Program Example

HoRE
B

Program “Differential instructions” outside
of MCR and MCR-END instructions, if

1
|
N | i
CRO ¢ ; you need to controt differential output o Timing chart
! ! (CRO) only with the “Execution condition MCR switched ON condition
. ! 1 X1y
CR1 7 1
! I
|
Y0
T ]

1 scan 1 scan
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Machine:

Language Call
(X180) -

o Basic system of instructions

Call and execute designated machine language routine.

Flag relay operation

K: Designated machine language routine no.

e = X196 (X20) <,CY | Nochange
<n I xi80 II l X197 (X21) = Z | Nochange
i1 1l K X198 (X22) > No change
il Pl ) X199 (X23) ERR | Nochange
L _________ __} () Signifies flag relay for M2RL type.
Address Key cperation
——
¢ Program example
0 o]
CRO X180 AND
T ! o]
11 1 63
> [e]

@ Explanation

This instruction calis machine
language routine to sequence
program and exectites.

When Xn is ON, call machine
language routine which is designated
by K.

o Operation method

When the scan time is longer than the
monitor time in the program, many
high level instructions area used.

The ERROR LED is ON and operation

In order to avoid this, update the
watchdog timer during program with
the machine language call instruction
so that it can execute the long scan
time program without stopping.

Call no. Instruction
40 Decode
41 Encode
42 Increment
43 Decrement

44 Set carry
45 Reset carry

50 Board no.0 A/D converter input
51 Board no.1 A/D converter input

is stopped in this case.

90
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52 Board no.2 A/D converter input

53
54
56
56
57
58
59
60
81
62
63

Board 0.3 A/D converter input
Board no.0 D/A converter output
Board no.1 D/A converter output
Board no.2 D/A converter output
Board no.3 D/A converter output
Operate without carry

Operate with carry

Absolute value subtraction mode
Complement subtraction mode
Block transfer

Watchdog timer refresh



Call no. 40 |Decode Instruction

Function Expands the least significant digit of memory area no.624 into bit data.

@ Explanation [@ Basic system of instructions
Expands data {o internal relays CRO to CR15. roTea————-—- .
Decode Xn i X1 80 i

@ Number (least significant digit of no.624) I L i [ [ 40 |
‘Ansion . The contact corresponding to the l I : I l ;
OCOCOC0O00000 G000 numberisON
CR15 CRO L —

Memory area no.624 Internal relays CRO to CR15
CR15 CRO
- [o]ofofofofofoofofofoofofofo]e]
- [o]ofolololo]o]o]o]oJolo]olo]e] o]
- [oJoJo]o]o]clo]o]o]olojolcle]o]0]
1
- [efoJofofofofefofofofefofofofo]0]

Il arithmetic operation flags are reset.

N N [ X196/X20: Carryflag | X197/X21: Zeroflag |  X198/X22:>flag | X199/X23: Error flag
Effect on arithmetic flags | OFF ] OFF | OFF I OFF

Call no. 41 |Encode instruction

- Encodes the lowest ON contact of internal relays CRO to CR15 into the
Function least significant digit of memory area n0.625.

@ Explanation [l Basic system of instructions
If several internal relays are ON, the lowest number contactisused. ;e .|
If all contacts are OFF, the error flag is set and the value remains Xn f_>< 1 8 0
unchanged. l l ! I |

|
Encode[5 [0 Number (least significant digit of n0.625) | 1 T 41 :
| {

/ \ Lowest ON contact no.

[eRcReReRoNeRoReRoNcReReReNe R o) - = |
CRi5 GRO

Internal relays CRO to CR15 Memory area no.625
CR15 CRO
ololololclolelololololoclololole] ,
[clololololololololololo]olole]o] . [o]ol1]
[cTolo]elololofololololololoje]o] . [o]o]2

) )

[e]o]o]o]clololololololelololo]c] , 0[o]F]
lolololololelololclelololoclcle] .
[c[cTe]oofololelolo]0le]o]oo]o] . [o]oT4]
[eleJejels Ol0jo[0lol0lolc[ol0l0] , [oToTe]

If severai contacts are ON, the one closest to CRO is taken.
:# All arithmetic operation flags are reset except the error flag which is set if alf contacts are OFF.

. . | X196/X20: Carryflag | X197/X21:Zeroflag | X198/X22:>flag | X199/X23: Error flag
Effect on arithmetic flags | BEF ] OFF ‘ OFF o
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Cali no. 42 |Increment Instruction

Function Increments the BCD data in memory area no.626

[ Basic system of instructions

@ Explanation
1f memory area no0.626 is 999, it is reset to 0, and the carry flag set.
If the data is not a BCD value, the data is corrected into BCD and then incremented.
(The value is undefined.)

Increment
(N0,626) « (N0.626) + 1 BCD addition,
0,1, .9, 10, e, 89,100,........,989,0, 1.,

+ All arithmetic operation flags are reset except the carry flag which is set when the value changes from 999 10 0

X196/X20: Carry flag | X197/X21: Zeroflag |  X198/X22:>flag. | X199/X23: Error flag

Effect on arithmetic flags | ‘ OFE ] OFF i OFF

Call no. 43 | Decrement Instruction

Function Decrements the BCD data in memory area no.627.

@ Basic system of instructions

[ Explanation
1f memory area n0.627 is 0, it becomes 999 and the carry flag is set.
If the data is not a BCD value, the data is corrected into BCD and then decremented.
(The value is undefined.)

Decrement
{N0.627) « (No.627) -1 BCD subtraction
0,1, s 10,9, e , 0,999, 998 ...

;i Al arithmetic operation flags are reset except the carry flag which is set when the value changes from 0 to 999,

. N [ X196/%20: Carry flag | X197/X21: Zeroflag | X198/X22:>flag | X199/X23: Error flag
Effect on arithmetic flags g i OFF ] OFF | OFF

Q2 33 Description of Instructions



Call no. 44 |Set carry Instruction

Function |Sets the carry flag (X196/X20).

@ Basic system of instructions

@ Explanation
Set the carry flag (X196/X20). Other flags are unchanged.

. . X196/X20: : > X199/X23: Error i
Effect on arithmetic flags t 96/X! Ol\(farryilag E X197/X21: Zero flag E X198/X22; > flag { 89/X23: Error flag

—_ ] — —

Call no. 45 |Reset carry Instruction

Function Resets the carry flag (X196/X20}

HE Basic system of instructions

@ Explanation
Resets the carry flag (X196/X20). Other flags are unchanged.

i : X196/X20: C : i : i 199/X23: I
Effect on arithmetic flags i OFFarryﬂag ; X197/X21: Zeroflag | X198/X22:>flag | X199/X23: Error flag
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Call no. 50 |Board 0 A/D converter input Instruction
. Stores the data for all 4 channels of the board 0 A/D converter in the
Function corresponding data area.

[ Basic system of instructions

B Explanation
Stores the data from each channel of the A/D converter to the following data areas as 3-digit BCD numbers.

Channel0 : Memory area no.652
Channel 1 Memory area no.653
Channel 2 Memory area no.654
Channel 3 Memory area no.655

Automatically determines if the A/D converter is 8-bit or 10-bit.

For 10-bit data, any value exceeding 999 is read as 999.

This instruction does not check if the A/D converter has less than 4 channels,

or if the board is in fact an A/D converter.

Any charnels not corresponding to an A/D converter will result in undefined data.

:# All arithmetic operation flags are reset.

[ X196/X20: Carry flag X197/X21: Zero flag_| X199/X23: Error flag

Effect on arithmetic flags | \ X198/)é22:>ﬂag { e

OFF OFF

Call no. 51 |Board 1 A/D converter input Instruction
. Stores the data for all 4 channels of the board 1 A/D converter in the
Function corresponding data area.

B Basic system of instructions

B Explanation
Stores the data from each channel of the A/D converter to the following data areas as 3-digit BCD numbers.

Channel 0 : Memory area no.656
Channel 1 Memory area no.657
Channet2 : Memory area no.658
Channel3 : Memory area no.659

Automatically determines if the A/D converter is 8-bit or 10-bit.

For 10-bit data, any value exceeding 999 is read as 999.

This instrugtion does not check if the A/D converter has less than 4 channels, or if the board is in fact an A/D
converter.

Any channels not corresponding to an A/D converter wili result in undefined data.

#: All arithmetic operation flags are reset.

X198/X22: > flag [ X199/X23: Error flag

. - [ X196/X20: Carry flag | X197/X21: Zero flag |
Effect on arithmetic flags | OFF ] OFF OFF OFF

94
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Call no. 52 |Board 2 A/D converter input Instruction

Stores the data for all 4 channels of the board 2 A/D converter in the

Function corresponding data area.

@ Basic system of instructions

|
[
T s 1

f@ Explanation
Stores the data from each channet of the A/D converter to the following data areas as 3-digit BCD numbers.

Channel 0 : Memory area no.660
Channel 1 : Memory area no.661
Channel 2 : Memory area no.662
Channel 3 : Memory area no.663

Automatically determines if the A/D converter is 8-bit or 10-bit.

For 10-bit data, any value exceeding 999 is read as 999.

This instruction does not check if the A/D converter has less than 4 channels, or if the board is in fact an A/D
converter.

Any channels not corresponding to an A/D converter will result in undefined data.

## All arithmetic operation flags are reset.

: . [ _X196/X20: Carry flag | X197/X21: Zeroflag |  X198/X22:>flag | ~X199/%28: Error flag
Effect on arithmetic flags | OFF | OFE l oF OFF

Call no. 53 - [Board 3 A/D converter input Instruction

Stores the data for all 4 channels of the board 3 A/D converter in the

Function corresponding data area.

[l Basic system of instructions

[@ Explanation
Stores the data from each channel of the A/D converter to the following data areas as 3-digit BCD numbers.

Channet0 : Memory area no.664
Channel 1 : Memory area no.665
Channel2 : Memory area no.666
Channel3 : Memory area no.667

Automatically determines if the A/D converter is 8-bit or 10-bit.

For 10-bit data, any value exceeding 999 is read as 999.

This instruction does not check if the A/D converter has less than 4 channels, or if the board is in fact an A/D
converter.

Any channels not corresponding to an A/D converter will result in undefined data.

i# All arithmetic operation flags are reset.

: X 1 ; : 198/X22; : fl
Effect on arithmetic flags E X QGIXEgF(F)arry flag ; X197/X201F§er0 flag | X19t OFF>fIag % X199/X203F§rror ag
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Call no. 54 |Board 0 D/A converter output Instruction

Qutputs data from the data area to 2 channels of the board 0 D/A

Functlon converter,

@ Basic system of instructions

@ Explanation
The data in the following data area is output to each channel of the D/A converter.

Channel 0
Channel 1

Memory area no.668
Memory area no.669

The data must be a 3-digit BCD value.

Otherwise the error flag is set and data is not output.

if the data of the other channel is BCD, it is output.

This instruction does not check if the corresponding board is in fact a D/A converter.

For 10-bit conversion, data from 000 to 999 is output.

For 8-bit, the data range is 000 to 255.

For any value larger than 256, only the 8 least significant bits of its binary representation are output. e.g.
511 285

512 - 000

#: Alt arithmetic operation flags are reset.

: : X196/X20: Carry flag | X197/X21: Zeroflag |  X198/X22:»flag | X199/X23: Error flag
Effect on arithmetic flags OFF ] BFE OFF T *
Call no. 55 |Board 1 D/A converter output Instruction
: Qutputs data from the data area to 2 channels of the board 1 D/A
FunCtIOn converter,

[l Basic system of instructions

@ Explanation
The data in the following data area is output to each channel of the D/A converter.

Channel 0 :
Channel 1

Memory area no.670
Memory area no.671

The data must be a 3-digit BCD value.

Otherwise the error flag is set and data is not output.

if the data of the other channel is BCD, it is output.

This instruction does not check if the corresponding board is in fact a D/A converter.

For 10-bit conversion, data from 000 to 999 is output.

For 8-bit, the data range is 000 to 255.

For any value larger than 256, only the 8 least significant bits of its binary representation are output. e.g.
511 - 255

512 — 000

3 All arithmetic operation flags are reset.

X198/X22: > flag

T X196/X20 Carryflag | X197/X21: Zeroflag |
| OFF |

N - | X199/X23: Error flag
Effect on arithmetic flags OFF ] 0l

OFF

96
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Call no. 56 |Board 2 D/A converter output Instruction

Outputs data from the data area to 2 channels of the board 2 D/A

FunCtlon converter.

i Basic system of instructions

@ Explanation
The data in the following data area is output to each channel of the D/A converter

Channel0 : Memory area no.872

Channel 1 : Memory area no.673

The data must be a 3-digit BCD value.

Otherwise the error flag is set and data is not output.

If the data of the other channel is BCD, it is output.

This instruction does not check if the corresponding board is in fact a D/A converter.
For 10-bit conversion, data from 000 to 999 is output.

For 8-bit, the data range is 000 to 255.

For any value larger than 256, only the 8 least significant bits of its binary representation are output. e.g.
511 — 255

512 — 000

4t All arithmetic operation flags are reset.

- . : : ;> fl 3
Effect on arithmetic flags 1\ x196/><28F'c:arryﬂag ‘1 X197/X%1F§eroﬂag } x198/>(<)2FzF > flag 1 X199/X23ﬂErrorﬂag

Cali no. 57 |Board 3 D/A converter output Instruction

Outputs data from the data area to 2 channels of the board 3 D/A

FunCtlon converter.

[@ Basic system of instructions

@ Explanation
The data in the following data area is output to each channel of the D/A converter.

Channel 0 : Memory area no.674

Channel 1 : Memory area no.675

The data must be a 3-digit BCD value.

Otherwise the error flag is set and data is not output.

If the data of the other channel is BCD, it is output.

This instruction does not check if the corresponding board is in fact a D/A converter.
For 10-bit conversion, data from 000 to 999 is output.

For 8-bit, the data range is 000 to 255.

For any value larger than 256, only the 8 least significant bits of its binary representation are output. e.g.
511 —» 255

512 — 000

:# All arithmetic operation flags are reset.

. . | X196/X20: Curry flag__ | X197/X21: Zero flag X198/X22: >flag | X199/X23: Error flag
Effect on arithmetic flags I OFF ] OFF i OFF \ i
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Call no. 58 |Operate without carry Instruction

Specifies the exclusion of the carry flag in the arithmetic operations of
addition and subtraction

Function

@ Basic system of instructions

B Explanation
Unless otherwise specified, carry is not included in or modified by the arithmetic operations.
For subtraction, the last designated mode is restored.

Addition : Result=Data1+Data2
Subtraction : Resuit = Data 1 - Data 2

i This instruction only specifies the method of operation.
The state of the carry flag before the execution of this instruction is unchanged.

[ X196/X20: Carry flag | X197/X21: Zeroflag | X198/X22:>flag | _X199/X23: Error flag

Effect on arithmetic flags

Call no. 59 |Operate with carry Instruction

Specifies the inclusion of the carry flag in the arithmetic operations of
addition and subtraction

Function

@ Basic system of instructions

|
I
A = H

@ Explanation
For subtraction, the complement method is used until operate without carry is specified regardless of the
subtraction mode designated.

Addition  : Result = Data 1 + Data 2 + Carry
Subtraction : Result = Data 1 - Data 2 — Carry (complement method)

s This instruction only specifies the method of operation. The state of the carry tlag before the execution of this instruction is
unchanged.

" . . i ;> :
Effect on arithmetic flags } X196/X20_Carryﬂag E X197/X21: Zero flag } X108/X22: > flag | X199/X23: Error flag
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Call no. 60 | Absolute value subtraction mode Instruction

Function Specifies the expression of subtraction results of as an absolute value.

@ Basic system of instructions

| Explanation
Unless otherwise specified, the result is expressed as an absolute value. e.g.

Absolute value

339-561 =222, CY on
The result is expressed as an absolute value with carry.
(The carry indicates the sign.)

s# This instruction only specifies the method of operation.
The state of the carry flag before the execution of this instruction is unchanged.

. " 6/X20: 1 198 . 1 :
Effect on arithmetic flags E X19 xzo_-Carryﬂag [ X197/X21: Zero flag E X198/X22: > flag { X199/X23: Error flag

| _ — —

Call no. 61 | Complement subtraction mode Instruction

EFunction | Specifies the expression of subtraction results in a complement format.

@ Basic system of instructions

[@ Explanation
This mode is effective until the absolute value subtraction mode is designated. e.g.

Complement format
339-561 =778, CY on

The result is expressed as the complement with carry.
(The carry indicates there was a borrow.)
Complement format

1339-561 =778

3 This instruction only specifies the method of operation.
The state of the carry flag before the execution of this instruction is unchanged.

Effect on arithmetic flags | X196/X20: Carry flag % X197/X21: Zero liag | X198/X22: >flag | X199/X23: Error flag
| — 1 — | -
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Call no. 62 |Block transfer Instruction

Function Performs block transfer in the data area.

B Explanation H Basic system of instructions

If a non-executable area is specified, the error flag is set and

the transfer not performed. ~von  ——~——— 7
Xn | X180 |

Parameter designation N |

Specify the transfer parameters in the foliowing memory areas: I l [ ! l 6 2 I

Memory area no.621  :  Transfer origin (no.621 to 999) | |

Memory area n0.622 : Transfer destination (no.621 to 999) L )

Memory areano.623 :  Block length (0 to 999) T T e

The data ranges can overlap as shown below.

621 999

Transfer origin__| Transfer destination |

Transfer origin | [ Transfer destination |

Transfer origin Transfer destination

[ Transfer origin_[" - " Transfer destination

X196/X20: Carry flag | X197/X21: Zero flag | X198/X22: > flag | X199/X23: Error flag

Effect on arithmetic flags | 0.0 | 22 o2l :

Call no. 63 | Watchdog timer refresh Instruction

Function Performs refresh of the watchdog timer.

B Basic system of instructions

| Explanation
If the scan time exceeds 200ms and the watchdog timer turns ON,
this subroutine must be called to refresh the watchdog timer.

X196/X20: Carry flag | X197/X21: Zeroflag | X198/X22:>flag | X199/X28: Error flag

Effect on arithmetic flags %

— ] — . | —
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3-3.3, High Speed Counter Instructions

1. Specifications

Item

Contents

Counting input

1 point

Reset input

External 1 point (also used for X0 input), internal 1 point (Y199) (reset while ON)

Counting mode

Count up only (non-holding type}

Count range

1to 65535

Number of counter contacts

32 contacts (C50 to C81)

Number of setting steps

Maximum 128 steps (can be set as desired using each counter contact.)

