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. 3
SAFETY PRECAUTIONS MICRG

« Read this user’s manual to make sure of correct operation before starting installation, wiring, operation, maintenance, and
inspection of the MICRO3.

« All MICRO®'s are manufactured under IDEC’s rigorous quality control system, but users must add a backup or failsafe pro-
vision to the control system using the MICRO? in applications where heavy damage or personal injury may be caused in
case the MICRO® should fail.

* Inthisuser’'s manual, safety precautions are categorized in order of importance to Warning and Caution:

. Warning notices are used to emphasize that improper operation may cause
A Warnmg severe personal injury or death.

. Caution notices are used where inattention might cause personal injury or
A Caution damage to equipment.

A Warning

« Turn power off to the MICRO® before starting installation, removal, wiring, maintenance, and inspection on the MICROS,
Failure to turn power off may cause electrical shocks or fire hazard.

« Special expertiseis required to install, wire, program, and operate the MICROS. People without such expertise must not use
the MICROS.

» Emergency and interlocking circuits must be configured outside the MICRO3. If such acircuit is configured inside the
MICRO?3, failure of the MICRO® may cause disorder of the control system, damage, or accidents.

A Caution

« Install the MICRO® according to instructions described in this user’s manual . Improper installation will result in falling, fail-
ure, or malfunction of the MICROS.

* MICRO? is designed for installation in equipment. Do not install the MICRO® outside of equipment.

« Install the MICROS in environments described in this user's manual. If the MICRO? is used in places where the MICRO® is
subjected to high-temperature, high-humidity, condensation, corrosive gases, excessive vibrations, and excessive shocks,
then electrical shocks, fire hazard, or malfunction will result.

« The pollution degree of the MICRO? is “ Pollution degree 2. Use the MICRO? in environments of pollution degree 2 (accord-
ing to IEC664-1).

« All DC power type MICRO® units are “PS2” type (according to EN61131).

« Prevent the MICRO® from falling while moving or transporting the MICROS3, otherwise damage or malfunction of the
MICRO® will result.

« Prevent metal fragments and pieces of wire from dropping inside the MICRO® housing. Put a cover on the MICRO® during
installation and wiring. Ingress of such fragments and chips may cause fire hazard, damage, or malfunction.

» Use apower supply of the rated value. Use of awrong power supply may cause fire hazard.

» Use wires of aproper size to meet voltage and current requirements. Tighten M3 terminal screws to a proper tightening
torque of 0.3t0 0.5 N-m.

» Use an | EC127-approved fuse on the power line outside the MICRO®. Thisis required when exporting equipment containing
MICRO?® to Europe.

+ Use an | EC127-approved fuse on the output circuit. Thisis required when exporting equipment containing MICRO® to
Europe.

« Use an EU-approved circuit breaker. Thisis required when exporting equipment containing MICRO® to Europe.

« Make sure of safety before starting and stopping the MICRO® or when operating the MICRO® to force outputs on or off.
Incorrect operation on the MICRO® may cause machine damage or accidents.

« If relays or transistors in the MICRO® output circuit fail, outputs may remain on or off. For output signals which may cause
heavy accidents, provide amonitor circuit outside of the MICROS.

+ Do not connect to the ground directly from the MICRO3. Connect a protective ground to the equipment containing MICRO®
using an M4 or larger screw. This is required when exporting equipment containing MICRO® to Europe.

» Do not disassemble, repair, or modify the MICROS.

« Dispose of the battery in the MICRO® when the battery is dead in accordance with pertaining regulations. When storing or
disposing of the battery, use a proper container prepared for this purpose. Thisis required when exporting equipment con-
taining MICRO® to Europe.

+ When disposing of the MICRO3, do so as an industrial waste.

« Dispose of the battery in the memory card when the battery is dead in accordance with pertaining regulations.
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MICRO® USER’S MANUAL

This user's manual primarily describes MICRO®'s entire functions shared with the MICRO3C programmable controllers,
such asinstallation instructions, general specifications, basic and advanced instructions, allocation numbers, and FUN set-
tings. For the MICRO3C additional functions not included in the MICRO3, see the MICRO3C user’s manual.

MICRO?® and MICRO3C Comparison

PLC MICRO® MICRO3C
Advanced Instructions 38 40
(TXD, RXD, CMP2 added; ANR1 deleted)
. Standard Processing 100 points 500 points
Data Registers - - - !
High-speed Processing 32 points 32 points
. 1 point (10-1/0 type) .
Analog Potentiometers 2 points (16,/24-/0 types) 1 point
Loader Port | Standards EIA RS485 EIA RS232C
Standards EIA RS485 EIA RS485
Communication . Expansion/data link communication:
A Data Link . . - -
Specifications . Expansion/data link communication: 19,200 bps (fixed)
Terminal Baud Rate ) -
19,200 bps (fixed) Loader protocol communication:
9,600 bps (fixed)

Weight (approx.)

290g (10-1/0 type)
350g (16-1/0 type)
390g (16-1/0 AC input type)
400g (24-1/0 type)

380g (16-/0 type)
430g (24-1/0 type)

Standards

EN61131-1, EN61131-2, EN60204-1
IEC801-2, -3, -4

PrEN50082-2, EN55011

UL508, CSA C22.2, No. 142

EN55011 Group 1, Class A
EN50082-2

UL508, CSA C22.2, No. 142
EN61131-1, EN61131-2, EN60204-1

Certification File No.

TOV Product Service E9 95 09 13332
313
UL E102542

TOV Product Service B950913332
UL E102542
CSA LR66809

CSA LR66809

Program Loader for MICRO3

To edit user programs for the MICRO3, read FUN11 (program capacity and PL C type selection) on the program loader, and
set the fourth line in the FUN11 screen to 0 to select MICRO® as the PLC type, using the FUN11, ¥, ¥, ¥, 0, and « keys.
When FUN11 is set to 0, available data registers are limited to DO through D99 for programming the MICROS.

Since the loader port on the MICRO® uses RS485 communication while the loader port on the MICRO3C uses RS232C, adif-
ferent loader cableis needed to connect the program loader to MICRO® or MICRO3C. Use loader cable FC2A-KL 1 or FC2A-
K L2 to connect a program loader to the MICRO® |oader port.

To use the expanded capabilities of the MICROSC such as new advanced instructions for communication and comparison
and increased data registers, use an upgraded program loader of version 2.00 or later. To check the program loader version,
read FUN31 (program loader version readout/hardware check) using the FUN31 and ¥ keys on the program loader.

To connect a program loader to the MICRO3C loader port, use loader cable 3C (FC2A-KL3C). A program loader can also
be connected to the data link terminals on the MICRO3C using loader cable 4C (FC2A-KLA4C). In either case, loader proto-
col must be selected for the loader port or data link terminals using the protocol selector switch. For selection of the proto-
col selector switch, see the MICRO3C user’s manual.

IMPORTANT INFORMATION

Under no circumstances shall IDEC Corporation be held liable or responsible for indirect or consequential damagesresulting
from the use of or the application of IDEC PLC components, individually or in combination with other equipment.

All persons using these components must be willing to accept responsibility for choosing the correct component to suit their appli-
cation and for choosing an application appropriate for the component, individualy or in combination with other equipment.

All diagrams and examplesin this manual are for illustrative purposes only. In no way does including these diagrams and
examplesin thismanual constitute a guarantee asto their suitability for any specific application. To test and approve al pro-
grams, prior to installation, is the responsibility of the end user.
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I\'/IICRG3 1: GENERAL INFORMATION

Introduction

This chapter describes general information for understanding MICRO? functions and specifications.

Features

MICRO? is a space-saving micro programmable controller, yet has high-performance functions described below:

High-speed Processing Function

MICRO? operatesin standard processing mode or high-speed processing mode. Standard mode has a program capacity of
1012 steps, minimum processing time of 1.2 pusec per basic instruction, and average scan time of 2.9 msec for 1,000 steps.

High-speed processing mode has a program capacity of 100 steps, minimum processing time of 0.2 psec per basic instruc-
tion, and average scan time of 400 psec for 100 steps. Data and expansion link cannot be used with high-speed processing.
Catch Input Function

The catch input function makes sure to receive short input pulses (40 psec minimum at the rising edge) from sensors with-
out regard to the scan time.

The 10-1/0 type MICRO® base unit can receive short pulse inputs at 6 input terminals (10 through 15). The 16- and 24-1/0
type base units can use 8 input terminals (10 through 17) for catch inputs.

Input Filter Function (DC Input Type Only)

The input filter can be adjusted for input signal durations. This function is useful for adjusting the input pulse width in sen-
sor controller applications and for eliminating input noises and chatter in limit switches.

High-speed Counter Function

MICROS has a built-in high-speed counter to make it possible to count up to 4,294,967,295 (FFFF FFFFh) high-speed
pulses which cannot be counted by the normal user program processing. The maximum count input frequency is 10 kHz.
This function can be used for simple positioning control and simple motor control.

Pulse Output Function

Pulse outputs can be generated using advanced instructions. The PUL S (pulse output) instruction can vary the output fre-
quency at afixed duty ratio of 50%. Thisinstruction can be used in combination with the high-speed counter function to
control servo motors and stepper motors. The PWM (pulse width modulation) instruction can change the duty ratio at a
fixed frequency. Thisinstruction can be used for illumination control.