High speed output

High speed scan + output refresh (limited to YO to Y3)

Count speed

Maximum 8k cps. (changed by the number of High speed scan are steps.)

Minimum pulse width

Count input: 62.5 s Reset input: 470 s + ths

Rated voltage 24V DC
ON voltage Maximum 19.2V DC
OFF voltage Minimum 2.4V DC

Maximum input voltage

26.4V DC

Input current

Count input (IN. H).: Approx. 19mA (at 24V DC) Reset input (X0) : Approx. 5mA (at 24V DC)

input impedance

Count input : Approx. 1.1kQ Reset input : Approx. 4.4kQ

*ths: Time required to execute high-speed scan area

2. Operation Modes

o Operation type

" Internal .
Operation § Max. No. | Max. set ONIOFF | Operation
mode | ofsteps | value zgzggs seting | type Otver features Pty (e 581 VAl 1 s
e St value 3 —
) More than one - Set value 2— H
128 T contact can be :
0 otal | contacts [ ON/ Type 1 | controlied 8ot
steps | 65535 [{C50t0 OFF p value 1§ H
c8t) with each H : i
set value. Origin + 0; OsN Etapsed value
ON N
65535 | 32
Max. count S e
1 128 for contacts | ON/ Type 2 |value: (Tvar—v:llu“—!—Sox T t T——-'
steps | each |[{C50to OFF 65535 x 128 {value 2 valved
step CB1) Qrigin : B 4 Elapsed value
Set value can | oN on oN
be changed e Set valug 1
Total Sonlac(s ON while RUN e
2 8steps| geoag 5010 Setting | Type 1 | mode (special et 4
cs7) only areas i value 2
63610651 are Origin ; 4 Elapsed value
used) oN oN
Setvalue can
be changed
BB585 1 8 s | ON while RUN
3 8 steps each | (C50to Setting | Type 2 | mode (special
only areas
step | G5 636 10 651 are
used)
Setvalue can
9 be changed
ON while RUN
4 2 steps ;ggs (ngéi;ls Setting | Type 3 | mode (special
Cs1) - only areas
636 to 639 are
used)
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1) Operation Mode 0

The high speed counter counts up until 65535, If the
counting value is over the max. value (65535), then the
counting value is reset, it starts counting again from zero. [In
this case, the contact is not reset. It remains until the high
speed counter is reset (see C52 in diagram).]

The maximum number of presettable steps that can be
preset is 128. Any contact from C50 to C81 can be opened
or closed when the counter value for a certain preset step is
reached. It is possible to open or close a specific contact
more than once.

When a counter value has reached the set value, the
programmed contacts are opened or closed, then a fast
scan is performed. The high speed scan area scans as
usual. Contacts X, Y, and CR are also available in this area
as well as C50 to C81.

After the high speed scan is completed, output update is
performed for YO to Y3. Use them when you need high
speed outputs,

Note:

The maximum counter
value can be preset to any
vaiue between {and in-
cluding) 1 to 65535. The
default value is 65535,

I
1
1
1
i
i

Set | Seti Sat| Set
value 1 value 2 value 3 value 4
1 :
[ s | : 1
@ Setvalue 5! Set value 6 H
S 4 1
8
T 3 t t
g o T T v t
i H ! : ¢ |
o | | Setvalue 7 I !
€ : : ! | 1
3 !
E o T ™1 T
;5 H {56t vaiue 127 ! Set vatue 128 !
L : i t i
81 L i L

——Maximum 128 steps set ——
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Elapsed
: value

¢ When opening or closing the same contacts more than
once, be sure that the set value areas do not overlap.

Example

Selting ©®

£s0

Setting @
50

,*
i

Actual movemeant
C50

Contact €50 s closed and the
high speed area scan is ex-
ocuted. in this case, however,
the contact is already closed
and does not appear to
change.

Contact C50 is opened and
the high speed area scanis ox-
ecuted. In this case, however,
the contact is aiready open
and does not

appear to change.

When contact C50 is closed and opened three times as
shown in timing charts @ and @ above, the contact actually
behaves as shown in timing chart “Actual movement of

Cs0".

If you wish to close a contact from elapsed value 0, set the

scan area as follows:

OFF O,



2) Operation Mode 1

In operation mode 1, the high speed counter (HSC) allows
you to set up to 128 steps, and any one of contacts C50 to
C81 is closed or opened when the set vaiue for each step is
reached. While the set value cannot be changed during a
RUN, the maximum counter value of 65535 can be preset
for each step. This means that up to 65535 x 128 types of
settings are possible.

The following example shows the operation of high speed
counter contacts C50 to C53.

Key points on operation

o High speed counter (HSC) ON and OFF instructions are
executed in the programmed sequence.

o Each time a set value is reached, the high speed area
scan is executed and the elapsed count value is reset to 0.
o A contact, once closed, is not opened until an off

instruction is executed or a reset signal is input (X0 or Y199).

o If the maximum counter value is set after the last ON or
OFF instruction is executed, the control returns to the first
set value instruction in the program after the count reaches
the set value. If a maximum counter value is not set, the
control returns to the first set value instruction and continues
operation after the counter reaches 65535.

The fast scan is not executed when the value set by the
maximum counter value is reached.

o Programming Example

X181

X183

X183

X183

X183

X184

60

0

50 —

40

0

51 -

65

0

52 =

55

0

53 4

10

0

50 —1

’_"—{ l————m Operation mode 1 is selected.

C50 cioses when count is 60,000.

€51 cioses when count is 40,000
aftor C50 is closed.

52 closes when count is 65,000
alter C51 is closed.

€53 closes when count is 55,000
ater C52 is closed.

€50 opens when count is 10,000
after C53 is closed.

Set value
65,000 __
0 ) } Elapsed
ON at 60.000 OFF at 10,000 value
gf ON at 40,000
3
3 -
€
g o5t
'
o ON at 65,000
£ [
3 .
£ 52
5
8 ON at 55,000
EL a

128 steps set
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3) Operation Mode 2

In operation mode 2, the high speed counter (HSC) can
count up to 85535. 1t allows you to preset up to 8 steps, and
any of contacts C50 to C57 is closed each time the counter
value for a preset step is reached. (Other HSC contacts, if
programmed, wiil be ignored.)

Only open-to-close (ON-to-OFF) contact transitions can be
programmed, but the set value can be changed during a
RUN.

In the following example, the set values for high speed
counter contacts C50, C51, and C57 are changed.

Key points on operation

o The HSC’s contact-close (ON) instructions are executed
in the ascending order of their set values.

o If the same counter contact is used in the contact-close
instruction more than once, the last step is valid for that
contact.

o If any contact from C50 to C57 is used in the contact open
(OFF) instruction, the instruction acts as the contact close
(ONY) instruction.

o Set values for HSC contacts are automatically placed into
the data memory’s special area corresponding to each
contact. The set value for a HSC cantact can be modified by
first updating the contents of the corresponding special area
during a RUN and then closing the contacts of the set value
change relay (Y198). The HSC is reset and then a new
value is set while Y198 is closed.

o Even if a contact close (ON) instruction is not in the
program, the HSC can be run by first writing set values into
the special areas that correspond to counter contacts and
then closing the contacts of Y198.

Set value

* Programming Example

HSC set instruction:Sets 1,000 for

Selects operation mode 2.

¢ D i 1he set value

Sets the 3 low-order digits of set

Sets the 2 high-ordor digits of set

Sets the 3 low-order digits of set

Sets the 2 high-order digits of set

Sets the 3 low-order digits of set

Sets the 2 high-order digits of set

Resets HSC and exscutes set

X183
1
0
50 s
X184 "
1
300
57 |—4 Sots 1,300 tor C57.
X181
—
X32 X178
} R100
change signal.
GRI00 X160
value for C50.
GR10C X160
value for C50.
CRI0C X160
value for C51.
CRI00 X160
value for C51.
CRI00 X160
value for CS7.
CRIOO X160
valu for C57.
CR100
. value change.

Efapsed value

|
] ON at 400
|
1
l ! i
[ = ' !
I ON at 1,000 1
@« ) 1
Ea l 1 1
52 ! 1 "
g g ® ¢ t H 1
3% ON at 1300 { ' L
20 [
|
L 057 $ T
Roset | Reset
ﬂ I
iss :

(Set Value Ghange Relay)

8 steps set
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The timing in the example is for
the latiowing values:

(700)=400}
@on=0 J®
(762)=0
qogy=y  J1O0
(104)=150
(705)=1 }"‘50
Sats 400 for C50.
Sats 1,000 for C51.

Sets 1,150 for C57.



4) Operation Mode 3

o In operation mode 3, the HSC allows you to preset up to 8
steps, and any one of contacts C50 to C57 is closed each
time the count value for a preset step is reached. (Other
HSC contacts, even if programmed, will be ignored.)

Only open-to-close (ON-to-OFF) contact transitions can be
programmed. Set value can be changed during a RUN.
The maximum count value of 65535 can be preset for each
step. This means that up to 65535 x 8 types of setting is
possible.

In the following example, the set values for HSC contacts
€50, C51, and C52 are changed.

Key points on operation

o The HSC’s contact-close (ON) instructions are executed
in the ascending order of specified contact numbers (C50 to
C57).

o If the same counter contact is used in the contact close
instruction more than once, the last step is valid for that
contact.

o If any contacts (C50 to C57) is used in the contact-open
(OFF) instruction, the instruction acts as the contact-close
(ON) instruction.

e Set values for HSC contacts are automatically placed into
the data memory’s special area corresponding to each
contact. The set value for a HSC contact can be modified by
first updating the contents of the corresponding special area
during a RUN and then closing the contacts of the set value
change relay (Y198). The HSC is reset and a new value is
set while Y198 is closed.

o Even if a contact close instruction is not in the program,
the HSC can be run by first writing set values into the
special areas that correspond to counter contacts and then
closing the contacts of Y198.

Set value

o Programming Example

T
ON at 20,0001

r o5 T T
« ON at 10,000 ON at 60,000
. [
Eg
5% ON at 30,000 ! ON at 40,000
=8
t
L 052 L
Reset :
1
¥ l
(Set Vaiue Change Relay)
8 steps set

3-3. Description of Instructions

Selects operation mode 3.

C50 is closed when
20,000

C51 is closed when
10,000.

52 is closed when
30,000.

count is

count is

count is

Differentiates the set valug

change signal.

Sots tho 3 low-order
digits (000) of
set valus for C50.

Sets the 2 high-
order digits (15) of

set valuo for C50. |

Sets the 3 low-order-

digits (000) of
set value for C53.

Sets the 2 high-
order digits (60) of

set value for C51. .

Sets the 3 fow-order
digits (000} of
set vale for C52.

Sets the 2 high-
order digits (40) of
set value for C52.

Set vaiue is
= changed to
15,000.

Set value is
changed to
60.000.

Set value is
i~ changed to
40,000.

Rosets HSC and exccutes set

value change.

X181
]
X183
20
0
50 —
X183
10
0
51 —
X183
30
0
52—
X32 X178
i (=)
CRO X163
0]
CRO X163
15
B
CRO X163
0|
CRO X163
T e
CRO X163
s
|80 ]
CRO X163
0 |
641
CRO
—
Elapsed value
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5) Operation Mode 4

In operation mode 4, you can preset two steps (C50, C51)
and count up to 65,535. The two steps are interlocked with
each other, which means that C51 is always closed before
C50 is closed, at the timing corresponding to the value set
for C51. (Other HSC contacts, even if programmed, will be
ignored.)

Only open-to-close (ON-to-OFF) contact transitions can be
programmed. A set value can be changed during a RUN.
In the following example, the set values for high speed
counter contacts C50 and C51 are changed.

Key points on operation

o The set values for G50 and C51 should always satisfy the
following condition:

Set value for C50 > Set value for C51 > 0

e If the same counter contact is used in the contact-close
instruction more than once, the last step is valid for that
contact.

o If any of contacts C50 and C51 is used in the contact
open (OFF) instruction, the instruction acts as the
contact-close (ON) instruction,

o Set values for HSC contacts are automatically placed into
the data memory's special area corresponding to each
contact. The set value for a high speed counter contact can
be modified by first updating the contents of the
corresponding special area during a RUN and then closing
the contacts of the set value change relay (Y198). The high
speed counter is reset and then a new value is set while
Y198 is closed.

o Even if a contact-close instruction is not present in the
program, the high speed counter can be run by first writing
set values into the special areas that correspond to counter
contacts and then closing the contacts of Y198.

Set value

¢ Programming Example

X181

X183

X183
i

¢ 1

3

0

50 b

!

CRO

CRI

CRO

CRI]

__?SMI 78 .

X163

a
—){(3i’:_)f{1 78 .

X163

— {750 ]

El

0

500

51 —

Maximum 2
contacts

ONat 1,250

51

ON 2t 2,000

X32

Y
(Set Value Change Relay)

\—Maximum 2 steps set—
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psed value

Selects operation modo 4,

€S0 is closed when count is
30,000

C51 is ciosed 500 counts before
€50 Is closed,

Ditferentiates the set valug
change signal.

Sets the 2 high-order digits (02) of
€50,

The set value is changed 0 2,000,

Sets the 3 low-order digits (750} of
cst.
The set value is changed to 750.

Resets HEC and executes set
vaiug change.



3. Resetting

Resetting occurs when the external reset input (shared with
X0) and the internal reset relay (Y199) are ON.

When a resetting is made, contacts C50 to C81 are all
switched OFF, and high speed scan area execution +
output update are conducted.

Contact C50 to C81 switch ON condition

o The contacts are ON from the time when the count value
reaches the one set by the ON set instruction (STRT X183)
to the time when the count value reaches the one set by the
OFF set instruction (STRT X184) or when the high speed
countter is reset,

o For the contacts which are not set by OFF instruction they
are not switched from ON to OFF until reset is applied.

o If the maximum count value is exceeded, the count value
is reset and counting begins again from 0, but there is not
reset of the contacts.

o It is also possible to switch ON/OFF one contact several
times, but care must be taken regarding a change of the
contact it there is an overlap of the set value areas.

4. Operation notes

o This HSC is a non-hold type.

e |f there is either an ON set instruction (STRT X183) or an
OFF set instruction (STRT X184), the (IN. H) terminal
becomes high speed pulse input, and X0 (RST) becomes
high speed counter reset.

o STRT X183 and STRT X184 can be anywhere and in any
order in the program, but the maximum count set instruction
(STRT X182) must precede STRT X183 and STRT X184,
and STRT X185 + JMP31 to JMP END31 must be at the
end of the program.

o If high speed output is not necessary, the high speed scan
area designation (STRT X185 + JMP31 to JMP END31) is
not necessary.

o In operation mode 0, changing of the set value for the high
speed counter while it is running is not allowed.

When the set value requires change either select operation
mode 2 to 4, or make a high level instruction program that
reads HSC's elapsed values and compares them.

5. Response speed
o Minimum pulse width:

110ps + 15 us x nt

If there is an immediate transfer instruction in the high
speed scan area, then the response speed will be as below.

180 us + 15 us xnl

o Minimum set value interval:
230 us + 15us xni +tHS
Pulse cycle

If there is an immediate transfer instruction in the high
speed scan area, then the response speed will be as below.

365 s+ 15us x +tHS
Pulse cycle

if there is no immediate transfer instruction in the high
speed scan area, then the response speed will be as shown
below.

185us + 15 pus xnl
Pulse cycle

o Minimum reset pulse width:
470 ps +tHS
If there is an immediate transfer instruction in the high
speed scan area, then the response speed will be as below.
600 us + tHS
If there is no immediate transfer instruction in the high

speed scan area, then the response speed will be as shown
below,

450 ps

nt: number of contacts for ON or OFF switching when
set value is reached
t HS: time required for high speed scan area execution

(7.5us x number of steps if basic instruction only)
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Sets operation mode of high speed counter

K: High speed counter operation mode number

|
I i K
Program example Address
0
] X181
| L 2 1

Key operation

B Explanation

This function sets the operation mode of
the high speed counter (for description of
operation modes, see pages 101 thru
107).

The example above shows how to set the
operation mode 2.

If this instruction is not given, the high
speed counter uses operation mode 0.
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Setting of max. counting value of high speed counter.

¢ Basic system of instructions

I X182
L K1
K2
Program example Address Key operation
X182 0
I——————- 64
1
500
2

@ Explanation

The max. count value of the high speed
counter is set.

K: “thousands™ and higher digits

Ka: “hundreds” and lower digits
The max. set value is
K1 x 1,000 + K2, and note that
K1 x 1,000 + K2 £ 65,535.
In the program example, the maximum
count value is set to 64,500.
If there is no maximum count set
instruction, it becomes 65,535.
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Setting ON conditions of high speed counter contacts.

' ON setting |
(x183)

¢ Basic system of instructions
L
i K1
K2
N
Program example Address Key operation
X183
11 0
1 1
1
0
2
50
3

B Explanation

The count value and the contact that are
switched ON when the high speed
counter operates are set.

K1: “thousands” and higher digits

K2: *hundreds” and lower digits

N: contacts to be changed (50 to 81)
In the program example, the setting is
made so that C50 is switched ON when
the elapsed value is 1,000.
K1 % 1,000 + K2 must be a value smaller
than the maximum counting value.
N is 50 when C50 is to be switched ON.
N is 81 when C81 is to be switched ON.
Designations can only be made within
the 50 to 81 range.

110 33 Description of Instructions



o Basic system of instructions

.
11 K1
K2
N
Program example
X184
Il
11 2
0
81

Address

Setting OFF conditions of high speed counter contacts.

Key operation

HIRT

@ Explanation
The count value and the contact that
are switched OFF when the high speed
counter operates are set.

K1: “thousands” and higher digits

K2: “hundreds” and lower digits

N : contacts to be changed (50 to 81)
In the program example, the setting is
made so that C81 is switched OFF
when the elapsed value is 2,000.
K1 x 1,000 + K2 must be a value smaller
than the maximum counting value.
This instruction is effective in the
operation mode 0 and 1 of the high
speed counter.

3-3. Description of Instructions
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Setting of scan area after counting-up of high speed counter.

e Program example

i
! ><‘uzsL 12
il JMP 31 t<-indicates the 15
! high speed

Address Key operation
scan area 16

(iS{I) m heading. " I
) o/
17 [o]
C51 CRO
— 18 (][0 ] per
i
L E
on
2 BEIEIEM
= o B
i i Indicates the
i JMP END 31 g I high speed 29 out] | v 1 | IwRT
U 5l scan area O Lo
end.
END s+—No program 23 : o i

can be

written after
JMP END 31. 24 END| [WRT

@ Explanation

Within the high speed scan area, basic

instructions (except timer), the immediate

transfer and differential instructions can

be used. The high speed scan area need

not to be designated, when it is not

necessary.

The high speed scan area shall be

designated at the end of programming

procedure.

X185 instruction is executed only with

JMP31 and JMP END31.

o After execution of high speed scan,
outputs (YO to Y3) are up-dated. Use YO
to Y3, it high speed output is required.
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Resets the high speed counter counting value to zero and switch OFF each
high speed counter contact.

5 ® |
° Program example Address Key operation
0
CRO 1
b —() l 1

[ Explanation

High speed counter resets high speed
counter value to zero and switch each
{C50 to C81) contact by switching ON
Y199 of internal reset relay.
Simultaneously, high speed scan area
execution + output update are conducted.
in the example above, when CRO is ON,
it resets high speed counter.
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Set iiajlue‘ chénge :
. ‘rel‘ayf‘(Y198)‘ .

o Basic system of instructions

L
‘ |
o Program example
X183
b
0
50 —

i ¢

X32 X178
s —
CR100 X160
700
636
CR100 X160
— — ]
637 [t
CR100
| @

HSC setting
sets 1,000 to C50

Mode setting
selects 2

Set value
ditferentiates the
set value change
signal

Sets the 3 low-order
digits set vaiue of
c50

Sets the 2 higher-
order digits set
vaiue of C50

Resets HSG and
exeoutes st
value change

Address

——

0

Change set vaiue of high speed counter contacts (C50 to C57)
during RUN mode.

Key operation

W (][] [o e

RT

S
@

=

=
=
E}

S
—_
&
-
-
S
=]

=
sl
3

3
o
13

Lz |TS -] Ta
E RN = {3
3
=]

Q
<
S

sl Esl Bl
= = =

=
ool
B

HiBIBRER
[=][=][=][=][Z]

=
o]
-

o @ olioll®
BiRIRREEE

Lz |T% L2113
H! o Tg Ta

[-][]
[=][°]

=
3
3

Le] A
out Y
{18)

(][]
[=][=]
HIE

I
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@ Explanation

When Y198 is ON, high speed counter
set value is changed by content of
special data memory 636 to 651
{non-holding area).

When high speed counter is used, data
memory 636 to 651 correspond to each
contact and set value area as follows.

Set value area
designation contact

Data memory
number

Area of set value three
low-order digits to switch
C50 ON.

636

Area of set value two
high-order digits to switch
C50 ON.

637

Area of set value three
fow-order digits to switch
C51ON.

Area of set value two
high-order digits to switch
C51 ON.

.
. .

Area of set value two
651 high-order digits to switch
C57 ON.

When the high speed counter instruction
is not used (in case of no STRT X183,
STRT X184), it is possible to use as
non-holding data memory.

o Explanation of program example
Under the condition of setting 1,000 to
C50, change to operation mode 2 and set
400 to data memory no.636, 637.

All the same time set value change relay
switch ON, change C50 set value to 400
and reset high speed counter.

(Shows the status to be set "400" to data
memory no.700, “0” to data memory
no.701 before hand.)

Set value

£

p:
ON at 400

50

Reget

Yigs

Reset

(Set value changs relay)

3-3. Description of Instructions

d value
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CHAPTER 4

HOW TO USE
PLL. PROGRAMMER Mark II (APL2114)

4-1. Functions
4-2. Password setting DIP switch

@ The following diagramatic symbols used in “How to Use
programmer” are used on the following understanding.

(RAM specification)
Shows only what can be operated when only the RAM built-in
to the control unit is used.
(ROM specification)
Shows what can be operated only when the ROM is attached to the
control unit.
(RAM specification/ROM specification)
They show what can be operated for both the built-in RAM and the
ROM.
In operation, the memory (ROM) has priority.

° PROGRAM MODE

PROG. RUN

» RUN MODE

PROG. RUN

“PC” is the abbreviation for Programmable Controller.




4-1. Functions

denotes “instruction key” and denotes “numerical key".

o denotes the available function. * denotes the cancel of retrieval.
RAM specification: When using only RAM built-in to controt unit.

ROM specification: When using ROM, attaching it to control unit.

PROG. Mode, RUN Mode: Change mode change-over switch of control unit to PROG. or RUN.

IR

Lo (Lo o8] ]

) (Increment)
Lol ¥

™ (3] (Decrement)

oo B (¥

R e
0 8 A )

b=l RS

0 8 3

HEnEn

B {Recording On)

[5] (Piayback ON

[F1(5] (Prayback ony[F]

bedle]LoJedbed

Lo JCo Lo femd

&
EEE O EE

- *
B P @ e e

: S
EH@HEi

(o (=12 1 (57 e ] o

FEENFEE M EER
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ications, change should be carried out with the memory (ROM) detached after
transterring the program contents to the built-in RAM {procedure No. 12 in the above list.)

Function Key Operation List

E Clearing of program
NOP deletion

Readout of elapsed value

El of timer/counter/high

speed counter

Save program fo tape

Verification of tape

-] | [=]
[=]
Cassette loader

Load program to tape

E] Readout and setting of
data memory

E] E Forced output

Transfer to internat
RAM from memory
(ROM)

ROM writer

Store program to

1] EEP-ROM

o Programmer address display
Address indication of Programmer is
three digits.

]
]
x

o
i
o
=
L
12

Indication of address of 1000 and higher
are displayed at the three digits numbered
point.

00T Ty T g

'—'o '-’o ‘o lluminates
2013 ™1 ] ‘-",

blo &0

o Connection of Programmer
Programmer cable (AFB8511) shouid
be connected as following picture.




4

Function mode display
(red LED}

Address display
(3 figures) A
Dlsplaylpart

Error display ——
(amber-colored LED)

Signal “ON" display Delete/inse:

{green LED)

It ascertains whether VO relay,
internal relay, timer and counter
contact operate and circuit is
put into continuity. Displays
time-up of timer and count-up
of counter.

fotiowing 7]

DELETE.

It deletes/inserts data. It writes programs in
memory.

When it is depressed,

changed over to

Numerical key Keyboard pan

PL Programmer Mark I is composed of display part and keyboard part
(rubber diaphragm switch): M Programmer cable should be used for
connection to Micro Controller.

Decrement key
It subtracts 1 from address
and displays its contents.

rt key Write key

,itis

Function key

In combination with key
pressed next, it designates
various functions.

BOG CLR FsCST WHT
‘NDP DELT  F.CST CHECK

« T READ

FeCST READ

Cassette jack Electronic Instruction keys Ali-clear key Programmer-
Mini-plug is used. buzzer They are keys with in- All displays are fixing screw
struction words displayed. cleared. Read key (Increment key)
When they are depressed, (Light goes off.)  corves aiso as incre-
Instruction key operation LED for indicating opera- Clear key ment key, and reads out
display ) tion of corresponding in-  pisplays except for  contents of address set.
{red LED) Data display  struction keys are lighted.  aqdress display When it is pressed con-
(3 figures) part are cleared tinuously, it adds 1 to
(Light goes off). address and displays its
contents.
{1 Explanation o Before proceeding to the

e Programmer keys are classified by
color according to their operations.
Blue: Instruction key

Ivory: Numerical key

Green: Operation key {only DELT is
yeilow.)

Yellow: Function key

° key can designate the following
function modes in combination with [5]
pressed next.

(F](e]: All-clear of programs (erasure)
[¥][7]: Deletion of NOP

[¥][z]: Read-out of elapsed value of timer/

counter, high-speed counter and data memory

[¥1(<]: Save program to tape

[¥1(s]: Collation of cassette tape with

memory

[F1[e]: Load program to tape

[#][=]: Read-out and setting of data
memory

[F][1][s]: Forced output

[FI[5][s]: Store program to EEP-ROM

[FI][s]: Transter of ROM
contents to RAM contained in control
unit.

[F1E5: functions also as DELT key.

o Terminology

F: Abbreviation of FUNCTION

INST: Abbreviation of INSERT

DELT: Abbreviation of DELETE

WRT: Abbreviation of WRITE

ACLR: Abbreviation of ALL CLEAR
CLR: Abbreviation of CLEAR

PROG: Abbreviation of PROGRAM
CST: Abbreviation of CASSETTE

T/C: Abbreviation of TIMER/COUNTER
1/0: Abbreviation of INPUT/OUTPUT
NOP: Abbreviation of NO OPERATION,
meaning instruction does not do anything.
INCREMENT: To add 1 to address.
DECREMENT: To subtract 1 from
address.

(Note)
[ denotes “numercial key",

4. HOW TO USE PL. PROGRAMMER Mark 11

next page

Rubber sheet switch in keyboard part is
highly wear-resistant and environment-
resistant by virtue of its flush printing,
and letters don’t become blurred semi-
permanently. Further, it gives nice feel
and is highly operative,

o Press [« key for deleting all

display part.

© Press key for all display other

than ADDRESS portion.

o PL programmer MarkII (APL2114) is
improved version of PL Programmer
(APL211002) and perform all previous
function. it can be used with Micro
Controller, PL MarkIll, PL Mark Il and PL
ROM WRITER.
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Clearing of

_ program
(RAM Specification)

{PROGRAM Mode)

Example

(Address 0) (Address 1)
XQ X1
p—F—i—

{Address 2}
x2

{Address 3}

When writing a new program, it is necessary to
clear the memory built into the control unit. Do not
write over old data. It will cause program errors.

Operation Procedures

0]

Changing mode change-over
switch to PROG mode.

{Display all ciear)

PCLA LT TCRD FUNC & )
Y
ACORESS: DATA

ST AND | OR HOT  0ut
1 13

. E] program clear mode)
@
F (Execution of
clearing of program)

[im:_][b

* From step 2 on, only related

pottions are displayed for the sake of
explanation,

Basic Operation Procedures

@ Changing mode

Changing mode-change
swilch of control unit 1o
PROG (program mode)

@ Clearing display

Entire clearing of display part
(Light is put cut.)

@ Designation of
ptogram clear
mode

(1l

Light of program clear mode
goes on.

® Executing pro-
gram aif clear

&

Executing ALL CLEAR

120
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o Explanation

e By ALL CLEAR, contents of program
memory (RAM) written in addresses from
0 to last address are ali cleared.

e Conditions of holding-type internal
refay and holding-type counter are all
cleared.

* Data memory is not cieared.

o Terminology

E} . Abbreviation of ALL CLEAR. ltis
for clearing display entirely.

(Light to what turns off)

5] : Abbreviation of DELETE/INSERT.
When this key is pressed following [}

key, it functions for DELT.




Writing programs in memory contained in
control unit.

Operation Procedures

D PCR CST T/CAD FUNC € 3
W e iFa

(RAM Specmcatnon)

ADDRESS: DATA

{PROGRAM Mods) l ' l ,
ACLR{ (Al clear of displays)

SYAT AND OR NOT our

M [ MCR P END

SR X A cR STR

PROG. RUN Example 2 .
ADDRESS: T DATA
(Address 0) (Acdress 1} \Adaress 3 (Writing program | o I | }
X0 X1 from address 0)
11 11 Yo
L] iy
O]
u U
il E (Program set)
1 @STRT
ox
ADDRESS: T DATA:
I | —
(Write)
Memory after writing ®

ADDRESS DATA
Address Contents of memory l I l ! l
——— {Program set} Yo
STRT]I x
H | |10.15)

ox

[imj:j[w;—.—_]

ADDRESS: DATA:
(Program set) £
e0R

o

ADORESS: DATA
L_:_:;j [._:]

ADORESS. DATA
(Program set) l I | |
o0UY

AGDAESS: DATA,
/
wnte 1l |

#* From 2nd step on, only related portions are displayed for the sake of explanation.

Basic Operation Procedures  © Explanation e Terminology
@ Dispiay part all clear. (Light is e When program is written in memory by : Abbreviation of WRITE. It is a key
put out) [, address is increased by 1 auto- for writing programs in memory. (RAM}

Pushing numerical key, set . !
address of memory desired matically, Grammatical errors are

@ Cloating display

@ Address set o Pk ; . A
: R e 1o address rejected, and display light of maloperated
Set instruction statement part goes on and off.

demed 10 be written 10 .

© Setin display part Alihis tme. ight Cancel operation by [ key (or [ key),
AT mfﬁ of display corresponding lo N -

nstruction 20 finsiruction key deprosacd and do it all over again.

statement goes on, and value of

rumerical key is msolayed in

data display part. (Note)

® Wile instruction, wnich s set denotes “instruction key"

Writing in in display part, in memory. t .
memory U increasing address by -

1. the contents are displayed.
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“Readout of

program

Reading out contents of program written in

memory contained in control unit and confirms

it. When memory unit (ROM) is attached,
its contents are read out.

(PROGRAM mode)

(RUN mode)

gicel

(@] ]

(RAM Specification/ROM Specification)

RUN  PROG. RUN @
Example
{Address 0} (Address 1} (Address 3)
I I @
1 i "

{Adaress 2}
X2
i1

Address Contents of memory
srnr
0 HIE
1 AND
—H— 018
lul
OUT
O—$ (15)

Operation Procedures

ACLR{ (Display ail clear)

(Setting at address 0)

{Readout)

(Conterns [ ] [o )

(Contents [5] {3 Ch

(Contents ] [4] [2])

(Contents E])

{Contents B!

PCLA €37 TICRD FUNG B )
Wy tusel (Fa

Ew_‘mjt’:]

SR AND  OR HOT | OUT
T c

 ADDRESS N DATAS n
[l 2]
®5TAT

X

ADDRESS OATA:
! ]
[__j [j
SAND
X

ABORESS = OATA:
C el 2]
€OR
X

ADORESS: DATA
a n
LE E
*0UT
Y

E@ﬂ@m@<§@<§@

* From 2nd step on, only related
portions are displayed for the sake of
explanation.

Basic Operation Procedures

@ Ciaaring display E] Dispiay part a‘II clear. {Light is

Pressing numerical key, set
address of program desired
1o be read out 10 address
display part,

@ Address set [

When read key is pressed,
% Jcontents of memary of
address set are displayed.

O Start of readout

Furiher, when this key is

@ pressed, address is
increased by 1, and contents

of the memory are displayed.

® Readoyt When decrement key is

D pressed, address is
i

contents of the memory are
displayed.
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e Explanation

o Data can be read out from any address
number.

e For initial readout, press [Fkey.

o |t is used for modifying programs and
monitoring continuity condition of circuit
during operation.

4. HOW T0 USE PIL. PROGRAMMER Mark {1

© Terminology

[¥9: it reads out contents of address set.
When it is pressed continuously, address
is increased by 1, and the contents are
displayed.

INCREMENT (increase): it means
adding 1 o address or numerical value.
DECREMENT (decrease): it means
decreasing address by 1.



Retrieving addresses of designated programs
from programs written in memory built-in
control unit or programs written in memory
unit.

(RAM Specmcatlon/ROM Specification)

(FROGRAM inods)  (RUN mode)
| || |
PROG. RUN  PROG. RUN Operation Procedures |

(when setting programs for 1 step)
Address search from instruction words.

PCLR  CST T/CARD FUNC E( )
Example o an e
 ADDRESS: DATA

(Address 0) 1Md'055 1} (Address 3)
X
? II YO ACLR/ (Display alt clear) SIRT  AND  OR NOT Ul
MCR NP END

T [
(Aadross 2 | s X Y <R STK
| ® .

(Address 4) (Address 6) ADDRESS AT
(+] {Program LJ
OR

YA
i} Y1 set)

L
(Address 5)
X
ADORESS DATA
| ¢ l | g |
(Start of search) ot

ox

®
®

Address Contents of memory

[ ADORESS. DATA
s} STAT]L X D | I l 3 |
-+ 18) w | (Re-search) 5 rH 3
AND || X ox
1
OR X  ADDAESS: DATA
T |loast| 2 | |
E (Completion)
#* From 2nd step on, only related
STRT portions are displayed for the sake of
HE|| 08 explanation.
5 OR X
T Jo.18)
ouT Y 1
O-4|[ s

2

@

roowoN

o

Basic Operation Procedures ¢ Explanation
o Used for modifying programs and

Display part all cleat (Light is . LT - L
@ Cleaing disgiay =1 put out.) monitoring continuity condition of circuit
® Setting programs @@ Selting programs desired to being operated.

be searched o Capable of search even only

It retrieves {rom address 0 ili H 9 ¥

1 atievesfrom adre auxiliary instructions of sl [, (=]
programs tobe searched are  Refer to Operation Procedures T of

it dispk: the

® Rotiova Sogons and stops. Address reference -IL.
when (] bution is pressed o Search only for numerical value is not

again, it searches addresses "

onward. possible.

Upon completion, light of all

displays s put out.
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ference
(RAM Specification/

unit.

(PROGRAM Mode} (RUN Mode)

(]

|

[ ]

PROG.

ROM Specification)

RUN  PROG. RUN
Example
(Address 0} {Address 1) {Agdress 3}
X0 X1
1 I YO
(Address 2]
X2
{Address 4} (Address B}
Yo
1} Y1
{Agdress 5)
¥t
ir

Retrieving addresses of designated programs
from programs written in memory builtin
control unit or programs written in memory

Operation Procedures Il

(When setting auxiliary instructions 2%

-

1, [=Jonly.)

Address search from the No. of [, [, [=].

©

ACLR| (Display all clear)
@
(Setting auxshary
nstructons)
®
READ
{Stan of search}

®

READ
w (Re-search)

®

{Completion)

PCLR CST T/CRD FUNC E( )
¥a o e

 ADDRESS: DATA

SIRT AND OR HOY out

T c MCR FU L END
L x v o sw|

ADDRESS: DATA
n
[_:] L_:]
o

ADORESS: OATA
a2 n
] u
aOUT
o

ADDAESS: DATA:
L{ n
U
#STRT

.Y

[E[:mj

x From 2nd step on, only related
portions are displayed for the sake of
explanation.