Computer Link Function

A personal computer can be connected to MICRO? in 1:1 peer-to-peer or 1:N network communication system to monitor
the operating statuses and change datain MICRO®. CUBIQ software is available for easy programming and monitoring.
Expansion Link Function

The 1/0 points can be expanded from 6 inputs and 4 outputs up to 28 inputs and 20 outputs by connecting another MICRO®
in six combinations, maximizing flexibility, (see note).

Data Link Function

A maximum of seven MICRO® base units (1 master station and 6 slave stations) can be linked in the data link network for
distributed control. FA-3S high-performance CPU can also be used as a master station in the data link system (see note).

Real-time Clock/Calendar Function (16- and 24-1/0 Type Units Only)

The 16- and 24-1/0 type MICROS base units feature a real-time clock/calendar to program year, month, day, day of week,
hour, minute, and second using advanced instructions. This function can be used for time-scheduled control of illumina-
tion, air conditioners, sprinklers, and many others.

External Analog Timer

MICROS is equipped with one or two anal og potentiometers to enter analog val ues. In addition, a separate analog timer unit
can also be connected to MICRO3, allowing for fine adjustment of timer preset values on the control panel.

User Program Read and/or Write Protection

User programsin the MICRO3 base unit can be protected from reading and/or writing by setting a pass word. This function
isideal for the security of user programs and prevention of inadvertent rewriting of programs.

Analog 1/0 Function
A/D and D/A converter units are available for 8-bit conversion to process analog signals.

Note: Expansion link and data link cannot be used concurrently.

dﬂn USER’S MANUAL 1-1



1: GENERAL INFORMATION

MICRG

Parts Description
This section describes parts names and functions of the MICRO? base unit.

Sensor Power Terminals
For supplying power to sensors (24V DC, 150mA). These
terminals have an overload sensing function.

Input Terminals
For connecting input signals from input
devices such as sensors, pushbuttons, and

limit switches. Available in DC input (sink/

Power Supply Terminals
Connect power supply to these

source) and AC input (100-120V AC) types.

terminals. Power voltage -

100-240V AC or 24V DC.

IR

1]

°|®]
- ®]

®

®

\

®

BEEE

(@3
==

1/0 Indicators

<7

[0) O

10

Turn on when the correspond-
ing inputs or outputs are on.

~QOd
sSo

Power Indicator (POW) T
Turns on when power is
supplied to MICROS.

Operation Indicator (RUN)
Turns on when
MICRO? is running.

wdwd
INEFNE|
od od
odoO

MICRG

Error Indicator 1 (ERR1)

Turns on when an error

. Ry OUT Ry OUT
occursin MICROS. 0 3 4 5,

Ry. OUT
|COM:

6,

DATA LINK
A" sd

COoMO

e

Error Indicator 2 (ERR2)

EEEEE

@

-

Turns on when the sensor

©

)

el

/

power is overloaded. |

Output Terminals

For connecting output signals to output devices such as electro-
mechanical relays and solenoid valves. Available in relay output
(240V/2A, 30V DC/2A), transistor sink output (24V DC, 0.5A),
transistor protect source output (24V DC, 0.5A) types.

Pop-up Lid
Press the lid to open and gain access to the function
selector switch, analog potentiometer, and loader port.

Function Selector Switch

o

Data Link Terminals

For connecting the data
link line in the expansion
link or datalink system.

*|®]
°|®]
~[®]

Selects the station function in the expansion or datalink system.

Analog Potentiometer

\

o,
gm

o
(N

Sets the analog value for the analog timer, frequency or pulse width of
pulse outputs. The 10-1/0 type has one potentiometer.

The 16- and 24-1/0 types have two potentiometers; analog
potentiometer O on the left and analog potentiometer 1 on the right.

Loader Port

T}
*@@
.

For connecting the program loader or compuiter.

The figures above and at right illustrate the 16-1/0 type MICRO3
base unit with DC input and relay output.

[0 For the MICRO®C, see the MICRO®C User’s Manual. [
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1: GENERAL INFORMATION

System Setup
This section describes settings and precautions for the basic system, expansion system, and various link systems consisting

of MICROS.

Basic System

The basic system consists of the base unit and the program loader. This system is used to edit a user program on the pro-
gram loader, transfer the user program to the base unit, start and stop the base unit operation, and monitor the operating

status.

0 For the MICRO®C, see the MICRO®C User’s Manual. [

Loader Cable
FC2A-KL1 (2m/6.56 ft. long)
FC2A-KL2 (5m/16.4 ft. long)

When connecting and disconnect-
ing the loader cable, be sureto
hold the connector. Since the con-
nector hasalatch, the cable cannot
be removed by holding the cable.

Connecting the Cable

The program loader has a cover on the top to select the loader
cable connection port or AC adapter jack. Slide the cover to
the right to open the loader cable connector.

Connect the connector of the loader cable to the loader cable
connection port on the program |loader and the other connector
of the cable to the loader port on the MICRO? base unit.

Off-line Programming

The program loader can be used off-line for remote program-
ming. Slide the cover to the | eft to open the AC adapter jack of
the program loader and connect an AC adapter to the AC
adapter jack. For the power supply requirements and the plug
dimensions, see page A-4.

Programming Tool

Slide the cover to theright.

|

)

Loader Cable Connection Port
Slide the cover to the | ft.
[]

AC Adapter Jack

In addition to the program loader, optional software CUBIQ is available for editing user programs on a personal computer.

See page 4-16.

dﬂn USER’S MANUAL
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1: GENERAL INFORMATION

MICRG

Link Systems

MICRO? has three link functions; expansion link, datalink, and computer link. When using alink function, the function
selector switch may have to be set or the FUN settings may be required. For details of these settings, see Expansion Link
Function on page 4-6, Data Link Function on page 4-8, and Computer Link 1:N Communication on page 4-17. The expan-
sion link cannot be used in the data link system.

Expansion Link System

The expansion link system consists of two MICRO? base units connected through the datalink terminals using the optional
expansion cable FC2A-KE1 (250 mm/9.84" long) or a shielded twisted pair cable as shown below. The cable for the
expansion link system can be extended up to 200 meters (656 feet). Every MICRO® base unit can be used as an expansion
station.

Base Station Expansion Station

The RUN indicator on the expan-
sion station remains off whether the
base station is running or stopped.

Data Link System

The datalink system consists of one master station connected to a maximum of six slave stations to communicate control
data for distributed control. Every MICRO® base unit can be used as amaster or slave station. When a slave station per-
forms communication at 19,200 bps through the loader port, multi-stage comparison instruction HSC1 cannot be used at
the dlave station.

Master Station Slave Station 1 Slave Station 2 Slave Station 6

e o o o o

Computer Link System

In the computer link system, a personal computer is connected to one or amaximum of 32 MICRO? base units to control
the operation of al MICRO® base units. The 1:1 computer link system requires the computer link cable FC2A-KC2. The
1:N computer link system requires computer link interface unit FC2A-LC1 and RS232C/R$485 converter FC2A-MD1 in
addition to three types of cables.

1st Unit

2nd Unit

=T
®He

=
—®He

Nth Unit (N < 32)

=
—®Qe

RS232C/R$485 Computer Link G Computer Link G i Computer Link G
Converter Interface Unit Interface Unit Interface Unit
FC2A-MD1 FC2A-LC1 FC2A-LC1 FC2A-LC1

14
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1: GENERAL INFORMATION

General Specifications

Type AC Power DC Power
Rated Power Voltage | 100 to 240V AC 24V DC
Allowable Voltage 85 to 264V AC 19 to 30V DC (including ripple)
Range
Between power terminal and FG: Between power terminal and FG:
Dielectric Strength 2000V AC, 1 minute 1500V AC, 1 minute
Between 1/0 terminal and FG: Between 1/0 terminal and FG:
1500V AC, 1 minute 1500V AC, 1 minute
Repetitive Peak Approx. 310 mA (maximum at 85V) | ———
Current pprox.
Input Current Approx. 220 mA (maximum at 85V) | Approx. 500 mA (maximum at 19V)
Power Supply

Rated Frequency

50/60 Hz (47 to 63 Hz)

Power Consumption

Approx. 30 VA (240V AC)

Approx. 14W (24V DC)

Allowable Momentary
Power Interruption

25 msec (100V)

25 msec (24V), Level PS-2

Insulation Resistance

Between power terminal and FG:
Between I/0 terminal and FG:

10 MQ minimum (500V DC megger)
10 MQ minimum (500V DC megger)

Inrush Current

40A maximum

Ground

Grounding resistance: 100Q maximum

Protective Ground

Allowable current 10A maximum, 10 sec

Grounding Wire

1.25 mm? (AWG16)

Effect of Improper
Power Supply
Connection

Reverse Polarity

No trouble

No operation, no damage

Improper Voltage or
Frequency

Permanent damage may be caused

Improper Lead
Connection

Connection failure may be caused

Power Up/Down Order

AC or DC main power must be turned on not later than 1/0 power.
AC or DC main power must be turned off not earlier than |/0 power.

Memory Backup

Backup Duration

Without clock/calendar (10-1/0 type):
With clock/calendar (16/24-1/0 types):
(after backup battery fully charged)

Approx. 50 days at 25°C
Approx. 30 days at 25°C

Battery Lithium secondary battery

Charging Speed Approx. 2 hours from 0% to 90% of full charge

Backup Subjects Internal relays, shift registers, counters, data registers, clock/calendar
Replaceability Impossible

User Program EEPROM

Storage

Others

IEC1131-2 3.2.3.4) Non-standard power supply cannot be connected

USER’S MANUAL
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MICRG

General Specifications, continued

Operating Temperature

0 to 60°C

Storage Temperature

-25to +70°C

Relative Humidity

Relative humidity severity level RH1, 30 to 95% (non-condensing)

Pollution Degree

2 (IEC 664)

Corrosion Immunity

Free from corrosive gases

Altitude Operation: 0 to 2,000m (O to 6,565 feet)
Transport: 0 to 3,000m (O to 9,840 feet)

Vibration Resistance 2 .