Basic Operation Procedures

® Cleanng dplay

Display part att clear (Light is
put out}

@ Setting programs

[

Setting programs desired to
be searched

® Retrieval

1t relrieves from address 0
sequentially, and when
programs 1o be searched
are discovered, it displays
the address and stops.
When ] button is pressed
again, it searches addresses
onward.

Upon completion, light of all
displays is put out.
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o Explanation
e Used for modifying programs and

monitoring continuity condition of circuit
being operated.




Programs are newly inserted in designated
addresses of programs previously written.

(RAM Specification)

(PROGRAM Mode) Example

{Address 3}

(Address 0) {Address 1)
X0 X1

O]

(Address 2} Tlnsemon
X2

.w
AND
—H' 015

@

(Insertion)

Memory before insertion
Address Contents of memory

{Address 0} (Address 1}

X0 X1 %3
F—A—e—— (%)
(Address 2)

X2

R

(Address 3) {Address 4)

Memory after insertion

Address  Contents of memory
°
1 AN
2
3
4

Operation Procedures

| L] ACLR; {Display al clear) S -
Lo d 1 c WCR

PCLR  CST W/CRO FUNC Kt )
O GRsel ik
ADDRESS: OATA

A x 1] cR 5T

ADDRESS DATA
3
J

{Setting
address 3)
ADORESS: DATA
2
{Settng l A |
programs) OAND

Efs_s:[iij

20UT

oY
* From 2nd step on, only related

portions are displayed for the sake of
explanation.

Basic Operation Procedures o Explanation

Disptay partall clear. (Lightis @ When a program is newly inserted into
put out) a designated address,, all addresses (up
to those with next NOP instruction) are
increased by 1 automatically, and the
NOP instruction is eliminated. The

@ Cioaring display E‘]

Press numerical key and set
(] |agdress of program desirad

1o be inserted, 10 address
display part.

@ Setting address

B sating (|52t nstrtion staement 1o~ adiiress thereatter does not change.

statement X1t be newly inserted. o If the address with NOP instruction is
insert instruction statement  the same as the program that is to be
in address set, then address N N .

@ Insertion [ |being Increased by 1, inserted, NOP instruction remains the

program is transfesred and

the contents are displayed.

same.
@ An error will occur if a program is
inserted in an address that exceeds the
final address.
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o An error wilf'oceur, and no insertion will
be made, If the result of insertion would
be to exceed the maximum capacity of
the program.

o Terminology

INST: Abbreviation of INSERT. Itis used
when inserting program.

» Before proceeding to the
next page
There are cases where programming is

impossible unless ™ instruction is
used, so be sure to program them in,
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memory built-in control unit.

(RAM Specification)

(PROGRAM Mode) Exampile
{Address 0} (Address 1) (Address 3)
1 1
1t it Yo

1 t
{Address 2] of
| S — *2)_j Deleton

Memory before deletion
Address Contents of memory

star}{ x
o [Eorsl o]

1 AaND I x
=k [}(018)

2

3

(Address 0) (Address 1) {Address 2)

6

Memory after deletion
Address Contents of memory

STR x
|
AN x
OUT
04

Programs of designated address are deleted
out of programs previously written into the

Operation Procedures

(Setting address 2)

3

[EET] Deletion;
wst] )

(Display all clear)

(Confirming readout of
contents of address 2}

PCLA CST TICRD FUNC & |
o et tFp
ADDRESS: DATA

STRT AWD  OR Nor ot
1

SR x v ch ST

[szsssj‘? [nm:

 ADORESS E) OATA
e 2]
e0R
X

ADDRESS: DATA

A n
[_—:] I:I
a0uT

# From 2nd step on, only related
pottions are displayed for the sake of
explanation.

Basic Operation Procedures

® Clearing display &?Aﬁf)‘w"“"cmm“gm'5

Pressing numerical key, set

. address of program desired
@ Address set ] 1o e deteted o acenose
display part

‘Alter deleting program of

address set, address is

® Detetion [ (& |decreaseavy 1,and program
being transierred, contents

are displayed.

o Explanation

o When a program of a designated
address is deleted, programs after the
designated address are decreased by 1
automatically, and the contents of
memory from the next address are
transferred forward.

e To make sure contents, above
operation procedure @ are carried out.
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o Terminology

DELT: Abbreviation of DELETE. itis
used when deleting program.

o Before proceeding to the
next page

o When deleting program, there are pro-
grams relating to i instruction, autput
programs or programs of contacts, so be
sure to delete related programs also.



One step of a previously written program into
the memory built-in control unit is erased.

‘ Example Operation Procedures
(RAM Specification) One row elimination
X0 X1 | x3 | xa
(PROGRAM Mode) (014 o PR ST e e )
(Address 0) (Address 2) ADDAESS: OATA
(Address 1)L _ _l{Adaress 3) | (Address 5) [ : [ :
(Display all clear) ST WD OR_ WOT  OUT
PROG. RUN @ 10 e e ao
(AoaSelss 4 @ N
Memory before erasure ADDRESS: oA 3
Add Contents of mem X {Setting
ress ontents of memory 015} 3 program) peoTy
ox
0 @
ADDAESS: E DATA. 3
1 RE. [_j [_.:
. (Search) GAND
2 exX
@®
ADD“ESS I-DAYA_I
3 ion of one :]
WRT step of program) ern
4
* From 2nd step on, only related
5 portions are displayed for the sake of
explanation.
X0 X1 X4
' b
(Address 0) (Address 1)(Address 3)
(Address 5)
X2
fl—
1y
(Address 4)
Memory after erasure
Address Contents of memory
Condition of NOP
Basic Operation Procedures o Explanation o Before proceeding to the
@ Clearing display Display part all cear gl @ Wheen you want to erase on step of a next page
put out) program, read out contents or program o When deleting a program, be sure to
@ Setting programs [} Seting program desired o desired to be erased, and execute erase all related program, since there are
@ Fetron oo | operation of [arfjer], appended contact programs, etc.
tetrieval xecution of retrieval ° Terminology
@ Erasing one step [erenaton of ne step o Ope row elimination: To change one

row of a program of a certain address to
NOP (NO operation).
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o programs.

(RA Spcmction) Example

{Agdress O) (Address 1}

{Address 5)
(PROGRAM Mode) X0 X1 %4
(Agdress 3) :
PROG RUN (Address 4)
X2

Memory before deletion of NOP
Address Contents of memory

P—.
STRT X
O E
} AND
-
of NOP

AND X

(018
OR X
e g | (GRES)
ouT Y

O4i| st

{Address 0) (Address 1)
X0 X1 X4

[ "N OV \o

{Agdress 2) (Aadress 4)

{Address 3
x2

Memory after deletion of NOP
Address Contents of memory

e
STAT X
o [llo]

!
2 [5e]

3

4

Condition

Deleting all NOP instructions written into the
memory built-in control unit and reducing

Operation Procedures

o PCLR  CST TICAD FUNC &
W W tasg i1
ADDAESS: DA
I
(Display al clear) STRT AND | OR  WOT  OuUl
T < MCR NP ENO
SR X M o STK

z
ADCAESS: DATA: P
NOP gelete u
1] { ] ‘ l
mode set)

3
B (Beletion of NOP)

[Amzssj [wA:

# From 2nd step on, only related
portions are displayed for the sake of
expianation,

Attention!

“0" in data display part & is dis-
play of function mode showing
NOP delete [#][1]

Basic Operation Procedures o Explanation

o Terminology

® cloarngdispiay

o Deletion of NOP removes ali NOP's in
memory of programmer and reduces

Display part all clear (Light is
put cut)

@ Designation of
NOP delete mode

o

- s isplayed in data pant,  Programs, so that it is convenient to use

it for arrangement of programs.

i 1| DY P A
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NOP: NO OPERATION

» Before proceeding to the
next page

e When it is desired to delete only some

parts of NOP, execute operation of
“Program deletion” on page 126.



Saving program written in memory built-in
controf unit or memory unit to tape.

(RAM Specification/ROM Specification)

(PROGRAM Mode) Example Operation Procedures
{Address 0) | (Address 1) {Address 3}
PROG RUN b i
1F i o ®
Connecting cassette tape recorder
(Address 2} (Connected to microphone jack)
i
¢ X
il ® i T e
(Dlsplay all clear) STRY ARD oR NOT out
T < NeR P END
Address Contents of memory L S L)
—— e 3
3
0 stRT|[ x @® Aoonesn AT
$4 - ft0.18) I l I l
4 (Setting cassette
1 AND X 1 wnte mode)
~4 b= {018}

O]
2

Sound-recording button of tape
3 recorder furred on,

v
3
AoREsSe ouIA
]
In course !

of saving

Connection Example ADDRESS oATA
Saving completed. I I Lj

Micro Controller
Unil

#* From 2nd step on, only refated
portions are displayed for the sake of

explanation,
a———Programmer interface
cable for M-Sories
Tape recorder P Programmer
Mark 1l (APL2114)
Connected to microphone jack

Basic Operating Procedures o Explanation o Before proceeding to the
& Connecting epo o For cassette deck and tape, use next page
recorder i i . -
recordo ] i comrqgrmal type; avaitable on the market. o Use a commercially available cord to
FY— o] [Dlislaypartaliciear. tightis @ Position recording level of tape connect PL Programmer Mark I to tape
- recorder to medium level.
3 Designaling Light of cassette mod recorder.
niomods o I | gaaans ™ When saving to tape is finished, be i storin i
cassotto. 0|68y o o When saving 10 tape is fimished, b Do not use a cord with a resistor in it.
@ Tape rocordor sure to check whether or not there is
fecard bulten lurnad anything wrong with contents pf program.

« Start of translerence from, Refer to following page, “Verification of

memory fo cassette {3 ¢l A 3
5 wiio ] | Upon complation. bugeer tape”, for further information.

sounds and light of cassetle

display is put oul.
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 Verification of

* ‘tape

(PROGRAM Mode)

Connection Example

buitt-in control

Verifying contents of tape with contents of memory

unit.

(RAM Spec:flcatlon/ROM Specification)

Operation Procedures

Connecting tape recorder {Connected to

Example
(Adoress 0) (Address 1) (Address 3)
Y ®
3 a
It Z
hecrass ) speaker or earphone jack)

0]

ACLR| (Display ali ciear)

Address Contents of memory

STRT X
18)
AD x
%r— 1
x
-H

turned on.

Micro Controfler
unit

==

Tape rocorder

®

read-out)

Connected o speaker or earphone jack

{Verificationof In course

No abnormality

7 Pl Programmer
Mark i (APL2114)

PCLR  CST TCRD FUNC B )
o tsgt

ADORESS: DATA

STRT AND  OR oot
T c MCR  JMP END
SR X Y R ST

© & :
check mode)
@®

Tape recorder reproduction button

L3
osT
- [WE

of coltation

[A_ofj[iv:}

v
[
3
In case of AoORESS o Lj
occurrence
of error

* From 2nd step on, only related
portions are displayed for the sake of
explanation.

Programmer interface
cable for M-series

Basic Operation Procedures

@ Connecling

tape recordar

N Display part all ciear. {Light is
% Cloaring display @ ot
3 Designating Light of cassatte mode

cassotta check mode

G

display turned on.

& Tape recorder
reproduction button
tumed on.

& Verification

« Verifying conlents of
cassette tape with those of

memory

* Upon completion, buzzer
sounds, and Ilgh( of cassette

dispiay is put ou

* When errors ocour, E1103

are displayed.

130

o Explanation

o When write and readout from tape are
executed, be sure to check whether there
is any error in transfer of program.

o Errors are displayed in the following
cases:

1) When connecting cord is not properly
connected to designated jack.

“E1”is displayed.

2) When volume of tape recorder is low.
“E1 is displayed.

3) When tape recorder is not operating.
“E1" is displayed.

4) When contents of tape do not conform
with those of program memory.
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“E2" is displayed.

5) When abnormalities, occur during
verifying tape with memory.

“E3" is displayed.

After checking which error is the
program, remove the error.

Note:

E shows E
Mark IL

» Before proceeding to the
next page

Even when verified, contents of
memory do not change.

) lamp of PL Programmer




Readout program previously written into tape,
and write in memory contained in control unit.
By read-out, program contents can be

Connection Example

Tape recorder

a A confirmed.
(RAM specification)
(PROGRAM Mode) Operation Procedures
PROG. RUN Examp|e ©
" Connecting tape recorder
Address 0) (Address 1 .
¢ :gs ) (Address 1) (Radress 3) (Connected to speaker or earphone jack)
i1 Yo
1
@ PCLA CST T/CAD FUNC £ )
{Address 2) ﬁmtﬁgw i DATA:
ﬁ (Disptay all clear}
i

Contents of program after read-out

3
aoonesEon OATA
Address Contents of memory . i‘z‘(‘j‘gg tape read I l I l

STRT _AND  OR HOT  OUT
3 c MCR NP END
SR X Y cR STX

®

Tape recorder reproduction button
turned on.

e
AvonesEL DATA:
Incourse | l | 5 |
of loading

ADORESS OATA
Loadingcompleted | I I I

#* From 2nd step on, only related
portions are displayed for the sake of
explanation.

Micre

Controller unit

Programmer intorface

N 4 cable for M-Series
¥

PL. Programmer
Mark TE(APL2114)

Connected to speaker or earphone fack

Basic Operation Procedures

() Connecting tape

, - (Lightis put
@ Cloating displays DD:",'“’ pactatlcloar. (Lights puf

i Dosignating [ ]| Cossotomadadapi ireovs
cassette read mode on.

@ Tape recorder
«eproduction bution

turmed on.
« Starl of transforence of data
] | fromcagsetta tape o memory
® Load v » Upon complation, buzzer

sounds, and ight of cassetio
mode display is put out.

o Explanation Note: E shows E () lamp of PL

© When abnormalities, such as tape Programmer Mark IL

ceasing to:move during load, occur, “E3”
is displayed.

Further, when connecting cord is not
connected to specified jack, or in similar
cases, “E1" is displayed.

o When having executed load program
from tape, be sure to check whether
there is anything wrong with contents of
program.

Refer to preceding page, “Verification of

tape” for further information. .
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‘Transfer to
internal RAM

(PROGRAM Mode)

PROG. RUN

_memory (ROM)
(ROM Specification)

from

Contents of memory (ROM) can easily be transferred
to memory (RAM) built-in control unit.

Example

f Contents of memory (ROM)
X0
i—@
AN
H ./
TR
T A\
IEND
|

Transference to memory (RAM)
built-in control unit

X1
I ()

Operation procedures

@

ACLR| (Display alf clear)

PCLA CST TICAD FUNC &
Gy s 5
AQDRESS: DATA

STAT  AWD | OR L
¥ ¢ MCRJMP END
s X M R ST

{Designating transter

03
FUNC
[Amsss: [om:

@ made 1o RAM contained)

T

]

(n course of

(approx. 1 s)

Transference completed.

ED_O«W:E:

*

From 2nd step on, only related
portions are displayed for the sake of
explanation.

Basic Operation Procedures

® Cleating display

Display part al clear (Light is

out out)

@ Transference to
builtin RAM, Mode [(F131[%)

is designated.

Preparation for transfer to
memory (RAM) buiitin
contrat unit.

@ Transterence ]

During transfer, 80" is
displayed in data display
part. in about 15, fight is
pul out, and Iransterence is

completed.

Mark IL

132

o Explanation

o When changing program, turn off power
source after transter and after removing
unit, turn on power source again and
change program by PL Programmer

« Before proceeding to the

e Even if the previous programs remains
in built-in RAM, the program contents
shall be changed to those of memory

(ROM) during transmission.
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next page
Memory {ROM) should be attached and
detached after turning off power source.




{PROGRAM Mode)

[\

PROG RUN

Contents of memory (RAM) built-in
control unit shall be written in to

EEP-ROM.
Example
ﬂrilein(oEEP-ROM \
() Operation Procedures
=
X1
il fY1\ ram ST m::m fue B | o
) © it P e
13 ACLR| (Display al clear)
—®
|| @ FUNG. *

Contents of memory (RAM) built-in
control unit

® unit)

{Write)

\

J

{Designating mode to
write in master memory

in course of storing
(about 30s}

Storingcompleted

I‘:‘iﬂi:m—.——:l

* From 2nd step on, only related
portions are displayed for the sake of
explanation.

Basic Operation Procedures

@ Clearing display

Dispray part all clear (Light is
put out)

@ Desi of Prepares for wiite-n from
wiitesin mode to [[7][5[¥} control unit internat memory
EEP-ROM (RAM) to EEP-ROM.
During store, the data display
section shows *99". In about 30
@ witein soconds it is cleared, indicating

that the store is completed.

« Explanation

o In this function, the storage of the
program is shifted to a tape, permitting a
simple way of making copies at the
production site.

o At the same time as the store occurs,
the former program content of EEP-ROM
is erased and the new program is
substituted.
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» Before proceeding to the
next page

Memory (ROM) should be attached and
detached after turning off power source.
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.contents

(PROGRAM Mode)

=]

PROG. RUN

Belore correction

After correction

‘Total'check
of instruction

any mistakes in contents.

(RAM Specification/ROM Specification)

Example

(Agdress 83]
x2 X3 T

X1
S MCR 3 1
{Address 82)

40

{Address 84) {Aduress BS) | 1

(Address 86) (Address 87}

T
! ¢
(Address 88) U
I———L(Mmeﬁs 89)
l END
(Address 90)

4

X
p—ri MCR 3
(Address 82)
(AdGress 83)
x2 X3 T
| | X [40
{Address 84) (Address 85) 1
(Address B6;
{Address 87)
MCREND 3
T {Address 88)
I} @
{Address 89) N\
[—————lﬁdress 90}
END J
{Address 81)

When writing procedure of all programs is
completed, check whether of not there are

Correction

Memory before correction

Address Contents of memory
82
83 — (MCR END 3 is missed.)
o4
55
s [l
aun
88
89
g0

Memory after correction

Address

Contents fo memory

91

END

Basic Operation Procedures

@ Clearing display | [

Oisptay part all cleat (Light is '
complies:

@ Total check

Addresses are checked from
address 0 in sequence and it
there is any mistake,
checking is stopped at that
address and contents are

displayed. grammed.,

@ Total check

'When checking is tinished,

It T3 is pushed again,
addresses from that address
on are chacked.

JMP END.

lights of all cisplays are put
out.
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e Expianation
e Total check of instruction contents

1) Check of syntax errors
2) When either one only of body coil or
set value of timer, counter is pro-

3) Whether both MCR and MCR END are
programmed or not. Same with JMP and

o Buzzer, when checked, rings and
erroneous parts are displayed by light
turning on and off.