(IEC 68-2-6) 5 to 55 Hz, 60 m/sec“, 2 hours each in 3 axes

Shock Resistance 2 .

(IEC 62-2-27) 300 m/sec“, 11 msec, 3 shocks each in 3 axes

1/0 Duty Ratio

All specification values are determined at an |/0 duty ratio of 1200% for the 10-1/0 type and
at an 1/0 duty ratio of 80% for the 16- and 24-1/0 types

Wiring

Core wire 0.75 to 1.25 mm? (AWG18 to AWG16)
Input lines must be separated from power, output, and motor lines

M3 screw terminal

Degree of Protection

IP40 (IEC 529), provided with finger protection covers

35-mm-wide DIN rail and wall mount

Installation In either case, MICRO3 must be mounted on a vertical plain
105W x 85H x 60D mm — 4.134"W x 3.346"H x 2.362"D (10-1/0 type)
Dimensions 135W x 85H x 60D mm — 5.315"W x 3.346"H x 2.362"D (16-1/0 type)
165W x 85H x 60D mm — 6.496"W x 3.346"H x 2.362"D (16-1/0 AC input type)
165W x 85H x 60D mm — 6.496"W x 3.346"H x 2.362"D (24-1/0 type)
MICRO®
Approx. 290g (10-1/0 type) MICRO3C
Weight Approx. 350g (16-1/0 type) Approx. 380g (16-1/0 type)
Approx. 390g (16-1/0 AC input type) Approx. 430g (24-1/0 type)
Approx. 400g (24-1/0 type)
MICRO3 MICRO3C
EN61131-1, EN61131-2, EN60204-1 EN55011 Group 1, Class A
Standards IEC801-2, -3, -4 EN50082-2

PrEN50082-2, EN55011
UL508, CSA C22.2 No. 142

UL508, CSA C22.2 No. 142
EN61131-1, EN61131-2, EN60204-1

Certification File No.

MICRO3

TUV Product Service E9 95 09 13332 313
UL E102542

CSA LR66809

MICRO3C

TUV Product Service B950913332
UL E102542

CSA LR66809

1-6
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1: GENERAL INFORMATION

Function Specifications

Mode

Standard Processing High-speed Processing

Program Capacity

1012 steps Approx. 100 steps

User Program Memory

EEPROM, RAM (backed up by battery)

Backup Function

A user program is transferred from the program loader through the CPU to
RAM and EEPROM in the MICROS3. The user program and data in the RAM are
backed up by a lithium secondary battery.

If the contents in the RAM are destroyed after a power failure longer than the
specified value, the user program is transferred from the EEPROM to the
RAM automatically at power up, and is not erased. However, since data is
destroyed, the user is alerted with an error message (keep data sum check
error, etc.).

Control System

Stored program system (not in compliance with IEC1131-3)

Programming Method

Logic symbol

28 basic instructions
Basic Instruction LOD, LODN, OUT, OUTN, SET, RST, AND, ANDN, OR, ORN, AND LOD,
OR LOD, BPS, BRD, BPP, TIM, CNT, CC=, CC=, SFR, SFRN, SOTU, SOTD, JMP,
JEND, MCS, MCR, END
MICRO?®: 38 advanced instructions
NOP, MOV, MOVN, IMOV, IMOVN, CMP=, CMP<>, CMP<, CMP>, CMP<=,
Instruction CMP>=, ADD, SUB, MUL, DIV, ANDW, ORW, XORW, SFTL, SFTR, ROTL, ROTR,
Words CLS4, CALW, CLKR, CLKW, ADF, DISP, DGRD, ANRO, ANR1, PULS, PWM, A/D,
. HSCO, HSC1, HSC2, HSC3
Advanced Instruction
MICRO3C: 40 advanced instructions
NOP, MOV, MOVN, IMOV, IMOVN, CMP=, CMP<>, CMP<, CMP>, CMP<=,
CMP>=, ADD, SUB, MUL, DIV, ANDW, ORW, XORW, SFTL, SFTR, ROTL, ROTR,
CLS4, CALW, CLKR, CLKW, ADF, DISP, DGRD, ANRO, PULS, PWM, A/D, HSCO,
HSC1, HSC2, HSC3, TXD, RXD, CMP2
Input Points 6 points (10-1/0 type), 9 points (16-1/0 type), 14 points (24-1/0 type)
1/0 Output 4 points (10-1/0 type), 7 points (16-1/0 type), 10 points (24-1/0 type)
Expansion 1/0 One.expansion. station .can be added.
Maximum 1/0 is 48 points.
Data Link Possible with 6 slave stations
Scan Time 2.9 msec average/1K steps 400 psec average/100 steps

Processing Time (basic instruction)

2.2 ysec average 0.45 psec average

Internal Relay 232 points 40 points
Data MICRO3 100 points _
. 32 points
Register MICRO3C 500 points
. 10 points
Control Data Register (degignated from data registers) -
Shift Register 64 points 32 points
Counter/Timer 32 points total 16 points total
Adding Counter 0 to 9999
Counter/ Reversible Counter 0 to 9999
Timer 1-msec Timer 1 msec to 9.999 sec
Presets 10-msec Timer 10 msec to 99.99 sec

100-msec Timer

100 msec to 999.9 sec

Catch Input Relay 8 points
Special Internal Relay 16 points
Points 8 points

Catch Input Must Turn ON Pulse

40 psec minimum (when hard filter is set to 10)

Must Turn OFF Pulse

150 psec minimum (when hard filter is set to 10)

USER’S MANUAL
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MICRG

Function Specifications, continued

Mode Standard Processing High-speed Processing
Points/Phase 1 point, single-phase
. HSCO, HSC1, HSC2: 0 to 4,294,967,295
High-speed Preset Value HSC3: 0 to 65535
Counter
Freauency Response HSCO and HSC3: 10 kHz
quency Kesp HSC1 and HSC2: 5 KHz

Pulse Output

1 channel (available on transistor output types only)

1 point (10-1/0 type), 2 points (16/24-1/0 types), Converted value: O to

Analog MICRO® 549
Potentiometer -

MICRO3C 1 point, Converted value: O to 249
Real-time Accuracy +30 sec/month at 25°C (typical)
Clock/ Backup Duration 30 days at 25°C (typical)
Calendar Calendar Function

Year, month, day, day of week, hour, minute, second

Sensor Power
Supply

Output Voltage/Current

Available on AC power, DC input types only
24V £3.6V DC, 150 mA maximum including input signal current

Overload Detection

Overload detection current: 190+40 mA

Isolation

Isolated from the internal circuit

System Initialization

Keep data sum check

Internal Processing A

Power failure check, WDT (watchdog timer) check, user program sum check,
sensor power overload check, clock error check, LED indicator data update

(Read Inputs)

Update input data

Self- Internal Processing B Processed only once immeQiater after starting to run:
diagnostic User program CRC check, timer/counter preset value CRC check
Function Execute Program Execute the user program
(Update Outputs) Update outputs
Loader Communication User program syntax check, user program writing check
gzlt:n:::lli(cation Data link connection check
g::::l:?::rtl:cmt;on 2.2 psec average 0.45 psec average
Basic Processing
(Processing A/B + 200 psec 220 psec
Determination)
1/0 Processing 130 psec (update inputs and outputs)
Execution " T
Time Expansion Link 9 to 10 msec

Control Data Register
Service

15 psec when all control data registers are enabled

Clock/Calendar
Processing

Processed at every 500 msec

Data Link Master
Station Processing

12.5 to 13 msec when using data link function

Start/Stop Method

Turning power on and off.

Using the RUN/STOP switch on the program loader.
Turning special internal relay M300 on and off.
Turning designated stop or reset input off and on.

Restart

Cold Restart

Possible to restart using program loader, power supply, or special internal
relay (response time: 1 sec maximum)

Hot Restart

Impossible because timer data cannot be maintained

Warm Restart

Possible using a user program

Stop/Reset Using External Signal

Possible using inputs 10 through 115 designated as a stop or reset input

1-8
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Communication and Noise Specifications

Loader Port Communication Specifications

0 For the MICRO®C specifications, see the MICRO®C User’s Manual. [

Standards

EIA RS485 (termination resistor is not required)

Connection to Program Loader

Using optional loader cable (FC2A-KL1 or FC2A-KL2)

1:1 Communication

Using optional computer link cable FC2A-KC2

1:N Communication Using 80.9-mm shielded twisted pair cable

Cable

Conductor Resistance 85 Q/km maximum

Shield Resistance

12 Q/km maximum

Slave Stations

32 maximum in the 1:N network communication

Maximum Cable Length

200m (656 ft.) between RS232C/RS485 converter and most distant station

RS232C/RS485 Converter FC2A-MD1

Computer Link Interface Unit FC2A-LC1

Data Link Terminal Communication Specifications

0 For the MICRO®C specifications, see the MICRO®C User’s Manual. [

Standards

EIA RS485 (termination resistor is not required)

Recommended Cable 20.9 mm shielded twisted cable

Conductor Resistance 85 Q/km maximum

Shield Resistance 12 Q/km maximum

Maximum Cable Length 200m (656 ft.)