Operation Procedures
« When there is abnormality.

®

(Display all clear)

Show that there is
no MCR END3

{Total check staris. Erroneous
parts are displayed.)

@
@

(Total check 1s discontinued.
Before disconnecting. take nole of

ACLR

eIroneous pars.}
STRT -
H
(Search)

@

(Programs after
B ae
set on the basis
ol program
selting circunt
diagram.)

@

® A senes of
operations
(Clear except address) when
programs
0
are nserted.
3 (Setting of
programs)

{insertion)

®

ACLA! (Display clear)

@

(Total check agan.}

PCLA CST TICRD FUNC B
@ WRser 1
ADDRESS

DATA

oR
MCR

HOT
mp

ouT
END
STK

SIRT  AND
T c

s8R X

ADDAESS: DATA 0

oMCR

- [1—_:]

ADDRESS:

&STAT

o7
ADDRESS DATA

]
[ 53 I /]
@STAT
ol

sooness o
[ il H 3 l

ouCR oEND
ADDRESS DATA
i
| [ i
oSTAT
of

- Em_:

E’i‘iﬁ_—_—:]t:

° When there is no abnormality.

0

(Display all clear)

{Total check starts.
Buzzer sounds
and dispiay part s
enlirely cleared.)

PCLR  CST T-CRD FUNC B
DR AT

ADDRESS: OATA

STRT . AND
1 ¢

A X Y R

[ AORESS: : [nm :l

* From 2nd step on, only refated
portions are displayed for the
sake of explanation,

* From 2nd step on, only related portions are displayed for the sake of explanation.

o Before proceeding to the

next page

When errors are found by [ [,

operation is stopped at the address

and contents are displayed.

o When errors are found by pressing =,
it is possible to continue checking.
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. Readoutof

elapsedivalue of

timer/counter.
(RAM Specification/ROM Specification)

Micro Controller.

{RUN Mode) Example
Ta o [
{} 154 30
PROG. RUN {Address 0} 5
(Adaress 3}

(Address 1) (Adoress 2)
|
(

i
5

A X1
o 1 /\(7\

7
(Address 100} (Address 101)
(Address 102}

Address Contents of memory

STRT
HF (o1s

' t
| i

Elapsed condition of timer and counter
programmed is read out during operation of

Operation Procedures

@

Posiioning mode change
swiich to RUN

16}

{Display all clear)

PCLA CST TICRD FUNC
Gy fesel 62
ADORESS: DATA

STRT  AHD  OR NG OUT
T < MCR NP END
sr x v o 51K

{Setting T/C
read mode)

)

[D_Wi::l[j:

{Setting timer
fno. 5)

én

O 2s

elapses
READ
(Read-out)

alter X015
turned on

uro

ADORESS
TR —

“10" 1n ADDRESS shows 1 sec
1o be remaining

Alter ttme 1s up

*

From 2nd step on, only related
portions are displayed for the
sake of explanation.

Basic Operation Procedures

4 Modo changa

Mode change awitch of control
wnitis changad to RUN moda,

% Cloaring display

Display gart ail cloar, (Light is put
out}

& Designating 176

. 3 B Light of timericounter olapsed
eapsad o sdos e ioas o g

0] E——

@ Satting T/C no. RSSAU—
Counter numbar s sat.

® Readout of Elapsod value is road owt and

elapsodvalus displayod at addross part,

136
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o Explanation

o When micro controller is operated in
RUN mode, elapsed value of
timer/counter is read out, and operating
condition can be confirmed. Timer and
counter are displayed by down-counting.
o When it is desired to read out elapsed
value of timer (or counter) as T6, T7...
continuously, press key, then
elapsed value of T6, T7 can be read out.

o Terminology

operating.

When modi
is put to “R
control unit

RUN: Condition of micro controller

» Before proceeding to the
next page

e change switch of controf unit
UN", LED of RUN display of
is lit.



(PROGRAM Mode) (RUN Mode)
PROG, RUN PROG. RUN
Example

o Before change of set value
(T5is setat3.0s)

Set value of timer or counter programmed during
operation of micro controller can be changed.

Operation Procedures

10

(Display all clear)

@

PCLR  CST T/CRAD FUNC E 1
o tEser
ADDRESS:

DATA

ST AND
1 c

SR X Y

ADDRESS: DATA.
(Timer TS I l | 5 I
T 15 set.)
I X 8T
6 0.1sf 30 " o
(hadress 0) 5 (Addross 3) @
(Address 1) (Address 2) ADORESS —— OATA:
(Search) [ 5
ATE
by o X
¢ o
(AGOress 4) @
(Address 5) ADORESS: AT
(Search 1s discontinued.} L—__Ll_l I-——:
o After change of set value w ®
(T5 is changed to 5.0 s} ADOAESS e 0Nk
(Display of set value) | C’ I | Ju I
X0 ;
L 50
0.18]
(Address 0) 5 (Address 3) ®
ADDRESS: DATA
(Address 1} (Adoress 2) (New set [ :E' [ :5 g
value 1s sel.)
™
JA .
(Adoress 4) @
(Address 5} ADDRESS oA
I n
{Set value 1s changed.) [___:7] LE
o0uUT
oY )
* From 2nd step on, only related
portions are displayed for the
sake of explanation.
Basic Operation Procedures  Grewer | [(w) [Neweeivave dsiediobe 2 When changing se value during limited
value is set. changed is set. time or count, it operates with a new set
® Display clear Diepiay partall clear. (Light s " Cnange of Gl |Change of sel value is value after time is up or count is up in the
For tmer sotvalee grocuted condition of former set value.
& (%)@
2] 1 [ No, of timer or counter, : .
rmeror | NS [ v sooeas @ EXPlanation » Before proceeding to the
oo, [Pe changed. s set o Set value of timer or counter next page

s

Timer or counter set Is
@ el roioved
@ Retrieval is Cieared, leaving address.
discontinued. display part.
® Set value @ Set value to be changed is
displayed. A4 displayed.

programmed during operation of micro
controller can be changed.

It is convenient when set value requires
frequent change like a molding machine.
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e Changes can be made also in
PROGRAM mode.

o While using memory (ROM) unit,
remove it and then make change.
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 Monitoring of

Monitors operating condition of coil
part and contacts of each relay, timer

Operation
Procedures

PR (ST TCRD FUNC B 3
Feser

and counter programmed with micro
controller operating, and checks

(RAM Specifiation whethgr circuit is in continuity
/ROM Specification) condition or not

circuit continuity

(RUN Mode)
Example
[E (Aadress 73) {Adaress 78)
PROG AUN X0 Xt X2 4

{Agdress 72 [Address 74}
X3 YO

{Address 79}

A 77;
{adaress 75) (Agaress 76) 0SS 771

Address Contents of memory

staT|[ x
o

72
73
74
75
76
77
78
79

When operating condition from YO to X0 1s
checked in the order of programs

X0 X1 X2 X4 @
X3 YO

Continuity condition becomes clear as
shown by thick line.

Basic Operation Procedures l

ADDRESS: DATA

Hi

ACLR| {Display all clear) STRT . ANO . OR NOT  ouT
T < MOR Pl ERD
SR X M €A $IX

AQORESS oA
I
L

wout

out
o Y

.

{Setuing program)
3

ABORESS: DATA
READ] (Search) I 19 H ,'_‘,']
ot

v ON  Condition

.

ACORESS: DATA:
N |
=
X

\Conlems@ @ m)

Continuity

* AN

L]

ADDRESS: OATA
non
[
@OR

@STK

(Contens (] )

]

(Light of ON CHECK

@ does not go on.)
ADDAESS
i
B (Contents [=h !
BARD
o
Continuity
AWESSn DATA = S
asTAT
o
Continuty
[ L
WARD.
[z] (Contents {3} 4 zh o
Interruption
E (Contents (3 b [+ Ly
Interruption =
@
E (Contents [7] [ 3] ADDRESS
o
1L

Continuity e

£33

* From 2nd step on, only related portions are displayed for the sake of explanalion.

o If address where contact operation is

® Crearing display

Display part all clear, {Light 15
put out)

@ Setting programs

Program of starting point
desired to be traced is set

@ Retrieval

‘Addross of program sel is
retrieved. and il circull is in
continuity. light of "ON
CHECK" goes on.

® Trace starts.

When decrement ey is
pressed, address is
decreased by 1, contents of
that memory begin (0 be
displayed and coatinuity
begins lo be monitored

@ Teace

=

Furiher, when this key is
pressed, address is
decreased by 1. contents of
that memory are displayed
and continuity is manitored.

&=

When ead key Is pressed
instead of decrement key,
address is increased by 1.
contents of that memory are
displayed and continuity is
moni(ored

138

« Explanation

o Itis programmed halfway while micro
controller is being operated.

I/O relay (Examples: {I] s E)

Internal relay (Example: )

Timer (Examples: [ 1][2] CIEED

Counter (Example:[c ][5 ])

Shift register (Example:[sa][7])
Contacts of the above operate, and
circuit is monitored and checked whether
it is in continuity condition.

e If circuit is in continuity condition, LED
for displaying “ON CHECK" is lit.
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desired to be confirmed, is known,
address may bet set and read out.

In this case, it is possible to read out
freely from any address you like.

o By set value of AND - STK, OR - STK,
set value of timer, and that of counter,
and address of MCR, JMP, END, light of
"ON CHECK" does not go on.

Note: ["1heX contact used for high level

instructions AND X160 to AND X180 and
STR X181 to STR X185 does not have the
significance of a contact, and for that reason
the continuity status both during execution
and non-execution is OFF.




In case of test run of resistive apparatus, output
relays of output units are forced operated
regardless of program contents.

_output
(RAM specification/ROM specification)

(PROGRAM mode}

PROG. RUN

Example

Forced output Y1

reaven 2

Output “ON”

Huurrses:

Output “OFF” }

Output terminal

Operation procedures

PCLA CST T/CHD FUNC Bt ¢

ADORESS

DATA

(Display ali clear) STRT ARG OF HOT . QUT
T c MCR Jme END
w_x ¥ o s
3 .
@ Folc

{Designation
of forced
output mode)

ADDRESS DATA:
l [ H l
J oy

7
- ADDRESS: ™ F%’:ﬁ
(Setting of output J iu i
relays numbers
forced setting and

® resetting of output)

OUT:
Qutput "ON"

°
Fune

AODRESS: oATA
i n ]
Joiu !

@

U

3
FUNC
AOORESS: DATA
l ] ll ; l
MR i

* From 2nd step on, only refated
portions are displayed for
the sake of explanation.

Qutput "OFF"

Basic Operation Procedures

© Clearing display Display all clear.

@ Setting of forced | Setting to forced output
output mode 1T mode.

@ Setting of forced Setting of No. of output
setting and @ relays for forced setting and

reselting of output. resetting of output.

Forced setting and resetting

@ Cutput "ON" @ of cutput relays previously
set.
" - Release forced setting and
@ Output "OFF i1} | Foceting of artpur

o Explanation

o Forced output can be made regardless
of program contents.

o In addition, when you want a forced
output for Y2, following the operation @
above, the [7] key is pushed, and after

By means of the above operation, many
points can be output at the same time.
o Terminology

Forced output:Output refays are
operated forcedly regardless of program

the output relay number is increased by contents. A
1, by means of the key, the output » Before proceeding to the
“ON" is caused as a forced output. If next page

are pushed successively, Y3
and Y4 outputs mandatorily in succession.
Also, conversely if the (<] and [g] are
pushed, YO will mandatorily output.

When the key is pressed, aif outputs
go OFF and the forced output mode is
cancelled,
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(410 aodress)

(RUN mode)
—
il
PROG. RUN
Example
X183
: F 1 | 00 sasews
(100 aaaress) 0 | osssess
50 Iwemem
X184
I } 2 | (10 acciess)
4 aostess) 0 |ooacwess
51 {10 pddress)
X185 [ ittt 'TI
+ JMP31
(@ asgress) ey
10 asdress)

- —O—

(131 20dress)

C51
1} )
{112 acdress) \-/

13 mum

(114 203r035)

n_EERr.

Address

e

Contents of memory

Read-out of the elapsed status of the high-speed counter
programmed during programmable controller operation.

(RAM specmcatlonsIROM specifications)

Operation sequence

@
Mode-select
switch to RUN
@
{Display ail clear)
®
E @ (Setting of T/C read mode}
@®
Designating the “hundreds”
[E] and lower digits of the
high-speed counter
®
ﬁ Readout of the ““hundreds”
and lower digits
When etapsed
® valug is 1010

Readout of the “thousands”
and higher digits

Address Contents of memory

100
101
102
103
104
105
106
107

LI

[
annn

ain

108
109

PCLR CST UCRD FUNC K
o e 6

ADORESS: DATA

SIRTAND . OR NOT  OUT
1 c NCR  JMP END
s X v o STC

1380

1$ro

5
ADDR’E_,SS :'CRD DATA
;
| u:u” LfBI
C

.
TCRD
(F21

 ADDRESS: DATA
|

oc

* From 2nd step on, only related
portions are displayed for the
sake of explanation.

Basic Operation Procedures

@ Mode change-
ver

Mode change-over swilch af
control unit is changed to
RUN mode

® cleamgassiay

=

Display part all ciear. (Light is
put out)

@ Designating T/C

elapsed value read-

]

Lignt of timer/counter
elapsed vaiye read-qut

out mode. dispiay goes on
Designates high-speed
1771 | counter elapsed-vatue
(3030 | Rundreds™ position and
@ High-speed fower.

counier elapsed-
value designation

EII0

Designates high-speed
counter efapsed-value
thousands™ position and
igher

® Readoul of
elapsed time

Etapsed value is read out and
displayed at address part

140

o Explanation

e Because the high-speed counter
counts upward, the display is the addition
method.

o Elapsed-value “hundreds’ position

and lower are displayed by [¢][<][s].
o Elapsed-value "‘thousands’* position

and higher are displayed by [][<][5].
Elapsed-value.. 61023

L Read-out by [c}[4}(s]
. Read-out by []{2][s]
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Readout of data memory values during micro
controller operation.

(RAM specifications/ROM specifications)
(PROGRAM mode)  (RUN mode)

|[®]] [[&]

PROG. RUN  PROG. RUN
Operation sequence
Example @
>.(? ; Mode-select switch to RUN
11530
s 5  agumess) @ A
ADDRESS DATA:

{1 address) (2 address)

(Display all clear) STAT  AND  OR wOT | OUT
. ¥ c MCR P END
T5 (102 address) SR x ¥ R 57K
A X160 0 N
0 &} e
700 F (Setting of T/IC
(103 addsoss) read mode}
Address Contents of memory ®
ADDRESS DATA
0 Making the | I | e I
7 data memory|
700 address
] setting
®

ADDAESS: DATA
2 [o]0] e (N |
(Readout;
out]f v v )
3 O4| t1s)
@ ADDRESS: BATA
{New set [ :]
EE] value is r"vgﬂ l :'1.:'5"
set)
STRT

— 9] ADORESS DATA
] 01 (Set value is changed) L@ LE
103 [7][o][o] T | R

% From 2nd step on, only related
portions are displayed for the
sake of explanation.

Basic Operation Procedures ° Explanation

Mode change over switch of  © Display is blank if data memory data
@ Mode change- 5
over 9 onliol unitis changed {0 are BIN data.
® Cloasing display gma )nan alclear.(Lightis  © The designatable memory areas no.

® Designating range are 700 to 999 and special memory

Light 1o FUNC. display goes
memory area vatue {| F .
readoul and setting. E] on. area 621 to 699

Setting of data I - * When reading out sequentially like 701,
&)emo"ygaddms CIEE| Sets the memory area no. 702.., press [£] key.

® Readout [7] {Disslays data memary o The value in the data memory can be
® New set value o) changed during operation.
set Sets new set value
[0 8,)
gasneg'e";“ue Change the set value
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} Constant “"a"u‘e‘ . | The constant value of the constant transfer instruction
SHELGLIHGIEDIG  can be changed while micro controlier operates.
transfer instruction

(RAM specifications)

{PROG mode) {RUN mode)
(m]] [[&]
PROG. RUN  PROG. RUN
Example Operation sequence

PCLA CST TICRD FUNC & §
Y ootie

X0 X163 @ ABORESS: OATA

(Display all clear) STAT  AND  OR NOT . OUT
700 |— 1 < A GMP END
SR X A (%] ST

ADDRESS DATA: 7 3
| H 163 l
X

@
i) [y {Sets the constant
Ak transfer command.}
X0 X163

l l 50 @  ADDRESS DATAS
H 700 o [ IH .‘63]

{Search)

®

[:fisjj [fmj
]
1

(Clears, except address display.)

@  ADDRESS: = DATA: =

l c l I ER |
(Fixed constant display)
© ADORESS s DATA =

l c I | 58 l
E E (New constant set)
@

AORESs—— e
I I I‘ tuu l
(Constant change)

* From 2nd step on, only related
portions are displayed for the
sake of explanation.

o Explanation

Changes the constant values among
the programmed constant transfer
instructions while the micro controller
is being operated.
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4-2. Password setting DIP switch

Note: Passwords function not available for M2RL type.

Passwords function

Function Contents RAM spec. ROM spec.
PROG, mode | RUNmode |PROG.mode| RUN mode
1. Password setting Protects program operation such as write, ®
read etc.
PL Programmer operation will be possible
2. Password input with password (8 digits) input when password (] ] o (]
is set
3. Password changing Changes password
4. Password initialization Clears passm{ord (Clears user programs, data
at the same time)

¥ Password initialization is possible only when EEP-ROM s installed.
Password operation is operated by DIP switch (X16 to X19).
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services can be protected,

(RAM specifications)

3% If any mistake is made in the
operation of the DIP switches, start |@ . m {il
again from the beginning. 1 R

L Lt L
3

L2 3 3 ]
$
I Tl M1
LA
LD m L
1 2 3 4

-@ ]
L8
<@ ]
-]

34

] ]
B
"2 3 4

i The password can be initialize if itis
unknown. @ Password setting

program and data memory contents

(Refer to following page, Password  PL Programmer key operation

initialization, for further information.) . oo "
And note danger, that the user 1 +ee] 3 L__.l F_E

By setting the password, program write-in, read-out and other programmer

(PROGRAM mode) Operation Procedures
T (@ Set the mode-select to the PROG mode.