Isolation

Between data link terminals of multiple MICRO3C units: Not isolated

Baud Rate 19200 bps (fixed)

Expansion link:
Communication Delay Data link:

+ Slave station scan time

Master station normal scan time + approx. 9 to 10 msec
Master station normal scan time + approx. 12.5 to 13 msec

Noise Immunity Specifications

Electrostatic discharge (IEC 801-2)

RH-1/ESD-3 I Level 3 (8 kV)

Field withstandability (IEC 801-3)

| Level 3 (10 v/m)

Damped oscillatory wave withstandability (IEC 801-4)

Power supply 1 kV

Digital 1/0s 1 kV

Fast transient withstandability (IEC 801-4)

Power supply Level 3 (2 kV)

Digital I,/0s Level 4 (2 kV)

Analog 1/0s, Communication I/0Os: Level 3 (1 kV)

Noise Emission Specifications

Radiated emission (EN55011)

| Group 1 class A

Line conduction (EN55011)

| Group 1 class A

USER’S MANUAL
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Power Supply Timing Chart

Turn on AC or DC main power and 1/0O power at the same time, or turn on AC or DC main power first.
Turn off AC or DC main power and /O power at the same time, or turn off 1/0O power first.

AC/DC Main Power g

ON
I/0 Power ¢

«

Memory Backup Function

Ve

EEEdEEEEEEEEEEE

N
]

PLC Memory
RAM EEPROM

1

Program

Data Program

4

e
|

A

el | | =]

Self-diagnostics Flow Chart

Power ON

| System Initialization |

[ Internal Processing A |

| Read Inputs |

[ Internal Processing B |

| Execute Program |

'

| Update Outputs |

]

Scanning Process and WDT (Watch Dog Timer)

0000000
0000000
0000000
0000000
0000000

Interrupt

The user program and data stored in the RAM
are backed up by alithium secondary battery.

When the contents in the RAM are destroyed
after a power failure longer than the specified
value, the user program is transferred from the
EEPROM to the RAM at power up automati-
cally, so the user memory is not erased. Since
the data is destroyed, an error message, such as
keep data sum check error, is evoked to aert
the user.

Interrupt

Loader Communication |

| Data Link Communication

|

P ON Initialize | Processing A | Determination Internal Execute Update | Processing A | Determination | Execute Update | Processing A
ower System | Read Inputs RUN Processing B| Program Outputs | Read Inputs RUN Program Outputs | Read Inputs
1
Scan 1 Scan 2 Scan 3
[ [
Update | Processing A | Determination | Execute Update | Processing A | Determination | Execute Update | Processing A
Outputs | Read Inputs RUN Program Outputs | Read Inputs RUN Program Outputs | Read Inputs
I 1
Scan N-1 Scan N Scan N+1 Scan N+2

When the scan time is longer than the WDT preset value (300 msec), error indicator ERR1 flashes and the PLC stops operation.

1-10
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Digital DC Input Specifications

Rated Input Voltage 24V DC sink/source input signal

Input Voltage Range 19 to 30V DC

10 and 120: 2.1 kQ

11 to 115, 121 to 135: 3.5 kQ

10: 4 psec + filter preset
Turn ON Time 11 to 115: 20 psec + filter preset
120 to 135: 3 msec

10: 6 psec + filter preset
Turn OFF Time 11 to 115: 120 psec + filter preset
120 to 135: 3 msec

10-1/0 type: 6 input points connected in 1 common line
Common and Input Points 16-1/0 type: 9 input points connected in 1 common line
24-1/0 type: 14 input points connected in 1 common line
Between input terminals:  Not isolated

Internal circuit: Photocoupler isolated

Input Type Type 1 (IEC 1131)
External Load for 1/0 Interconnection Not needed
Signal Determination Method Static

The meaning of the filter values shown below:
Inputs accept signals of the pulse width shown.

0 msec, 3 msec (default), 7 msec, 10 msec
[Setting]
10 and I1: Independently set
12 and I3: Set in combination
14 to I7: Set in combination
Input reject pulse width: (Soft filter value) — 2 msec
Input Filter 10: 4 to 616 psec (ON pulse)
10: 6 to 618 psec (OFF pulse)
11 to 17: 20 to 625 psec (ON pulse)
11 to 17: 120 to 618 psec (OFF pulse)
[Setting]
10 to I7: Set in combination, preset O to 255 (default 10)
110 to 135: 3 msec (fixed)
Input reject pulse width: (Hard filter value)/3 psec
Factory Initial Setting Default value

Both sinking and sourcing input signals can be connected. If any input
exceeding the rated value is applied, permanent damage may be caused.

Cable Length 3m (9.84 ft.) in compliance with electromagnetic immunity

IEC 1131-2 3.3.1.4 8) Input part cannot be replaced because of non-mod-
ular structure

Input Impedance

Isolation

Filter Function

Soft Filter

Hard Filter

Effect of Improper Input Connection

Others (IEC 1131-2 Information)

Digital AC Input Specifications

Rated Input Voltage 100 to 120V AC
Input Voltage Range 85 to 132V AC
Input Impedance 13 kQ at 60 Hz
Turn ON Time 20 msec maximum
Turn OFF Time 20 msec maximum
Common and Input Points 16-1/0 type: 9 input points connected in 1 common line
Isolation Between input terminals:  Not isolated
Internal circuit: Photocoupler isolated
Input Type Type 1 (IEC 1131)
External Load for /0 Interconnection Not needed
Signal Determination Method Operation using system program

dﬂn USER’S MANUAL 1-11
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Input Operating Range

Digital DC Input Digital AC Input

Input 11-115 Impedance
Input 10 Impedance

Input Impedance
3ovA_____ 132vA_____ putime
|
2 ON Area ON Area
& L4 &
& ‘ g
S 1y ‘ ‘ S 7oV :
E] ; : E] :
< " / Transition Area < ! Transition Area
5V 20V
| OFF Area | /o OFF Area
ov L i ov L
1.2mA 9mA 14mA 2mA 10mA
2.5 4mA
Input Current Input Current
Input Internal Circuit
Digital DC Input Digital AC Input
1.8,_k|Q I
comO
= COMO
10 O— yv - ]'[}/V -
3 0.22 uF g
3.3kQ &) 10-120 [}
= T 430 kQ T
LT IS I
2 2
\ & Vs £
11-115 O
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Digital AC/DC Output (Relay Output) Specifications

1/0 Type 10-1/0 Type 16-1/0 Type 24-1/0 Type
Output Protection Without protection
Protection Circuits Prepared by User See page 1-17.
Output Points 4 points 7 points \ 10 points
como Common NO Common NO 4 points
3 points
COM1 Independent NO Common NO Comnﬂon NO
A ) 1 point 2 points 4 points
Output Points per Common Line
Independent NO Independent NO
CoM2 — . .
1 point 1 point
COMS3 . . Independent NO
1 point
IEC 255-0-20 (DIN VDE 0435 part 120)
IEC 255-1-00 (DIN VDE 0435 part 201)
IEC 947-5-1
TUV 240V AC, 2A (RES)
Output Terminal Ratings 240V AC, 1.5A (g=0.4)
(Relay Contact Capacity) 30V DC, 2A (RES)
240V AC, 1.5A (AC-15)
UL508/C22.2 No. 14
UL/CSA 240V AC, 2A (RES)
30V DC, 2A (RES)

COM Current

Total of all contacts in a COM circuit: 8A maximum

Minimum Switching Load

1 mA/5V DC (reference value)

Initial Contact Resistance

30 mQ maximum

Electrical Life

100,000 operations minimum
(rated load 1,800 operations/hour)

Mechanical Life

20,000,000 operations minimum
(no load 18,000 operations/hour)

Isolation

Different COM Points

Between Output Terminal and FG 1,500V AC
Between (_)utpfut Terminal and 1,500V AC
Internal Circuit

Between Output Terminals of 1,500V AC

Effect of Improper Connection

When a current larger than the rated current flows, perma-
nent damage such as contact welding may be caused.

Stop

OFF

Output Status by | Power Interruption over 25 msec

OFF

MPU Operation Power Interruption 25 msec or less

ON/OFF status maintained

Power Up

OFF until MPU starts to run

Others (IEC 1131-2 Information)

IEC 1131-2 3.3.2.3 3) Not zero-cross switching

IEC 1131-2 3.3.2.3 9) Not tested for other categories

IEC 1131-2 3.3.2.3 10) Not multichannel module

IEC 1131-2 3.3.2.3 11) Suppressor networks are not incor-
porated into the relay output circuit

IEC 1131-2 3.3.2.3 16) Output can not be replaced
because of non-modular structure

IEC 1131-2 3.3.2.3 18) Non-latching type output operation

IEC 1131-2 3.3.2.3 19) Not multi-circuit module

USER’S MANUAL
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Digital DC Output (Transistor Sink Output) Specifications

1/0 Type 10-1/0 Type 16-1/0 Type 24-1/0 Type

Output Protection Without protection

Protection Circuits Prepared by User See page 1-23.

Output Points 4 points 7 points 10 points

Output Points per Common Line como 4 points 4 points S points

comi — 3 points 5 points

Rated Load Voltage 24V DC

Operating Load Voltage Range 19 to 30V DC

Rated Load Current 0.5A per output point

Maximum Load Current 0.625A per output point (at 30V DC)

Voltage Drop (ON Voltage) 1.5V maximum (vqltage between COM and output termi-
nals when output is on)

Inrush Current 5A maximum

Leakage Current 0.1 mA maximum

Clamping Voltage 39V+1V

Maximum Clamping Load 10W

Inductive Load Continuous operation of To.9s = 60 msec (DC13) at 1 Hz,
24V DC

External Current Draw i;)l)mA maximum, 24V DC (power supply to the +V termi-

Maximum Frequency Response Qo 10 kHz minimum

Test Condition:
Load resistance 1 kQ, 24V DC Q1-Q31 1 kHz minimum (not including scan time)

Between Output Terminal and FG

1,500V AC

Between Output Terminal and

Isolation Internal Circuit

Photocoupler isolated

Between Output Terminals of
Different COM Lines

Not isolated

Effect of Improper Connection

When a current larger than the rated current flows, perma-
nent damage of output elements may be caused.

Stop

OFF

Output Status by | Power Interruption over 25 msec

OFF

MPU Operation Power Interruption 25 msec or less

ON/OFF status maintained

Power Up

OFF until MPU starts to run

Others (IEC 1131-2 Information)

IEC 1131-2 3.3.3.3 3) Not applicable

IEC 1131-2 3.3.3.3 8) Not applicable

IEC 1131-2 3.3.3.3 9) Not tested for other categories

IEC 1131-2 3.3.3.3 10) Not multichannel module

IEC 1131-2 3.3.3.3 16) Output can not be replaced
because of non-modular structure

IEC 1131-2 3.3.3.3 18) Non-latching type output operation

IEC 1131-2 3.3.3.3 19) Not multi-circuit module
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Digital DC Output (Transistor Protect Source Output) Specifications

1/0 Type 10-1/0 Type 16-1/0 Type 24-1/0 Type
Output Protection Protected output
Output Points 4 points 7 points 10 points
A ) COMO 4 points 4 points 5 points
Output Points per Common Line - -
comM1i — 3 points 5 points
Rated Load Voltage 24V DC
Operating Load Voltage Range 19 to 30V DC
Rated Load Current 0.5A per output point
Maximum Load Current 0.625A per output point (at 30V DC)
Voltage Drop (ON Voltage) 1.5V maximum (voltage between COM and output terminals
when output is on)
Inrush Current 5A maximum
Leakage Current 0.1 mA maximum
Clamping Voltage 39V+1V
Maximum Clamping Load 10W
Inductive Load Continuous operation of To.95 = 60 msec (DC13) at 0.5 Hz,
24V DC
100 mA maximum, 24V DC
External Current Draw (power supply to the -V terminal)
ggo& 0.626 to 0.9A
Protect Activation Current Q1011
Q21-Q31 0.7 to 1.5A
Q0 & . Remgve the cause of overload and turn outputs off for 5
sec using the program loader or CUBIQ on the computer.
Q20
e Or, turn power off.
Restarting Method - Remove the cayse of overload, then the output protection
is reset automatically.
Protected Q1-011 Note: When using at a high temperature (45°C or above), it
Output Q21-Q31 may take a long time before normal operation is restored. If
this is the case, turn output power off.
Maximum Frequency Response | qo 10 kHz minimum
Test Condition:
Load resistance 1 kQ, 24V Q1-Q31 1 kHz minimum (not including scan time)
PWM Setting Protection function does not work.
The protected output is not reset using FUN20 PLC error
Note data readout and reset without removing the cause of the
overload.
Between Output Terminal and FG 1,500V AC
. Bfatw?en Output Terminal and Internal Photocoupler isolated
Isolation Circuit
Between Output Terminals of Different COM )
Lines Not isolated
. When a current larger than the rated current flows, perma-
Effect of Improper Connection
nent damage of output elements may be caused.
Output Stop OFF
Status by | Power Interruption over 25 msec OFF
MPU Power Interruption 25 msec or less ON/OFF status maintained
Operation | power Up OFF until MPU starts to run
L4 .
Others (IEC 1131-2 Information) . ggg :Esf(;tlaacttl(z)r; ﬁﬁifg';;d Caot;%\/eection described above.
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Output Delay
Digital AC/DC Output (Relay Output)

Command

Output Status I I ! I

- :
1 OFF delay: 10 msec maximum

Chatter: 6 msec maximum

ON delay: 6 msec maximum

Digital DC Output (Transistor Sink Output)

Command I I

| | Test Condition: Load resistance 1 kQ

Output Status ; 24V DC

L OFF delay QO: 5 pysec maximum

Q1-Q31: 500 psec maximum

ON delay QO: 5 pysec maximum
Q1-Q31: 500 psec maximum

Digital DC Output (Transistor Protect Source Output)

Command | |

! ! Test Condition: Load resistance 1 kQ
| 24V DC

Output Status

L OFF delay QO: 5 pysec maximum

Q1-Q31: 500 psec maximum

ON delay QO: 5 pysec maximum
Q1-Q31: 500 psec maximum

Output Internal Circuit

Digital DC Output (Transistor Sink Output) Digital DC Output (Transistor Protect Source Output)
i« O +V O COM (+)
¥ 39V

S +———O Output Q0-Q31 3 ©
T T M g ——( Output Q0-Q31
3 3 o N
£ £ <]

3VA VA e vy

- O COM (-) ] » O-v
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Contact Protection Circuit for Relay Output

Depending on the load, a protection circuit may be needed for the relay output of the MICROS. Choose a protection circuit
from A through D shown below according to the power supply and connect the protection circuit to the outside of the
MICRO3.

Protection Circuit A

Output QO This protection circuit can be used when the load impedance is
smaller than the RC impedance in an AC load power circuit.
C:01ltolpF

R: Resistor of approximately the same resistance value as the load
COM

Protection Circuit B

Output Q This protection circuit can be used for both AC and DC load power
circuits.
:R e | C:0.1to1pF
R: Resistor of approximately the same resistance value as the load
I~
COoM or_¥/+
ke

Protection Circuit C

Output Q This protection circuit can be used for DC load power circuiits.

Use adiode with the following ratings.

h 4

Reverse withstand voltage: Power voltage of the load circuit x 10

. Forward current: More than the load current
CoM i}
Protection Circuit D
output Q This protection circuit can be used for both AC and DC load power
circuits.
»ld

PN
Varistor

— |+
COM i
or

©
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MICRG

Program Loader Specifications

Power Supply

e Supplied by the MICRO® base unit through the loader cable.
e Supplied by an AC adapter during off-line programming.
Applicable AC adapter 51to 6.5V DC, 4W
Output plug:
[Te]
3; 8 2.1
L@
A

Dimensionsin mm.

Polarity

&>—(e—0

Operating Temperature

0 to 50°C

Storage Temperature

-20 to +70°C

Relative Humidity

Relative humidity severity level RH1, 30 to 95% (non-condensing)

Pollution Degree

3 (IEC 664)

Vibration Resistance

5 to 55 Hz, 60 m/secz, 2 hours each in 3 axes

Shock Resistance

300 m/sec2, 11 msec, 3 shocks each in 3 axes

Power Consumption

Normal operation: Approx. 1.5W
Writing to flash PROM:  Approx. 2.5W

Mounting Method

The permanent magnet on the back of the program loader attaches to iron panels.

Dimensions

185H x 95W x 30D mm (7.283"H x 3.740"W x 1.181"D)

Weight

Approx. 300g

Noise Immunity

Withstands the noise same as the MICRO® noise immunity

Display

4 lines x 16 characters
Back-lighted LCD with automatic turn off function

Program Key

35 keys, membrane switch key pad (key sheet replaceable)

Control Switch

RUN/STOP for MICRO3 operation

Connection to MICRO®

Using loader cable FC2A-KL1 (2m/6.56 ft.) or FC2A-KL2 (5m/16.4 ft.), round 8-pin
DIN connector
Baud rate: 9600 bps, using RS485 special protocol

Power Failure Protection

Approx. 1 hour at 25°C, using a super capacitor

Memory Card

Compliance with JEIDA Ver. 4.0/PCMCIA Rel. 1.0

Accessible capacity 256K bytes
SRAM card (with battery)

User program storage

Read, write, and battery voltage drop detection

Applicable cards: Fujitsu, Mitsubishi, Rohm, Fuji Electrochemical, Towa Electron
PROM card

Upgrade system program storage (128K bytes)

Read only

User Program Edit Capacity

8K steps maximum

1-18
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Input Terminal Arrangements

DC Input (AC Power Type)

10-1/0 Unit
(6 inputs)

16-1/0 Unit
(9inputs)

24-1/0 Unit
(14 inputs)

fEEEEEEEEEEERR
OEE QRN TN 0 1 2 3 4 s
" eleleleleleeleeleR@e] )
p2VAC D O %m0 1 2 3 4 5 6 7 10
geeeeee|eeRelc|eeeeee@|®
D 1 2 3 4 5 6

AC Input (AC Power Type)

16-1/0 Unit
(9inputs)

10-1/0 Unit
(6inputs)

16-1/0 Unit
(9 inputs)

24-1/0 Unit
(14 inputs)

100240 AC DCOUT9 DCIN 7 10 11 12 13 14 15
|| @[ XXX X))@ X ||| &))@ Q)]
100-200VAC (D) NC NC 2Gm 0 1 2 3 4 5 6 7 10 NC NC NC NC NC

- ®]

eleleleleleleleleleleeee@] | )

#oe O N NN 0 1 2 3 4 5 6 7 10
oeeee®eeeeeeeeee®e®
e O NC NCEN 0 1 2 3 4 5 6 7 10 11 12 13 14 15
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Output Terminal Arrangements

Relay Output (DC Input Type)