RUN @ Set the DIP switches in the following order,

oN

Set all DIP switches {1 10 4)
to ON.

OFF

Set DIP switch 3 to OFF.

E‘iﬁj[i‘:

Set DIP switch 1 to OFF.

ADOAESS: AT
nan
u o

Set DIP switch 1 to ON.

When the buzzer sounds,
the mode changes to the
password-change mode.

are all cleared in this instance.

(O] {setting}

® Power OFF

switched OFF.

Maximum: 8 digits (numerical keys)

[:D.Oisj:][j“_‘:]

The protect function is activated after the power is

@ Explanation
e Ordinary program operations can be conducted if the
password setting is not made.
e The password setting can be made:
1. When you begin a program.
2. If the password is duplicated when you try and
enter it.
o When there is password initialization (PROG mode).
o li the key is pressed without pressing numerical
keys, the setting will change to 00000000 (initialization).
o The eight digits immediately prior to pressing the key
will be newly set as the password.
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o Keys (excluding [w] and [= ) other than numerical keys

are not input.
o If there are fewer than eight numerical keys, zeros are
used as the leading digits.

i

U] (b
The password is 00000123.

o For the password "00000000”, there is a change to the
initialization mode, and the password function is not
activated.

e For ROM use, the ROM’s password takes precedence. If
there is program transfer to the EEP-ROM, the present
password is also set to the EEP-ROM.




(RAM/ROM specifications)
{PROGRAM mode) (RUN mode)

|m]] [[w]]

PROG. RUN  PROG. RUN

Operation Procedures
(D Password input mode indicated.
Password input standby mode.

Password input
@ Programmer key operation

HEann

Maxmimum: 8 digits (numerical keys)

If the password is set programming is possible.
Password must be entered in order for program to start.

PROG. mode RUN mode

For PROG. mode

ADDAESS. DATA:
] nn l I l
J U

[ﬁgs_s_j[m;

» When the password is matched, the * 288" or * 2 81"
display disappears and program operation is possible.

If it does not match.

.
2
o E:

The error LED illuminates and the alarm sounds.
Reset by the key.

i@ Explanation
The eight digits immediately prior to pressing the [w] key
will be input as the password.
If there are fewer than eight digits, the leading digits will
become the same as zero set input.
Example: Password 123"
Key operation
EERERIEEEE
olf a ROM (EP-ROM/EEP-ROM) is connected to the IC

socket, the ROM password must be input, because it takes
precedence.

If the ROM is taken out without program transfer ( [r][s][¢]

) or run operation, there will be a return to the password

when the RAM was used, as well as the user program and

data memory,

@ The password is not to be transferred to a tape. Because
the tape program has no effect on the password.
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For a change of the password.

Password

change

Operation Procedures
® Set the mode-select switch to the PROG. mode.

(RAM specifications)
(PROGRAM mode)

PROG. RUN

@ Input the password now set.

Lol

Password setting no. (8 digits)

@ Set the DIP switches in the following orger,

3% if any mistake is made in the
operation of the DIP switches, start
again from the beginning.

OFF

1;[ ﬂ Set DIP switch 3 to OFF.
2 3 4

1

4
Q Q Set DIP switch 1 to OFF.
T2 3 4

Set DiP switch 1 to ON:

@ New password setting Programmer key operation

~
Maximum: 8 digits (numerical keys)

® {change).

® Power OFF
The protect function is activated after the power
is switched OFF.

ON
Set all DIP switches (1 to 4)
10 ON.
| 2 3 4

When the buzzer sounds, the
mode changes {o the password-
change mode.

12 3 4

ADDRESS: DATA
n n
l Juu I [ l

[Amsss: [em:

AUORESS DATA,
1o
U

ADDRESS: DATA =
[ I |

ADDRESS D4TR
] ” 5885

@ Explanation

o The eight digits you press before the [ key will be the
new password.

o ltthe [ key is pressed without pressing numerical
keys, the password will be initialize as 00000000, and the
programmer service protection will be cancelled. (The
user program and the data memory will be stored.)

o For an EP-ROM, the password cannot be changed.
Re-use after erasing ultra-violet rays.
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to a problem, or some emergency.

(PROGRAM mode)

PROG. RUN

3# 1f any mistake is made in the
Tz 3 4
3

operation of the DIP switches, begin
B
i}
1 2 3 4
4

again from the beginning.
Q E
12 3 4

2
B
i}
T2 3 4
4

m @
i
T2z 3 4

3

Set alt DIP switch to OFF

Initialize the password it it is forgotten, or if there is a password malfunction due

(RAM specifications/ Operation Procedures
EEPROM specifications @ Set the mode-select switch to the PROG. mode.

@ Set the DIP switches in the following order.

ON

Set all DIP switches (1 to 4)
to ON.

OFF

Set DIP switch 3 to OFF.

Set DIP switch 1 to OFF.

Set DIP switch 3 to ON.

Set DIP switch 4 to OFF.

Programmer buzzer
sounds.
For EEP-ROM

The “99" disappears to indicate the
initialization is completed.

[l Explanation

e A RAM-specification password and EEP-ROM-specification
password can be initialized.

For EP-ROM, re-use after erasing ultra-violet rays.

° When a RAM password and EEP-ROM password are
initialized, the user program and data memory contents are
all cleared.

o To change the password (from the presently used
password to 00000000), follow the procedures in
“Password change”.
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CHAPTER 5

DIAGNOSTICS AND APPLICATIONS

5-1. Syntax Error Checking

5-2. Error Messages

5-3. Alarm Indicator LED

5-4. Memory Check

5-5. Use of the Special Internal Relay
5-6. Battery Exchange for Back Up

5-7. High Speed Pulse Input

5-8. Scan-speed Increasing System

5-9. Simple Measurement of Scan Time
5-10.  Program Examples

“PC? is the abbreviation for Programmable Controller. J




5-1. Syntax Error Checking

(I} Combination operation of Example Address Key operation

unallowable Instruction keys o
14 (] o]

This should be

Contact number error

ADDRESS: DATA
] ] ” ] l
14 [
s 0UT
x

Light of LED for operation display "

X

turns on and off and buzzer sounds.

.y

(1) Use of unallowable numbers. Example Address Key operation
25 (][]
. Error
Use the following Numbers.
Number Description Remarks
Input no. X0 to X255
Output no. YO to Y255
Internal relay no. CRO to CR251
including| 1 T and
Timer no. T0 10 T63 g
Counter no. €D to C47, C50 to C81
Master control relay no. MCRO to MCR31
Jump no. JMPO to JMP31

Besides the above,

Initialize pulse relay number : CR282
Scan pulse relay number : CR283
0.1s clock relay number : CR254

Battery problem sensing relay number : CR255

180  5-1 Syntax Evvor Checking

Display flashes light and buzzer
sounds.



(1) Mis-operation in forming 1 (one)
word necessary for programming

1) Program write without instruction key

2) Program write without auxiliary instruction
key.

3} When writing program without data, not
programming /O no., internal relay no.,

timer no., counter no., master control relay

(MCR, MCR END) no., and JUMP (JMP,
JMP END) no.

4) Write program without address

(IV) Duptlicated use of instruction

1) 1t is impossible to use OUT instruction for
same output relay.

Duplicated use

2) Duplicated use of instruction MCR, JMP,
MCR END, JMP END

Dupiicated use. 8

3) Duplicated use of timer and counter
instrctions

Duplicated use: 6 E]
7

Concerning duplicated use of timer and
counter instructions, make a total check
of the instruction contact.

Example Address

12

Key operation

fed (o] f]

Omission

Example Address

13 [

Key operation

.

Omission

Example Address Key operation

4

Omission

Example Address Key operation

-
B ]

Omission

Key operation

)
1 BEEE
: EREDE
3 BlE

Example Address

T

ot

P RO
i

20 [E]

Example Address

Key operation

for (7] ]

19 @[3
Example Address

5 Bk

Key operation

e

30 (=] [e]
81 fetd (2] foe]

ADDAESS: OATA:
J] n
1 C [t
x

o

Light of LED for operation display “X" turns
on and off, and buzzer sounds

oAND oNaT

Buzzer sounds.

ADDAESS DATAS
g L{ nnn
! U uu
°r
ox

“000" appears in data display part, and
fight turning on and off, and buzzer sounds.

ADDRESS: OATA
nnn !
uuu [

ox

©STAT

Light of “000” turns on and off in address
display part, and buzzer sounds.

oY

Display flashes light and buzzer
sounds.

ADORESS: DATA =
I 1 l I l
[} 9 1
euCA

Display ftashes light turns and buzzer
sounds.

ADDRESS: DATA.

e
I a1 ” E' I
ot

L2

Display flashes light turns and buzzer
sounds.

Notes 1) When data is written with duplicated items, first mis-operation is displayed and light tums on and off.
2) For either of the above, delete the error place by using . For 4) of (Ill), however, press the key.
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{V) Errors related to high level
instructions (Errors other than
when a memory area that cannot
be designated by an operand is
designated)
Note: Refer to the designatable operand for
instruction.
1) Designation of an unallowable memory
area no.

2) Designation of an unallowable numerical
value

3) Operand insufficiency

{V1} Error related to high speed
counter instructions

1) If designated set value exceeds maximum
counting value

2) Use of unallowable contact numbers

3) Ifthere is a high speed scan area
designation instruction without a setting
instruction

4) If there is a maximum count value
setting instruction after setting value
instructions STRT X183, X184.

Example Address Key operation

17 BEOCEE

Example Address Key operation
—_—

Display flashes light and buzzer
sounds.

s BEODES
7 HEEM
e [L

Error : Set here by values 1 to 12.

o [7J[e][e]]

Key operation

ADDRESS. oATA
u

Display flashes light and buzzer
sounds.

Example Address
14

BRini
15 [7][e][o]fm]
Omission-———=

L 1
16 Ef{x][e]fm]

ADDRESS DATA
SAND
ox
Operation display "AND” and “X" LEDs
turns on and off continuously, and the
buzzer sounds.

Example Address
—_—

Key operation
10 EEILCEIE] b
11 [o)(e]fr

12 [s][=][e] ]

Error
Bl

Key operation

13

Display flashes light and buzzer sounds.
{In this instance, if the maximum count
value is 65535)

Example M
15
16 [o]pw]
17 Lo [o]fw1
18 [+][=] ]

Key operation

Example Address
P e ———
20 (] 5] bed

21

Display ftashes light and buzzer
sounds.

 ADDRESS: DATA:

@STRY

X
Operation display “STRT” and “X" LEDs
turns an and off continuously, and the
buzzer sounds.

Example Address Key operation
1 [}

1

! !

15 R RN
16 [o][o] [

17 (o]}

@STRY

Operatlon display “STRT" and “X” LEDs
turns on and off continuously, and the
buzzer sounds.

Notes: If the total check is made by instructions that have more than one operand (high level instructions, high speed counter, etc.), alt operands,
beginning from the operand at which there was an error, are displayed.
The error display disappears when the operand at which there was an error is corrected.
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5-2. Error Messages

1. List of Cassette Loader Function Error Messages

(1) Improper preparation for tape recorder
o Mis-connection of connecting cord
e Cassette is not moving
o Insufficient volume

(2) Wrong collation of tape with memory
contents
o Contents of tape differ from those of
memory
o insufficient volume

(3) Bad playback of tape
©When abnormality occurs to tape
recorder during playback
o Insufficient volume

2. Simplified ROM Writer Function Error Messages

{1) Wrong
o Contents of EEP-ROM differ from
those of internal RAM.

(2) Total check error
@ When a program with syntax errors is
written into EEP-ROM

(3) Readout error
o When transfer instruction to the
internal RAM from ROM ( [F] [2]
[} ) is programmed without
attaching the ROM.

J g
csT [
o [D
'
i

L3 3
ST €
ADDAESS: DATA
| ” 3 l
£

Continuous ON/OFF flashing light and buzzer sounds.

¥ 0
ESS: DATA:
-
I |

Continuous ON/OFF flashing fight and buzzer sounds.

w
ADDRESS: ATt
[}
to

Continuous ON/OFF flashing light and buzzer sounds.

"
Lminis: .
]
¢

Continuous ON/OFF flashing light and buzzer sounds.

s
ADDRESS oAt _"
3
N | R

Continuous ON/OFF flashing light and buzzer sounds.

5-2. Iirror Messages

Continuous ON/OFF flashing light and buzzer sounds.
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5-3. Alarm Indicator LED

Alarm indicator LED which is attached at control board will be turned on at following occasions.

Error check Alarm method Output Others
Abnormality of memory (including RUN mode,
syntax error etc.) N .
- ' .. Turns on alarm indicator OFF Turn off power supply to

Abnormality of CPU N LE reset.
Memory (ROM) disconnected during Power ON

s CR256 relay will be turned
Abnormality of battery - O = Flashing alarm indicator LED } No change ON when battery is

Tt abnormal.

5-4. Memory Check

o When mode change switch is put to
*RUN", memory is checked
automatically.

o Contents of check are same as in total
check.

When abnormality is detected, light of
ALARM LED display of control unit
turns on. Output relays are entirely
turned off.

5-5. Use of the Special Internal Relay

o When abnormality is detected, cut off
power source and let apparatus reset,
put mode change switch to "PROG"
and turn on power source again.
Then after checking contents of
instruction totally, check contents of
programmer, and then make device
RUN.

1. Initialize pulse refay (CR252)
This relay makes 1 scan immediately
after the start of operation, then turns
OFF.
From the next scan, because it tums
ON, it can be used to reset the
counter and shift register to their initial
condition.

Example

o Sequence circuit

. Scan pulse relay (CR253)
For each scan it repeats ON and
OFF. It can be used to produce a
timer having a shorter unit than 0.01
second timer.

Example
© Sequence circuit
CR253

3. 0.1 second clock relay (CR254)

This relay repeats ON and OFF every
0.1 second. it can be used in
combination with a counter as a
retention timer of 0.2 second unit
(power interruption memory).

Example
© Sequence circuit

x0 CA25t
Il i

1]
Count input

X1
Sean input

CR252

immediately after the starting of operation,
the counter can be used at any time in the
reset conditior:.

11
1T

11 i
1T

X1

4. Battery abnormal-condition detection relay (CR255)

For the control unit, a lithium battery is

used as a back-up for the built-in memory

(RAM).

Example
Circuits for programming

l CRZ55 ’
fi ()
1 {Adcress 0} (Address 1) ’

Qutput YO can be used as a battery cut
off sensing output contact.

164  5-5. Use of the Special Internal Relay

If the battery is exhausted, the control
unit's ALARM LED flashes, and, in

addition, this refay can used as a battery

abnormality detection relay on programs
by designating CR255.

Battery Battery

s Timing chant
exhalushon change

CR285

YO

1T 1 c

x1

If the CR254 is used, it can become a
0.2 second stepping accumulating timer.

o Program
Address

Key operation




5-6. Battery Exchange for Back Up

Exchange back up battery is as follows:

o Exchange parts
A lithium battery (AFB8801) is prepared as exchange part.

o Method of exchange

1. When ALARM LED in the Micro Controlter is lit, it is time to exchange a back up battery.
Exchange the battery within one week.

2. The battery is inserted in the battery holder located on the rear surface (soldered side) of the control board.
With the power off, remove the control board and pull out the battery sideways using insulated tweezers.
Before inserting the battery, check that nothing is attached to the + and — surfaces.

With the + side facing up, insert the battery by sliding it in sideways.
The battery should be inserted within 5 minutes and the height of the + terminal of the battery holder A type
should be 13mm (0.5 in.) or less.

(A type) + terminal of battery holder (B type)

Tweezers

Tweezers
e

51 13mm (0.5 in.} Maximum

ack up battery (AFB8801) Back up battery (AFB8801)

5-7. High Speed Pulse Input

Depending on the influence of the scan time and the noise preventive circuit of
the input, the high speed pulse is not sometimes inputted, butif a C-R
(capacitor-resistorjcircuit is put between the input sensor and the Micro Controller a high speed pulse can be inputted.

Contact type input Non-contact type input

I

0 +00M T uvoe

O +COM
10—\ O X0
Sensor 1oon
Micro 3 Micro
- Input Controller Controller
1000
I oy

Timing chart
The example shows the input of a high speed pulse of 5ms.

Operation time of
input (sensor)

B
t
|
Micro Controller input X0 | e
Actual inputting time l e

70ms to 80ms

5-6. Battery Exchange for Back Up
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5-8. Scan-speed Increasing System

The instruction can shorten the processing time of the
program actually executed and increase the scan speed.
The example shows an instance in which the circuit is

divided into three parts.

If, for example, it is activated for a maximum of 7.5 ms,
scanning for one-third (approximately 2.5 ms) of that time is

possibie.

5-9. Simple Measurement of Scan Time

Instead
Example Manual  condiion  Automatic
operation nleruglon operalion
Manual contact
b
<
E o o
Manual circuit z 3 E
E 3 2
S
prevay
ik |
initiat
sctting contact
e
<
g
o g
Il satting crcurt g 3
LI §
&5
woen
Au{OmﬂllCL—J
contact
<
a 2
Automatic crcut & El
3 8
= *
&
vy
i
Qutput circuit
{eno

Using the scan pulse relay (CR253), 0.1sec clock relay
(CR254) and counter (UP/DOWN type}, the scan time can

be measured and displayed.

Measurement procedure |

Using a fact that one count is done every
two scans, measure how many seconds
are required to execute 999 counts.*
Set the display in the RUN mode and
push the keys = {*](z)[c][=]{z] and

to read out C32.

The number of counts in C32 are in-
dicated on the address display. If the
value measured is multipled by 10°* s,
the result is the scan time.

[3
PCLR  CST T/CRD FUNC & )
u esel Fp ntie

This example shows a scan time of
about 7.5 ms.

# : Although a count of 1000 would be
ideal, the control unit can be set only to
the 999 count.  This is, however,
within the tolerable error limit, and is
therefore not an impediment.

5-9. Simple Measurement of Scan Time
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Measurement procedure il

Using a fact that one count is done every
0.2 second, measure how many time itis
scanned for 10 seconds.

Though it is displayed in the same as the
measurement procedure 1, the calculation
is necessory.

This is more accurate than the procedure 1.