Ry. OUT

10-1/0 Unit cowo 0

(4 outputs) @ ® @ @ @ @ ®

(R
=

Y

<

O

C

5
iy
Y

<

O

C

5

> |
o

5
>

[

=

o e
ol

([
=

16-1/0 Unit icomo 0

(7 outputs) @@@@@@@@@@ ®

Ry. OUT Ry. OUT Ry. OUT Ry. OUT DATA LINK
24-1/0 Unit como 0 3, com 4 7, come 10, cows 11, T

[®]-
[®
[®
®
®
®
®
[®
[®

(10 outputs) @ ) @ @ @ @ ® @

Ry. OUT
16-1/0 Unit NC NC NC cowo O

(7 outputs) ® ® ® ® ® @

Ry. OUT Ry. OUT Ry. OUT DATA LINK
3 4 6, A8 s

| LCOM. Com2 5. COM3

(@]~

(®
X
X
X
X
X
X

Transistor Sink Output

10-1/O Unit | COM(]

(4 outputs) @ @ @ @ @ @ ®

(®
=

16-1/0 Unit ow0 1 2 3 [edmpd 5 6, +V T NS
(7 outputs)
S X)||X]| )] K| XX X)]|X)]| )] | X)||X)]|&
24-1/0 Unit comoy 0 4| Tomn 5 10 11, +V NC L S

EEEEEENRNEE

(20 outputs) @

®

10-1/0O Unit CoM(+

(4 outputs) @ @ @ @ @ @ @

®
®

our out DATA LINK
16-1/0 Unit 1comor) O 3, comn4 A B 56

(7 outputs) @@@@@9@@@@@ ©

®
®

DATA LINK
10 11, -V NC r, DATALINK

BEEE ®ll®

)
o]
=
=
(8]

24-1/0 Unit

(10 outputs) I@ @ @ @ @ ) @ @

(& ]-
(& ]~

|®
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Input Wiring Diagrams

Warni « Emergency and interlocking circuits must be configured outside the MICRO3. If such acircuit is
/ A \ Warning configured inside the MICRO3, failure of the MICRO® may cause disorder of the control system,
damage, or accidents.

A Caution » Use apower supply of the rated value. Use of awrong power supply may cause fire hazard.

« Use an |EC127-approved fuse on the power line outside the MICRO®. This s required when
exporting equipment containing MICRO® to Europe.

» Use an EU-approved circuit bresker. Thisis required when exporting equipment containing
MICRO® to Europe.

« Do not connect to the ground directly from the MICRO2. Connect a protective ground to the equip-
ment containing MICRO® using an M4 or larger screw. Thisis required when exporting equipment
containing MICRO? to Europe.

« If relays or transistors in the MICRO® output circuit fail, outputs may remain on or off. For output
signals which may cause heavy accidents, provide a monitor circuit outside of the MICROS.

» Use an |EC127-approved fuse on the output circuit. Thisis required when exporting equipment
containing MICRO® to Europe.

DC Source Input (AC Power Type)
e When using the sensor power supply from the DC OUT terminals

100240V AC ). ] = NPNI}‘ ] [k

L Masi'JviFt’g;"e" Sw Ground Transistor % — Sensor
3A Fuse a]
B R R EERE
100-240V AC @ ,—DC OUT—| DCIN 0 1 3 6
L 24V oV COM

|

e When using an external power supply

N
100-240V AC )
L Main Power
Switch External + NPN
Power ;
Transistor
3A Fuse 24v DC
BEEEEEEE
100-240V AC DC OUT— DC IN
L @ '_24v ov_| com O 1 2

= _i |

Sw Ground

:

DC Source Input (DC Power Type)

External — [ I 1
Power — /—r =
24V DC +‘|'_,EPower sw | Ground ]
Switch
3A Fuse |:] NPN
Transistor

EEEEEERER
24VDC @ NC NC 25N 0 1 2
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Input Wiring Diagrams, continued

DC Sink Input (AC Power Type)
e When using the sensor power supply from the DC OUT terminals

* [ [
100-240V AC e Ground _PNPL} A } Sensor

Switch Transistor —
3A Fuse

Q®

10

e When using an external power supply

1
100-240V AC N I Sroun é EF I J +

Switch - —
External PNP
Power Transistor
3A Fuse 24V DC
BEEEEEE

100-240V AC OUT— DCIN
L @ ,;4V OV_| COM 0

- ®]
&
)
(X
&
> ®]

DC Sink Input (DC Power Type)

External — I
24P\?WD6(§ T Main Power _-l-
Switch Gro-und I
3A Fuse []
PNP
Transistor
BB EEEEE
#vee D Ne NC XN 0 1 2
AC Input
100-240V AC
T 1 L[> [T 7]
Mas"v‘v.':é’rv]“ or oun Note: The rated voltage of the AC
. a] 100120V A@ input is 100 to 120V AC.
Weeeles|elkkeleiele|e|e|e|e)e
100-240VAC () NC NC 2SN 0 1 2 3 4 5 6 7 10 NC NC NC NC NC
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Output Wiring Diagrams

Relay Output

Ry. OUT Ry. OUT Ry. OUT DATA LINK
LCOMO 0 1 2 3 | LCOM1 4 5 | LCOMm2 6 I ,_A B SE‘

CIRRLLRD Y®

External Power
240V AC/30V DC
2A x Output Point ~ Fuse

@
j
(™)
&/
™)
o/
™)
&V

IS
N I-= -—F : Insert proper fuses
Fuse D depending on the load.

ouT DATA LINK
2 4 5 6 +V A B s@

SRR ®e|)

External Power ~L
24V DC T

Fuse I:

—J
()
2/
—
—J
m
&/

©@ e ©

-—F : Insert proper fuses

@D @b depending on the load.
?
Transistor Protect Source Output
&cu) 0 1 2 3, ?ggwm 4 5 6, -V ,:DATABLINKQ

SEEEEE R Q®[®
s

External Power *_L
24V DC —

—
—

@@ -—F : Insert proper fuses
©@ depending on the load.

©

@
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MICRG

Dimensions

MICRO?® Base Unit

'

85 mm (3.346")

-

10-1/0 Type: 105 mm (4.134")
16-1/0 Type: 135 mm (5.315")
24-1/0 Type: 165 mm (6.496")

AC Input Type: 165 mm (6.496")

Mounting Hole Layout for MICRO? Base Units

1-24

Minimum
center to center
58 mm (2.283")

A/D and D/A Converter Units

oD

60 mm (2.362")

Program Loader

0@

95 mm (3.740")

U

185 mm (7.283")

0000000
0000000
0O0000d

[ |
Dooooon

M4 tapped holes or
4.5 (0.177" dia.) drilled holes

)/

o

Vany
A

>l
>l

77 mm
(3.031")

iy

Y

A

A\

A

10-1/0 Type: 86 mm (3.386")
16-1/0 Type: 116 mm (4.567")
24-1/0 Type: 146 mm (5.748")
AC Input Type: 146 mm (5.748")

>
.

80 mm (3.150")

[©]

X&)

UoUOO OO
oo

24V DC @
MICRG A/D UNIT

INPUT SINK|
4-20mA i SCE
POWER

INPUT OUTPUT
FANALOG1 mlgE TO

noonnonn

Minimum center to center

29 mm (1.142")

~80 mm (3.150")

Mounting Hole Layout
For A/D and D/A Converter Units

o]

X))@

77 mm (3.031")

=

45 mm (1.772")

70 mm (2.756")

A

Y

»

35 mm (1.378"

A

30 mm
(1.181")

M4 tapped holes or
4.5 (0.177") drilled holes
for mounting converter unit

N
vy

»

3.5mm
(0.138")

Y

70 mm (2.756")

A

m

v

Y
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Installation

This section describes the methods and precautions for installing the MICRO3,

A Warnin * Turn power off to the MICRO? before starting installation, removal, vv_i ring, mai ntenance, and
g inspection on the MICRO3. Failure to turn power off may cause electrical shocks or fire hazard.
« Emergency and interlocking circuits must be configured outside the MICROS. If such acircuit is
configured inside the MICRO3, failure of the MICRO® may cause disorder of the control system,
damage, or accidents.
* Special expertise isrequired to install, wire, program, and operate the MICRO3. People without
such expertise must not use the MICROS.

\ « Prevent metal fragments and pieces of wire from dropping inside the MICRO® housing. Put a cover
A Caution on the MICRO® during installation and wiring. Ingress of such fragments and chips may cause fire
hazard, damage, or malfunction.
« MICRO? is designed for installation in equipment. Do not install the MICRO® outside of equipment.
« The pollution degree of the MICRO® is* Pollution degree 2. Use the MICRO? in environments of
pollution degree 2 (according to IEC664-1).

Installation Location

The MICRO3 programmable controller should be installed correctly for optimum performance.

Mount the MICRO? base unit on a vertical plane; not on a horizontal plane. When mounting the MICRO? base unit verti-
cally, place the pop-up lid down to prevent heat build-up.

Correct Correct Incorrect Incorrect
Pop-up Lid
i}
] T
0 i E==Erra=="""1
W
[ .
WM
W
WM
I
]
S8
Pop-up Lid

Make sure that the operating temperature does not drop below 0°C or exceed 60°C. If the temperature does exceed 60°C,
use afan or cooler.

To eliminate excessive temperature build-up, provide ample ventilation. Do not install MICRO? near, and especially above,
any device which generates considerable heat, such as a heater, transformer, or large capacity resistor. The relative humid-
ity should be above 45% and below 85%.

MICRO?3 should not be exposed to excessive dust, dirt, salt, direct sunlight, vibrations, or shocks. Do not use MICROZ in an
areawhere corrosive chemicals or flammable gases are present. The unit should not be exposed to chemical, oil, or water
splashes.

Installation Methods

Cauti « Install the MICRO® according to instructions described in this user's manual and the MICRO? user’s
L A \ Laution manual. Improper installation will result in falling, failure, or malfunction of the MICRO3.

MICRO?3 can beinstalled in two ways; direct mounting on a panel surface and mounting on aDIN rail.

Direct Mounting
The MICRO? base unit can be mounted on a panel surface.

Drill mounting holes as shown on page 1-24. Use M4 screws (6 or 8 mm long) to mount the MICRO® base unit. Spring
washers can be used with the screws.
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DIN Rail Mounting
The MICRO® unit can be mounted on a 35-mm-wide DIN rail.

Applicable DIN rail: IDEC’'s BAA1000 (1000mm/39.4" long)

¢ Mounting on DIN Rail Unit Groove

Fasten the DIN rail to a panel using screws firmly.

Put the groove of the MICRO? base unit on the DIN rail, with the input ter-

minal side up, and press the unit to the panel as shown on the right.

Use BNL6 mounting clips on both sides of the MICRO? base unit to pre- %?mrg\{%ide

vent moving sideways. a

¢ Removing from DIN Rail

Insert aflat screwdriver into the slot in the clamp, pull the screwdriver up,

and turn the MICRO® base unit bottom out.
35mm-wide
DIN Rall
Clamp

Installation in Control Panel

When wiring input and output linesin ducts, keep a minimum space of 20 mm above and below the MICRO? base unit for
maintenance. To prevent excessive heat built-up, keep a minimum space of 20 mm around the MICRO3 unit for ventilation.

Y
20 mm (0.787") Front 20 mm (0.787")
1 minimum Panel minimum
A
A
20 mm (0.787") 20 mm (0.787")
minimum minimum
A
20 mm (0.787") 20mm(0.7877)  Wiring Duct 20 mm (0.787") Wiring Duct
minimum minimum minimum

Disposing of the MICRO? Units

Cauti » When disposing of the MICRO® units, do so as an industrial waste.

A aution « Dispose of the battery in the MICRO3 when the battery is dead in accordance with pertaining regu-
lations. When storing or disposing of the battery, use a proper container prepared for this purpose.
Thisis required when exporting equipment containing MICRO® to Europe.

« Dispose of the battery in the memory card when the battery is dead in accordance with pertaining
regulations.

1-26 USER’S MANUAL



|\'/||CRO3 1: GENERAL INFORMATION

Cauti » Usewires of aproper sizeto meet voltage and current requirements. Tighten M3 screws for power
A ausion and 1/O terminals to a proper tightening torque of 0.3 to 0.5 N-m.
» Do not disassemble, repair, or modify the MICROS.

Power Supply Wiring
Use astranded wire of 1.25 mm? cross section (AWG16) for power supply wiring. Make the power supply wiring as short
as possible and run the wiring as far away as possible from motor lines.
To prevent electrical shocks or malfunctioning due to noise, connect the FG terminal to the ground using a grounding wire
of 2 mm? cross section (AWG14) minimum (grounding resistance 100Q maximum). Do not connect the grounding wirein
common with the grounding wire of motor equipment.

When using MICRO2 on AC power, noise can be greatly reduced by connecting a 1:1 transformer as shown below:

g o

100-240V AC Transformer < Ground
Circuit Breaker 3A Fuse
Stranded Wire 1.25mm? @ @ @ @
AWG16 minimum 100-240V AC @
L N

A Caution » Do not connect to the ground directly from the MICRO2. Connect a protective ground to the equip-
ment containing MICRO® using an M4 or larger screw. Thisis required when exporting equipment
containing MICRO® to Europe.
» Use an EU-approved circuit breaker. Thisis required when exporting equipment containing
MICROS to Europe.

Input Wiring
Use wire between 0.75 and 1.25 mm? cross section (AWG18 and AWG16) for input wiring. Separate the input wiring from
the output line, power line, and mator line. For input wiring diagrams, see pages 1-21 and 1-22.

Output Wiring

A Caution . If relays or transistorsin the MICRO_3 output ci r(_:uit fail, outputs may rem_ai n on or off. For output
signals which may cause heavy accidents, provide amonitor circuit outside of the MICROS.
» Use an |EC127-approved fuse on the output circuit. Thisis required when exporting equipment
containing MICRO® to Europe.

Use wire between 0.75 and 1.25 mm? cross section

......

(AWG18 and AWG16) for output wiring. (+) - I
When driving loads which generate noise, such as elec- | Output
tromagnetic contactors and solenoid valves, use a surge égN o BCSN o
absorber for AC power or adiode for DC power. Source Source C Diode
For output wiring diagrams, see page 1-23.

)

Data Link Wiring
For wiring the datalink terminalsin the expansion link or datalink system, use atwo-core twisted pair shielded cable with
aminimum core wire diameter of 0.9 mm. Separate the data link wiring from the output line, power line, and motor line.
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Power Supply Voltage

. » Use apower supply of the rated value. Use of awrong power supply may cause fire hazard.
A Caution * Use an | EC127-approved fuse on the power line outside the MICRO®. Thisis required when
exporting equipment containing MICRO? to Europe.

The applicable power range for MICRO® is 85 to 264V AC or 19 to 30V DC. When MICRO? is powered up, the inrush cur-
rent flow is 40A maximum at 264V AC or 30V DC with the rated input and output.

Power failure voltage varies with the operating conditions of the program loader and the number of 1/O points used. In most
cases, power failure is detected when the power voltage drops below 85V AC or 19V DC. Operation is stopped at this point to
prevent malfunctioning. Momentary power failures of 25 msec or less are not detected at the rated power voltage.

Other Precautions

Cauti » Do not use the MICRO® in environments outside of the specification values.

A aution « Connect the FG terminal to a proper ground; otherwise, electrical shocks may be caused.

+ Do not touch all screw terminals while the MICRO? is powered up; otherwise, electrical shocks
may be caused.

« Do not touch the input terminals immediately after inputs are turned off; otherwise, electrical
shocks may be caused.

Crimping Terminal

When connecting one wire to one terminal, use a crimping terminal shown on the left below.
Only when connecting two wires to one terminal, use the longer crimping terminal shown in the middle below.

23.2 mm 23.2 mm
7y (0.126" dia) 1 (0.126" dia)
55mm /1 ] 55mm /] ]
ean 1 ean, 4 —- = —
! \\l_l
71 mn? <5 6 mm=
(0.157") (0.220")
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Introduction

This chapter describes general information for starting and stopping MICRO® operation, and introduces simple operating
procedures from creating a user program to monitoring the MICRO? operation.

Cauti » Make sure of safety before starting and stopping the MICRO® or when operating the MICRO® to
/ A \ aution force outputs on or off. Incorrect operation on the MICRO® may cause machine damage or acci-
dents.

Start/Stop Operation
This section describes operations to start and stop MICRO2 and to use the stop and reset inputs.

Start/Stop Schematic

The start/stop circuit of MICRO® consists of three
blocks; power supply, M300 (start control special

........................................

== [
O+———0 O——e9|0—e|e+— \crod

internal relay), and stop/reset inputs. Each block can | Eu"“g;’y L RN ﬁgﬁt ﬁ]ﬁt |
be used to start and stop MICRO? while the other two Lo oouoswitch oo

blocks are set to run MICROS.

Start/Stop Operation using Program Loader

MICRO? can be started and stopped using the program loader connected to the MICRO? base unit. When the RUN/STOP
switch on the program loader is set to RUN, start control special internal relay M300 is turned on to start MICRO3. When
the RUN/STOP switch is set to STOP, M300 is turned off to stop MICROS.

Connect the program loader to MICRO® and power up MICROS.

See page 1-3. (R
Check that a stop input is not designated using FUN1. See 5-3.

To start or stop MICROS operation, set the RUN/STOP switch
to RUN or STOP.

Note: When a stop input is designated using FUN1, MICRO®
cannot be started or stopped when start control special internal

To start operation
(M300 isturned on.)
relay M300 isturned on or off.
The response time of the RUN/STOP switch operation is

< G]]]]D) To stop operation
(M300 isturned off.)
shown below.

When setting the RUN/STOP switch to STOP, MICRO® stops operation and the program loader displays “PC-STOP”
immediately. After approximately 1 second, the program loader restores the previous display.

When setting the RUN/STOP switch to RUN, MICRO? starts operation and the program loader displays “PC-RUN.” After
approximately 1 second, the program loader restores the previous display.

RUN/STOP Switch

0000004
0000000
0000004
0000004
0oo0o0d

The status of start control special internal relay M300 can be monitored using the program |oader. MICRO® can also be
started and stopped by turning M300 on and off using the program |oader.

Monitor and set M300 to start MICROS.

C
SOT 3 SET
MON M BPP 0 0 i +

Monitor and reset M300 to stop MICROS.

C F
sot| | 3 RST
MON| [’ o 0 0 S Y=

Note: Special internal relay M300 is a keep type internal relay and stores the status when power is turned off. M300
retains its previous status when power is turned on again. However, when the backup battery is dead, M300 loses the
stored status and is turned on when MICRO? is powered up. The backup time after lithium battery fully charged is:

Without clock/calendar (10-1/0 type): Approx. 50 days at 25°C (typical)
With clock/calendar (16/24-1/0 types):  Approx. 30 days at 25°C (typical)
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NS
TR 0 1

Start/Stop Operation using the Power Supply
MICRO? can be started and stopped by turning power on and off.