°
PCLR CST T/CRD FUKC & 1] o
o thsn T
\DDRESS:

In this case, 5+700 = 0.00714 . .. about
7.1 ms is obtained.

o Measurement program circuit example
For use of X, C and CR, select those which have not been used in the main program
yet.
X1 is used for input of the count reset signal and X0 is for input of the measurement
start signal.
Be sure to use an addition/subtraction type counter as the counter to display the
measurement (C32 is used here).

o Example o Example
xﬁzﬁx X0 ez
< H <
H/ o X1 0
Al /H’
% b
S S
w0 ot 0 . x0 o o
<
—HE—% HE—4%
x
e e
AT At
END J END



5-10. Program Examples

1. Timer instructions
1) Repeating circuit (flicker circuit)

PBI (X0) PB2(X1)
o alo

CRO A 10
t— % o—— 30

—x—

SRY ] I
— —alo— x| 30 4 10=3 seconao

¢ T1=3 seconds

CRo w©
11 —Az Y0)
1R O | PL!

2) One-shot circuit {set period operation)

{Y0)

YO

by p—r

1PB1{X0) T0
0 O—g AY:

x0)
- ()
N\
Yo
— |
R ¥
,._._4‘ } )é 30

3) OFF-delay circuit |

CRY

X {30

T6=3 seconds

T0=3 seconds

o Timing

PB1 (x0)

chart

TO

T

0

* For flicker/pulse oscillation

o Timing chart

PB] (X0)

Short pulse input Long pulse input

1 "

T0

(¥o)

I
3

For operation for a For operation fora
set time with pulse input  set time under conditions
of continuous (nput

o Timing chart

PB1 (x0)

T0

(vo)

For starting the next operation
after completion of the previous
operation

Note: If timer TO and lamp YO are programmed in the opposite order, the operation will be different.

4) OFF-defay circuit li

PBI1(X0)

#B] (X0)

p—0 O

Lo |

o Timing

PB1 (x0)

chart

T0

(v0)

5-10. Program Examples

157




2. Counter instructions

1} Long-time timer circuit e Timing chart
1 second 1 second
ul T

alAe x [0 1 second T []

A T a
©  © c co Scan time {10)

L 0%

E4i

@ o)
© © APL) T

T = 50 1 56C00G+(50210)

2) Holding counter circuit

X0 (counter nput signal)
f—1
< O ¢

° For conveyor line computation
Power

x1 4 50
p——air o -
X0 o a
When the power supply is on, if the input X1 : :
is closed, the value of counter C4 holds, but if C4
the input is open, counter C4 is reset. © “ s
X0 {counter nput signal)
— x2
c ...L:.: @ —0 @
%RJ‘, 3 50 o \./ cRa4
Ed] —be
x1 ora ¢ 8]
=) 7 o B

When the power supply is on, input X1 can
be open or closed. But if X1 is closed, in the
next scan, counter C4 will be reset.

3. Four-digit counter circuit
The counter value can be up to four
digits.

After the counting, the output is used
as a one-shot output.

Lower —

= Upper
4 1 Digt

302

Note: Counter efapsed values can only be read one at a time

5-10. Program ixamples
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When the power supply is on, if input X1 is
closed, counte C4 will be reset. If it is open,
counter C4 will hold the same.

10 T
Tx T
rdi R ‘{
=HchszHoe T
L1
Yo T
—f o x 70—
0
_‘xa
l C
Yo ot Tl 1110
]
]
Yo oo L g L
-
._.10‘}_.__—__—.——————
Yo o3 i il
13
.._fl
w oo m S Joe 1
|
<]
Yo s iy g 10—
&
)
Yo s TI C {n3 |
AT 4
.
cs
;
Yo AT g 4

The counter status before the power supply is
turned off is sent by input X1 into the internal
relay (holding type) CR24 for seif-holding.
Therefore, when the power supply is turned
on again, the counter C4 value will be the
same.

Holding type counter CO 1o G6 is reset
when power supply 15 tumed off

YO = One-shot output

TO = One-shot time
X0 = Counter input

nt = First digit

12 = Socond digit

03 = Third digit

04 = Fourth digit



4. How to use the internal relay (CR)

1) Ciock signal circuit using the scan t
CR1
@
CRG
—@
i (@)
It N

6

3) One input latch (flip-flop) circuit

3 X0 CR3,
—J
CR1

X0 "IR}‘_
| __c‘nz oR3

A7 X0
1
CR3

4) Output branch circuit

Fig.(®)

’-——{X(i’——i(l X2 .
X3 : :

@ (]

4T

CR3

ime

o Timing chart
Fust scan

Second scan

Third scan ;

CRO

CR1

YO

o Timing chart

Power
supply

X0

i Power supply lurned off and then on agan

X1

@ ]

o Timing chart
X0

i
|
i
i

CR1

CR2

CR3

(vo)

Fig. B
I:{> -'-___{xa X]}————-—[ X2 @
O

o The circuit in Fig. ® cannot be programmed
as is. It must be programmed as Fig. ® or Fig.

©.

o Operation of Fig. ©

The Fig. ® can be reorganized as Fig. ©.

The program for Fig. © is shown in Fig. ©.

The CPU register content between &) (=]
[z) and =} [=] does not change.

Therefore, no problems arise even if =

[c] is omitted.
(Fig. ® is also acceptable.)

Fig.@

()

——
o

_/

e Program

Memory content

BME

o Program (Fig. ®) e Program (Fig. ®)

Memory content Memory content

EGLe]
H6
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5) Example of connection operation in case of power failure

o Circuit for programming
X0 CR1

x
@
=3

o
E4
3
x
8

13

13
S

X:

2

5. How to use the JMP instruction

1) Bistable circuit (flip-flop)
X0 ¢RO

-
i ()
1iF \./
Y1

)

§ JMP END >

X0

®

© Within the aq timing (X0: ON status)

Y1
During the first scan, (90— will be
processed and CRO will operate during the
second scan so that the JMP circuit will be
off and nothing can be processed.
Within the az timing

In the first scan (YO=ON in the previous cycle)
Yo

Q)
m-m. is processed, and CRO will

operate in the second scan so that the JMP

circuit will be off and nothing can be processed.

Within the aj timing

In the first scan (Y1=0N, YO=0FF in the previous

cycley; 1

¢ )t:n O 4

(v)— is processed, and CRO will

operate in the second scan so that the JMP circuit

will be off and nothing can be processed.

160
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o Timing chart

X0

YO0

Y1

Y2

Y3

—
3 seconds

———
3 seconds

o CR192 to CR194 are holding relays. For
example, if the power supply is cut off at
the Timing that CR192 is turned on, when
the power supply is turned on again, T1
wilt start timing from 0.

o Timing chart
a

L
The above operations use the cyclic processing feature and simutating operations

are as follows:

Fust scan

Second scan

JMP1

Y1

Yo

CRO

T




2)

°©

Shift register circuit

A shift register is a register (temporary
memory) that moves (shifts) the data a

stage at a time with a shift signal. When

this operation is done with a micro

controller, the basic circuit and program

are as follows.

Circuit for programming

A —{=H

3) Binary counter

(a)

(b)

(c) ¢

(d)

X0 RO
cf

L

~ -
S
< JMP END O 3

0

CRO

X
[}~
17

e a, timing (X0; ON status)

Wh

en X0 goes from OFF to ON with the

(a) timing, JMP 0 goes ON, and
processing can be done until JMP END 0.
With the (b) timing, YO is OFF and thus

the

processing from JMP 1 to

JMP END 1 cannot be done.
Therefore, Y1 remains OFF.

With the (d) timing, YO goes ON.
With the (e) timing, CRO goes ON.

¢ Program

Address Content of memory

o Timing chart

O |

EHIEN DY

roooﬂc;mp.mmdo]

H$§ I ICEIEEICEIES

10

> B
s EIEE

o Timing chart

a

X0

X1 3|

Y0

Y1

Y2

Y3

o Example of a 4-level shift register YO,

Y1, Y2 and Y3 respectively represent
step 1, step 2, step 3 and step 4;

X0 represents the shift input,

and X1 represents the data input.

YO

Y1

CRO

X0

JMPO

JMP1

Y1

YO

CRO

5-10. Program Examples
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o a, timing

With the (a) timing, JMP 0 goes ON and
the processing can be done until JMP
END 0.

With the (b} timing, Y0 is ON and thus the
processing can be done for JMP 1 to
JMP END 1.

With the (c) timing, Y1 goes ON.

With the (d) timing, Y1 goes OFF.

With the (e) timing, CRO goes ON.

© a; timing

With the (a) timing, JMP 0 goes ON and
the processing can be done untit JMP
END 0.

With the (b) timing, YO is OFF and thus
the processing cannot be done for JMP 1
to JMP END 1, Therefore, Y1 remains
ON.

With the (d) timing, YO goes ON.

With the (e) timing, CRO goes ON.

o a, timing

With the (a) timing, JMP 0 goes ON and
the processing can be done until JMP
END 0.

With the (b) timing, YO is ON and thus the
processing can be done for JMP 1 to
JMP END 1.

With the (c) timing, Y1 goes OFF.

With the (d) timing, YO goes OFF.

With the (e) timing, CRO goes ON.,

in the timing for a,, a,, a,, and a, for the
next scan (A) timing, CRO is already ON
and thus JMP 0 goes OFF and no
processing can be done until JMP END
0. After this, until the & timing, JMP 0
remains OFF, the processing of from
JMP 0 to JMP END 0 is not doen, and no
change occurs in YO, Y1.

6. How to use the MCR instruction

o Pulse circuit

162  5-10. Program Eixamples

© Timing chart

al b & & (@

X0

JMPO

JMP1

CRO

e Program o Timing chart
Address Content of memory

o BERE X0

1 (=e] I

o

<

Scan time Scan ume

4

5 [efml[e]

6 [

7 BEEE



7. How to use the high speed counter

Setting

Key Operation

High speed counter count maximum setting:

»

T
¥

High speed counter ON setting: s
High speed counter OFF setling: Fr] bl )]s
High speed counter high speed scan area designation: fo's [_T_] [s][s] + [3] B to [=][+]

Start

(Elapsed value: 0)

o Program Example

X383

Total movement distance
0
4999 R 200
L EI=
4800, e
<2 X184
sy,
200 High speed 4
L i 50
Low épeed Low speed
- ) o ! 50 —
1 P T
} : ey s X183
i i ' | ,_‘ }—_._— 4
Yo {Figh opeed] | 999
Low speed ] 51 ..
Y| Operation [ BWp -] Operation r—
Yl
Yigg 1
Reset — @
-30

Y1: Start/Stop signal

(YO: High-speed switching signal)

8. Shift Register Application

e Circuit for programming

X0

—

CRO

When reset is applied
(Y198 is switched ON),
contacts C50 to C81 are all
switched OFF, and the
high speed scan area is
executed. As a result, YO
and Y1 are switched OFF
and TX0 is reset by the
next scan, so that Y199 is
also switched OFF and
reset is cancelled.

X1 (Shift input)

—

X2 {Reset input}

SRO

,_i 1

[t
(o

JMP END 31 [—

END
@ Timing chart
X0
X1
T ——
X2 | T
SRO ! !
SR [
SR2 i T
P ]
SR3 L !
SR4 — !
SRS [
SR6 !
87 e

5-10. Program Examples

Contact C50 is switched
ON when the high speed
counter elapsed value is
200.

Contact C50 is switched
OFF when the high
speed counter elapsed
value is 4800,

Contact C51 is switched
ON when the high speed
counter count is 4999,

High speed counter reset
relay Y199 is switched
ON three seconds after
Y1 is switched ON.

High speed scan area
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CHAPTER 6

ANALOG BOARDS

Analog boards applicable M1T Transistor Output Micro Controller;
. Analog Input/Output Board : AFB6480

. A/D Converter Board . AFB6400
. D/A Converter Board . AFB6410
6-1. System Configurations

6-2. Board Descriptions
6-3. Specifications
1. General Specifications
2. Performance Specifications
3. Dimensions
6-4. Configuring Analog Boards
1. Range Setting
2. Address Setting
3. Installation of Analog Boards
4. Wiring
5. Programming

“PC” is the abbreviation for Programmable Controller.




6-1. System Configurations

1. Analog 1/0 Board

Control Board of M1T Micro Controller

Analog /O Board

Analog input

Analog output

Motor driver

Water flow :‘%:
-
@‘—-— D

Pressure
Transducers,

Inverter Sensors, Temperature
| s

etc,
Rotation
< B ey I ——
Current #
- —————————

Registration meter

[Q Voltage 3{

2. A/D and D/A Converter Boards

Contro! Board of M1T Micro Controller

| A/D Converter Board

D/A Converter Board [

Analog input

Analog output

Motor driver Water flow

Pressure
@«—ﬁ | Transducers, [ —Cl t:]

Sensors, Temperature
e,

eic.

Inverter Rotation

S
@ h @ — furert

Registration meter Voltage

]l
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6-2. Board Descriptions

1. Analog I/0 Board

© EHHiHH

Expansion connector

CN4

OW

CN3
O
000000000000 0000000 0000000
12--——»—-K-~-—-~-321 15 oo ¢\ --------- 321
1o conr ing/di i Input i i i YO power supply connector
terminal board (12 pins) terminal board (15 pins)
2. A/D and D/A Converter Boards
O O
Expansion connector
{applicable only A/D Converter Board)
A/D Converter Board: CN4
D/A Converter Board: CN3
O]
O00000 000000
[ R W — 321
1/0 power supply connector
Input and Output input connecting/disconnecting
connecting/disconnecting terminal board (8 pins)
terminal board (12 pins)
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6-3. Specifications

1. General Specifications

Items

Specifications

Ambient operating
temperature:

Ambient storage
temperature:

Ambient operating
humidity:

Vibration resistance:
Shock resistance:

Noise resistance:

0°C to 50°C (32°F to 122°F)
-20°C to 70°C (-4°F to 158°F)

30% to 80% RH (non-condensing)

10Hz to 55Hz, 1 cycle per minute, double amplitude 0.75mm (0.03in.),
10 minutes for each of the X, Y and Z directions.

10G or more, four times in each of the X, Y and Z directions.

800V or more, with pulse width 1 us
(based on in-house measurements)

2. Performance Specifications

E Analog I/O Board
1) Analog input

items

Specifications

Input:

Input signal range:
Voltage :
Current:

Resolution:

Total accuracy:

Conversion speed:

Input impedance:
Voltage :
Current :

Voltage :
Current :

Digital output:

Maximum absolute input:

Four channels per board

OV to 5V or OV to 10V (change over)

OmA to 20mA

1/256

+3LSB (at 25°C/77°F), +5LSB (at 0 to 50°C/32°F to 122°F)

Maximum 2.5 ms per channel

Minimum 1MQ
250Q

+15V
+30mA
BCD 0to 255
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2) Analog output

Specifications

Items
Output:
Output signal range:
Voltage :
Current :
Resolution:

Total accuracy:
Conversion speed:
Output impedance:

Output load range:
Digital input:

Maximum Ouptut current:

One channel per board

OV to 5V or OV to 10V (change over)

OmA to 20mA

1/256

+1.0% F.S. (at 25"C/77°F), £2.0% F.S. (at 0 to 50°C/32°F to 122°F)
Maximum 2.5 ms per channel

Maximum 0.5 (at voltage output)

20mA (at voltage output)

0 to 500 (at current output)

BCD 0 to 255

3) Common

Items

Specifications

Insulation method:

/O terminals:

Internal current
consumption:

External power supply:
(See note)

Expansion:

Photocoupler insulation between 1/O terminals and Micro Controller
power supply (not insulated between channels)

27-point terminal
Maximum 50mA per board (5V internal power supply)
(supplied by Micro Controller control board)

20.4V DC to 26.4V DC (Current: Maximum 250mA per board)

Four boards pet control board
(address setting: switch selectable)

Note: Power to the board (24V DC) should be supplied either through the expansion power supply connector (CN2) or

through the input terminal {CN3).
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@ A/D and D/A Converter Boards

1) A/D Converter Board

Items

Specifications

Input:

Input signal range:
Voltage :
Current

Resolution:

Total accuracy:

Conversion speed:

Input impedance:
Voitage :

Current :

Voltage :
Current :

Digital output:

Maximum absolute input:

Four channels per board

OV to 5V or OV to 10V (change over)

OmA to 20mA

1/1,000

+1.0% F.S. (at 25 "C/77°F), +2.0% F.S. (at 0 to 50°C/32°F to 122°F)
Maximum 2.5 ms per channel

Minimum 1MQ
250Q

+15V
+30mA
BCD 0 to 999

2. D/A Converter Board

Specifications

ltems
Output:
Output signal range:
Voltage :
Current :
Resolution:

Total accuracy:
Conversion speed:

Qutput impedance:

Qutput load range:
Digital input:

Maximum Qutput current:

Two channels per board

0V to 5V or OV to 10V (change over)

OmA to 20mA

1/1,000

+1.0% F.S. (at 25°C/77°F), £2.0 F.S. (at 0 to 50°C/32°F to 122°F)
Maximum 2.5 ms per channel

Maximum 0.5%2 (at voltage output)

20mA (at voltage output)

0 to 5000 (at current output)

BCD 0 to 999
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3) Common

items

Specifications

Insulation method:

1/O terminals:

Internal current
consumption:

External power supply:
(See note)

Expansion:

Photocoupler insulation between I/O terminals and Micro Controller

power supply (not insulated between channels)

A/D Converter Board: 20-point terminal, D/A Converter Board: 12-point

terminal

Maximum 50mA per board (5V internal power supply)
(supplied by Micro Controller control board)

20.4V DC to 26.4V DC (Current: Maximum 250mA per board)

Four boards per control board

(address setting: switch selectable)

Note: Power to the board (24V DC) should be supplied either through the expansion power supply connector (CN2) or

through the input terminal (CN3}

4) /0 Characteristics
A/D Converter Board

Digitat output

Digital output

Analog input

1
|
|
i
|
1

{0 to 5V range)

D/A Converter Board

Analog output

Digital input

i
1
I
1
|

I
1
I
5 10

(0 to 10V range)

Analog output

Digital input

500 999

(0 1o 5V range)

{0 to 10V range)

Digital output

| Analog input

o] B> (MA
10 20 (mA)
{0 to 20mA range)
Analog output
(mA)
20
10
Digitat input

500 999

{0 to 20mA range)
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3. Dimensions

e Analog I/O Board

o A/D Converter Board

172

o D/A Converter Board

6-3. Specifications

. 184mmv7 2in.

i A 174mmi6.9in.
£l
2=
HE
85

‘é CN3 Ch3 44

] LI_J Ec
00000000000 \ele]e]elo]ele]ole 0]el0]0]0) §.‘§

N 184mm/7.2in.

r 174mm/6.9in.

- _H%HHMH.’.
HE
@ -
o
=i
S|8
~l @

_é CHE o3

n £
O0CO00I00CO0 00000000 2
e 184mm/7.2in.
1 174mm/6.9in.
4

i

80mm/3.1 in.

(e]eje]e]e]e] ele]elelo]e]

20mm
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6-4. Configuring Analog Boards

C START

)

1. Range Setting

2. Address Setting

3. Installation of Analog
Boards.

4, Wiring

5. Power ON

6. Programming

( Operation

The ranges are selectable with pins at the jumpers on the board.
See following pages.

Memory area of each boards are set with the DIP switches on
each boards.
See following pages.

installation method of each boards
See following pages.

Wiring method
See following pages.

Communication between M1T Control board and each boards are
performed by machine language call instruction.
See following pages.

6-4. Configuring Analog Boards

173




1. Range Setting

The ranges are selectable with pins at the jumpers on the board.

@ Analog I/O Board

e

H.

N2 N3 CN4
=k C=st SE=P
B B8 8 B 8
Pl JP2 JP3 P4 JP3
oPSt CN1
Item Jumper no. Pin set position Selectable range
CHo P 0to 5V input
- B 0 to 10V input
5
o .
A 0 to 5V input
= CH1 JP2 e
% B 0 to 10V input
i=4
3 -
CHa JP3 A 0 to 5V input
B 0 to 10V input
cHa P4 A 0to 5V input
B 0to 10V input
23 A 0 to 5V output
s& CHo JP5
&£° B 0to 10V output

Note: When shipped from the factory, the pins of the jumpers (JP1 to JP5) are set at “A” position.

174
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@ A/D Converter Board

1 H
oN2 CN3 N4
peza A A A
g B P2z B [ZZ2A 5 Q
Rigl JP2 JP3 JP4
DPS} CN1
o I SR — |
Item Jumper no. Pin set position Selectable range
A vV P
CHO P4 0 to 5V (or 0 to 20mA) input
5 B 0o 10V input
5
2 .

A 0 to 5V (or 0 to 20mA) input
= CHI JP3 ( ) inpt
§ B 0'to 10V input
o
< .

CH2 P2 A 0to 5V {or 0 to 20mA) input

B 010 10V input

CH3 P A 0'to 5V (or 0 to 20mA) input
B 0 to 10V input

Note: When shipped from the factory, the pins of the jumpers (JP1 to JP5) of the A/D Converter Board are set at “A”
position. The JP5 of the A/D Converter Board should always be set at “A” position.

B D/A Converter Board

CN2 CN3
PN A g7 A
o A s Y
JP1 JP2
DPS1 CNY
o —
item Jumper no. Pin set position Selectable range
§ cHo P2 A 0 to 5V {or 0 to 20mA}) output
g ‘g B 010 10V output
©
g A 0 to 5V {or 0 to 20mA) output
< CH1 P { ) outp
B 0 to 10V output

Note: When shipped from the factory, the pins of the jumpers (JP1 to JP4) of the D/A Converter Board are set at “A”
position. The JP3 and JP4 of the D/A Converter Board should always be set at “A” position.
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2. Address Setting

Memory are of the each Board are set with the DIP switches (DPS1) on each board as foliowing:

B Analog /O Board

Board no. DIP switches (DPS1) Analog input memory area Analog output memory area
B 2 3 4 CHO CH1 CH2 CH3 CHo
0 OFF | OFF | OFF | OFF #652 #653 #654 #655 #668
1 ON | OFF | OFF | OFF #6656 #657 #658 #659 #670
2 OFF | ON | OFF | OFF #660 #661 #662 #663 #672
3 ON ON OFF | OFF #0664 #665 #666 #667 #6874
— = -
CN3 CN4
CN1
/77773

DIP swiches
@ A/D and D/A Converter Boards
Board no. DIP switches (DPS1) Analog input memory area Analog output memory area
) 1 2 3 4 CHO CH1 CH2 CH3 CHO CH1
0 OFF | OFF | OFF | OFF #652 #653 #664 #655 #668 #6569
1 ON | OFF | OFF | OFF #656 #657 #6568 #659 #670 #671
2 OFF | ON | OFF | OFF #660 #661 #662 #663 #672 #673
3 ON ON | OFF | OFF #664 #665 #666 #667 #674 #8675
o A/D Converter Board o D/A Converter Board
CN2 CN2
— 1 H =
CN3 CN4 CN3
CN1 CN1
Pz vzza
\DIP switches DIP switches

Note: When two or more boards with A/D functions (or with D/A functions) are connected to one Control Board, avoid specifying indentical
memory area among themselves. (When one A/D Converter Board and one D/A converter Board are connected to one Control Board, the
board numbers of two boards can be set to “0”.)
The DIP switches (DPS1) are piano-key type (see pictures below),
When shipped from the factory, the piano-key tabs are set 1o board no.0.

. T

ON condition OFF condition
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3. Installation of Analog Boards

When installing, adding or replacing boards, set the device address of each board with the DIP switches on the board referring to 2.
Address Setting” not define identical address number.

Furthermore, take care not to bend the /O pins of expansion connectors.

When installing, firmly secure the metal spacers with a hexagonal box wrench. (Opposite side 6mm)

To connect the board to the mounting plate (AFB6804), use the attached M3 screws and the metal spacers so that impedance
becomes low value.

Finally, connect the cable for power junction to the 4-pin terminals on each board.

Cut excessive part of the cable for power junction with a wire cutter.

{When power is applied to A/D and D/A converter Boards through the CN3, do not connect power junction cable to them.)

Control board Cable

Spacers {£ = 20mm)

DIP switches: (AFB8B021)

all OFF

Spacers (£ = 20mm)
(AFB8802)

Each boards
‘Analog I/0 Board
A/D Converter Board
D/A Converter Board

Case for Contro! board
(AFBESO1)

DIP switches: all OFF

Mounting Plate
(AFB6804)
& S Control board
Case of expansion board -
(AFB6BO2)
Spacers (£ = 18mm)
(AFBB803)
DIP swi 3 J
witches: all OFF Skirtcase
Each boards (AFB6803)
‘Analog /0 Board
/D Converter Board
D/A Converter Board

Spacers (£ = 8mm)

Mounting plate:
(AFB6804)

DIP switch 1: ON

Notes:

1. As the Micro Controllers are bare boards assembly, take special care not adhere conductive objects on the boards.
2. As precision electronic components are on the boards of Micro Centrollers, first discharge static electricity and then
handle the boards. Furthermore, do not touch the components nor terminals directly.

3. When instalting or adding the boards to the Micro Control Unit {types with cases), please order specified spacers
and cases because spacers for types with cases or cases are not attached to the additional expansion boards
including A/D and D/A converter boards.

4. Do not install each boards (Analog I/O, A/D converter and D/A converter) between Expansion /O boards.
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4. Wiring

@ Analog I/O Board
1. Terminal Specifications
o Alignment of I/O terminals

Terminat no. Input and Cutput Symbols /0 specifications
CN3-1 24v
External power supply IN 24V DC
CN3-2 ov
CN3-3 .
CN3-4 .
NS5 —_— N Not connected
CN3-8 .
CN3-7 .
CN3-8 Vo Voitage input
CN3-9 AD 10 Current input
CHo
CN3-10 Coo input common
CN3-11 FG Frame Ground
CN3-12 Vi Voltage input
CN3-13 éVD " Current input
H1
CN3-14 cO1 Input common
CNB-156 FG Frame Ground
CN4-1 v2 Voltage input
CN4-2 AD 12 Current input
CH2
CN4-3 Cco2 input Common
CN4-4 FG Frame Gound
GN4-5 V3 Voltage input
CN4-6 AD 13 Current input
CH3
CN4-7 co3 input common
CN4-8 FG Frame Ground
GN4-9 V+ Voltage output
CN4-10 D/A Ve Voitage output
CHO
CN4-11 1+ Current output
CN4-12 |- Current output

o Alignment of expansion power supply terminals

Terminal no. Specifications Symbols
CN2-1 24V DC +
CN2-2 Not connected
CN2-3 GND (0V) —
CN2-4 GND (0V) —

Note: Power supply of 24V DC to the Analog I/O Board should be applied either through CN3-1 and CN3-2 or through CN2-1 and CN2-3.
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2. Wiring for Analog Input/Output

o To prevent electric or magnetic interference, use shielded iwisted-cables {two-core) for input connections.

o Do not input cables close to the power supply or other high voltage lines nor bundle signal cables and high voltage lines
together.

o The output cable should be grounded at the load equipment side.
The input cable should be connected to the frame ground (FG) terminal of the Analog I/O Board.

Analog /O Board

@ Current Output
B o s a 71 - )
Output device <I’§ T I s BN
e 0 v -
LOAD 51y o«
H Voltage Output 1 o
SR o ittty o 7| co3 ona
Output device <:‘ + [ € ] I3
i : 5 1 v3
LOAD [ o
| 3 |co2
2 |12
L v
B Current input
Input device ] ? “ SR
i [> ~ ~ I 4| col
—H,
f (See note 1.) | fe
@ Voitage input 1_— 1 o0
HT he S cna
i .. i 8 | vo
Input device D - _ — £ ] v
6 e
5 e
4 ]e
3 | e
2 |ov
1 leav )

Notes: o When using current input, connect current input terminal “[1" to voltage input terminal “V1”".

Voltage and current range can not be used on the same channel at one time.

Terminals for unused range should be left open.

Use applicable wires AWG28 to AWG16 or sectional area of 0.08 to 2.5mm? (Stripped wire length: 7mm, tightening
torque: 0.4Nm).

When connecting more than two wires to a single terminal, select them as their total sectional area is within the
applicable wire size.

If stranded and soldered wires are connected to the same terminal, malconnection may occor.

°
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& A/D Converter Board
1. Terminal Specifications

o Alignment of I/O terminals

Terminal no. Input Symbols 170 Specifications
ons1 External power supply IN b 24v oo
CN3-2 - GND
ona-3 ————— : Not connected
CN3-4 .

CNa-5 FG Frame Ground
CN3-6 CH3 co3 Input common
CN3-7 i3 Current input
CN3-8 V3 Voltage input
CN4-1 FG Frame Ground
CN4-2 CH2 co2 input common
CN4-3 2 Current input
CN4-4 v2 Voltage input
CN4-5 FG Frame Ground
CN4-6 CH1 COot input common
CN4-7 n Current input
CNa-8 Vi Voltage input
CN4-9 FG Frame Ground
CN4-10 CHo [elel] Input common
CN4-11 0 Current input
CN4-12 Vo Voltage input

o Alignment of expansion power supply terminals

Terminal no. Specifications Symbols
CN2-1 24V DC +
CN2-2 Not connected
CN2-3 GND (0V) -
CN2-4 GND (0V) -

Note: Power supply of 24V DC to the A/D Converter Board should be applied either through CN3-1 and CN3-2 or through CN2-1 and CN2-3.
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2. Wiring for Analog Input
o To prevent electric or magnetic interference, use shielded twisted-cables (two-core) for input connections.

e Do not input cables close to the power supply or other high voltage lines nor bundle signal cables and high voitage lines
together.

o The input cable should be connected to the frame ground terminal of the A/D converter Board (Dependmg on the noise
conditions, it might be better to ground the cable at the input equipment side.)

) A/D Converter Board
[@ Voltage input

oo | [ Cfff_'_f:_'f_‘_'_'_'_'f_f_'fii

=
<
=)

—
o

|

=

co0

CN4

EHEHEEREE

@ Current input

Input device l\/nyr

(seenote 1.)
N

CN3

LA

24V )

Notes: @ When using current input, connect current input terminal “I3” to voltage input terminal “vV3".
o Use applicable wires AWG28 to AEG16 or sectional area of 0.08 to 2.5mm? (Stripped wire length: 7mm, tightening
torque: 0.4Nm).
o When connecting more than two wires to a single terminal, select them as their total sectional area is within the

applicabel wire size. If stranded and soldered wires are connected to the same terminal, malconnection may occor.
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i@ D/A Converter Board

1. Terminal Specifications

o Alignment of /0 terminals

Terminal no. Input and Output Symbols /0 Specifications
CN3-1 + 24V DC
External power supply iN
CN3-2 - GND
GN3-3 .
—_ Not connected

CN3-4 .
CN3-5 -

Current output
CN3-6 CH1 1+
CN3-7 Vi-

Voltage output
CN3-8 Vi
CN3-g 0~

Current output
CNa-10 cHo 10+
CN3-11 VO~

Voltage output
CN3-12 VO +

o Alignment of expansion power supply terminals

Terminal no. Specifications Symbols
CN2-1 24V DC +
CN2-2 Not connected
CN2-3 GND (0V) -
CN2-4 GND (0V) -

Note: Power supply of 24V DC to the D/A Converter Board should be apptied either through CN3-1 and CN3-2 or through CN2-1 and CN2-3.
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2. Wiring for Analog Output
e The prevent electric or magnetic interference, use shielded twisted-cables (two-core) for output connections.

o Do not output cables close to the power supply or other high voltage lines nor bundle signal cables and high voltage lines

together.

o The output cable should be grounded at the load equipment side.
(Depending on the noise conditions, it might be better not to ground the cable or to connect the cable to the output signal

common side.)

& Voltage output

Output device

LOAD ] 3

D/A Converter Board

N

|

=3

# Current output

Output device

<

0AD

=

EHERHEEaR

vo+
VO
I0+
10~
Vit
vi—
I+
I1—

ov
24V 0C

J

CN3

Notes: e Voltage and current range can not be used on the same channei at one time.
Terminals for unused range should be left open.

o Use applicable wires AWG28 to AWG16 or sectional area of 0.08 to 2.5mm? (Stripped wire tength: 7mm, tightening

torque: 0.4Nm}.

o When connecting more than two wires to a single terminal, select them as their total sectional area is within the
applicabel wire size.
If stranded and soldered wires are connected to the same terminal, malconnection may occor.
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5. Programming

H Analog I/O Board

Communication between M1T Control board and Analog I/O Board is performed by machine language call instruction (X180).

1) Basic program

Execution conditions X180 | ——— l
i} i} K ine no.

1t

K Operation

50 Store the 4-channel analog input data for “board 0" to memory area of #652 to #655.

51 Store the 4-channel analog input data for “board 1" to memory area of #656 to #659.

52 | Store the 4-channel analog input data for “board 2" to memroy area of #660 to #663.

53 Store the 4-channel analog input data for “board 3” fo memroy area of #664 to #667.

54 Read data from’ memory area #668 and transfer them to one analog output channel on “board 0"

55 Read data from memory area #670 and transfer them to one analog output channel on “board 1"

56 | Read data from memory area #672 and transfer them to one analog output channel on “board 2"

57 Read data from memory area #674 and iransfer them to one analog output channel on “board 3".

Notes: o Data is stored in memory areas in 3-digit BCD (0 to 255).

If analog input data of a non-exsistent board is read with the machine language call
instruction, “255” is stored to the memroy area.

o When machine language subroutines of 50 to 53 are executed, operation flags of X196 to
X199 are all reset.

When machine language subroutines of 54 to 57 are executed, if the memory area to
which data is to be output by these subroutines is not a BCD area, an error flag will be set.
When machine language subroutines of 54 to 57 are executed in program mode, “000”
will be output.
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2) Program example

The following program assumes that two sets of Analog I/O Boards are connected to the M1T Control Board.

It reads eight channels of analog input data from Analog I/O Boards 0 and 1 into control board and writes output data to the two
channels on Anaiog /O Boards 0 and 1.

! Execution condition

, , X180 E_ Analog input data read from
t T Analog /O Board ¢

oy Execution condition ;X180 51 Analog input data read from
1} 1t Analog I/O Board 1

, , Bxecution condition , X180 Analog output data write to
1} i 54 Analog /O Board 0

Analog output data write to

' " X1
: =Execuuon condition iy 80 E___ Analog /O Board 1

Note: This program can be used with the Micro Controller M1T with its version of ROM 1.2 or up.
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® A/D and D/A Converter Board

Communication between M1T Control board and A/D - D/A Converter Board is performed by machine language
call instruction. (X180).

1) Basic program

, (Execution conditions X180

1} 1} K ine no.)
K Operation
50 Store the 4-channel analog input data for “board 0" to memory area of #652 o #655.
51 Store the 4-channel analog input data for “board 1" to memory area of #656 to #659.
52 | Store the 4-channel analog input data for “board 2" to memory area of #660 to #663.
53 Store the 4-channel anatog input data for “board 3" to memroy area of #664 to #667.
54 |Read data from memroy area #668 and #6868 and transfer them to two anaiog output channels on “board 0".
55 | Read data from memory area #670 and #671 and transfer them to two analog output channels on “board 1",
56 Read data from memory area #672 and #673 and transfer them to two analog output channels on “board 2.
57 Read data from memory area #674 and #675 and transfer them to two analog output channels on “board 3".

Notes: o

186

Data is stored in memory areas in 3-digit BCD (0 to 999).

If analog input data of a non-exsistent board is read with the machine language call
instruction, “255" is stored to the memory area.

When machine fanguage subroutines of 50 to 53 are executed, operation flags of X196 to
X199 are ali reset.

When machine language subroutines of 54 to 57 are executed, if the memory area to
which data is to be output by these subroutines is not a BCD area, an error flag will be set.
When machine language subroutines of 54 to 57 are executed in program mode,

“000” will be output.
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2) Program example

The following program assumes that two sets of A/D and D/A Converter Boards are connecte to the M1T Control Board.
1t reads eight channels of analog input data from A/D Converter Boards 0 and 1 into control board and writes
output data to the four channels on D/A Converter Boards 0 and 1.

Execution condition X180 Analog input data read from
{ | 11 ’L_.I— A/D Converter Board 0
. IE><e<:ution condition £ X180 Analog input data read from
i T { 51 A/D Converter Board 1
, Execution condition | X180 [:5 4 Analog output data write to
' t D/A Converter Board 0
, Execution condition , X180 {I'— Analog output data write {o
b U D/A Converter Board 1

Note: This program can be used with the Micro Controller M1T with its version of ROM 1.2 or up.
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