Check that start control specia internal relay M300 is on using the pro-
gram loader. If M300 is off, turn it on. See above.

Turn power on to start operation. Turn power off to stop operation.

Oooooaog
Note: If M300 is off, MICRO® does not to start operation when power is é é, é g 710
turned on even if the RUN/STOP switch on the program loader is set to 3 456

RUN. To start operation, turn power on, and set the RUN/STOP switch
to STOP, then back to RUN. If M300 is on, then MICRO® starts opera-

tion when power is turned on regardless of the RUN/STOP switch set-
ting position.

Remains on during operation.
Remains on while power is on.

Stop Input (FUN1) and Reset Input (FUN2)

Input 10 through 115 can be designated as a stop input using FUN1. Input 10 through 115 can also be configured as a reset
input using FUN2. These functions are explained in detail on pages 5-3 and 5-4.

Note: When using a stop and/or reset input to start and stop MICRO? operation, make sure that start control special internal
relay M300 is on. If M300 is off, then MICRO2 does not start operation when the stop or reset input is turned off. M300 is
not turned on or off when the stop and/or reset input is turned on or off.

When a stop or reset input is turned on during program operation, the RUN indicator is turned off, MICRO® stops opera-
tion, and al outputs are turned off.

The reset input has priority over the stop input.

System Statuses
The system statuses during running, stop, reset, restart after resetting, and restart after stopping are listed below:

Run Operating Operating Operating Operating Operating Operating

Reset OFF OFF OFF Reset to zero Reset to zero Reset to zero

Stop OFF Unchanged Unchanged Unchanged Unchanged Unchanged

Reset — Restart OFF OFF OFF Reset to preset | Reset to zero Reset to zero

Stop - Restart OFF Unchanged OFF Reset to preset | Unchanged Unchanged
22 USER’S MANUAL
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Simple Operation

This section describes how to edit asimple program using the program loader connected to MICROS, transfer the program
to MICRO3, run the program on MICRO2, and monitor the operation on the program loader.

Connect Program Loader to MICRO®
Connect the program loader to MICRO? using the loader cable. The program loader is powered by MICROS.

0 For the MICRO®C, see the MICRO®C User’s Manual. [

]@ll@ll@ll@ﬂ@ﬂ@ﬂ@ﬂ@ﬂ@ﬂ@ﬂ@ﬂ@l@ﬂ@l@lljﬂ Loader Cable
FC2A-KL1 (2m/6.56 ft. long)
FC2A-KL2 (5m/16.4 ft. long)

[

x@%]8@)

EEEFEEEREE LT &8

}
(—

Plug the connector of the loader cable into the loader port on the MICRO? base unit until the connector clicks. Plug the con-
nector on the other end of the loader cable into the loader cable connection port on the program loader.

Cauti  The connector has an orientation. Make sure of the correct orientation when plugging. To discon-
/ A \ Caution nect the cable, squeeze the connector, and pull it out.

Connect power supply and input switches to the MICRO®
base unit. See pages 1-21 and 1-22.

wooo
FOW RUN ERR] ERR2 —

Turn power on. The POW (power) indicator on the base unit
goes on.

Program Loader Display

Check that the program loader displays the messages as shown on the right when
the program loader is powered up.

*** Power on ***

Prg. Size 1Kstep
System Ver 1.02
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Create a User Program

Create a simple program using the program loader. The sample program performs the following operation:

When input 10 is turned on, output QO is maintained.
When input |1 is turned on, output Q1 is maintained.
When input 12 is turned on, both outputs Q0 and Q1 are reset.

Set the RUN/STOP switch on the program loader to STOP. Thiswill stop the MICRO® operation.
Delete the entire program from the program loader.

‘ DEL

ESika

Make atime chart, relay diagram, and program list to perform the intended operation.

Timing Chart
ON
OFF

ON
OFF

Input 10

Input 11

ON
Input 12 -

Output QO OC,):NF

ON

Output Q1

Ladder Diagram

— T/
10 12 Qo0

—
Qo
— A~

12 Q1

—
Q1

Program List

Prgm Adrs | Instruction | Data

0 LOD 10

1 OR Qo
2 AND NOT 12

3 ouT Qo0
4 LOD 11

5 OR Q1
6 AND NOT 12

7 ouT Q1
8 END

Enter the program by pressing the keys on the program loader. If you make a mistake in the key sequence, pressthe CLR
key to begin the current line of programming (current address) again.

Address 0

Address 1

Address 2

Address 3

Address 4

Address 5

Address 6

Address 7

LOD

10 | O a

7OR | RST 0 Y=

D Q

DAND NOT SI,ET BED o
E

01L61T RQST 0 || ¢

o] [ 1 ][

5/([))R RQST Bgs Pu

DAND NOT SI,ET BED <
E

OltéT RQST Bgs <

Check the program from address 0 to the end of the program using the
program loader.

Pressthe CLR key three times to read address 0.

Pressthe ¥ key to verify the program up to the last address.

24
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Transfer Program and Monitor MICRO® Operation
Transfer the program to the MICRO® base unit, run the program and monitor the operation using the program loader using

the following procedures.

Press the TRS key on the program loader to select the transfer mode.
The program loader displays as shown on the right:

TRS

Pressthe ¢ key. The display changes as shown on the right.

Pressthe ¢ key again to start program transfer. When program trans-
fer is completed, the display changes as shown on the right.

To run the program on the MICRO® base unit, set the RUN/STOP
switch on the program loader to RUN. See that the RUN indicator on
the MICRO? base unit is turned on.

Monitor the input and output operation referring to the time chart on
the preceding page.

When input 10 isturned on (INO indicator on), output QO isturned on
(OUTO indicator on).
When input 10 is turned off (INO indicator off), output Q0 remains on.

When input 11 isturned on (IN1 indicator on), output Q1 isturned on
(OUT1 indicator on).
When input 11 isturned off (IN1 indicator off), output Q1 remains on.

When input 12 isturned on (IN2 indicator on), both outputs Q0 and Q1
are turned off (OUTO and OUT1 indicators off).

The /O operation can aso be monitored using the program loader.
Pressthe MON key on the program loader to select the monitor mode.

Then, enter the operand and number to monitor. To monitor input 10,
press keys:

povf =0 JL v

Eight points are monitored starting with the selected number. The pro-
gram loader displays changes as shown on the right.

To monitor 8 output points starting with output QO on the program
loader, press keys:

F
‘MON’ RST
Q

0 ||V}

USER’S MANUAL

TRS

Loadereeese«PC

1Kst ep

TRS 1Kst ep
(Wite)
Loader » PC
oK?
TRS 1Kst ep
(Wite)
Loader » PC
END

Remains on while input 10 ison.

Remains on whileinput 11 ison.

=)

)

SEE S

oV __CcomMm

100-240M AC DC OUT— DC IN
L \)\1 @ ,_24V /!
\

Oooooo0oad
3 45 6 710
Ooo0oa0o
3 45 6

Remains on while output Q1 is on.

Remains on while output QO is on.

MON
I
| 4

0 mm000000

mON
0 OFF

MON
I

>

0 mm0O00000
Q O mmpnooon

Qo

I
Q7

25
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Introduction

This chapter describes general information for understanding the functions and specifications of the FC2A-HL 1E program
loader. The program loader is used to edit user programs, transfer a user program to the MICRO? base unit, and monitor the
MICRO? operation. Operating procedures for the editor, transfer, and monitor modes are described |ater in this chapter.

Parts Description

AC Adapter Jack
Connects an AC adapter to supply power
to the program loader when using off line.

Loader Cable Connection Port

Connectsthe loader cable FC2A-KL 1 (2m/6.56 ft.
long) or FC2A-KL2 (5m/16.4 ft. long) to the
MICRO?3 base unit.

f i =
N PROGRAM LOADER

O For the MICRO®C, see the MICRO®C
User’s Manual. [

Display

/ The back-lighted L CD shows programs
and monitored datain 4 rows of 16
characters.

RUN/STOP Switch
Starts (RUN) or stops (STOP) the
MICRO?S operation.

Wrist Strap

Program Keys

Function Keys
See Function Keys on the next page.

Top View of the Program Loader

Slide the cover to theright.

W

)

—

See Program Keys \.

on the next page.

\

Memory Card (FC2A-MC1)
The SRAM memory card stores | qyvd AMOW3N

31 user programs.

Memory capacity 64K bytes.

Magnets on the Back
Magnet sheets are provided on the back of the pro-
gram loader to attach to steel panels.

» Keep diskettes and magnetic
cardsaway from the magnets,
otherwise, data may be lost.

Loader Cable Connection Port
Slide the cover to the | ft.
I]

AC Adapter Jack

A Caution

* Prevent the program loader from falling while inserting
amemory card, connecting the loader cable, or plug-
ging an AC adapter; otherwise damage or malfunction
of the program loader, memory card, or MICRO® connec-
tor will result.

« Dispose of the battery in the memory card when the bat-
tery is dead in accordance with pertaining regulations.

USER’S MANUAL 31



3: PROGRAM LOADER

MICRG

Function Keys

Program

LOD
10

ouT
16

SET

Clear key used to return to the previous opera-
tion level or back to the editor mode.

Insert key used to insert a program instruction.
Delete key used to delete program instructions.
Address key used to select a program address.

Monitor key used to monitor the MICRO® oper-
ation, to change timer/counter preset value, or
to enter datainto data register.

Keys

Programs the LOD instruction.
Precedes entering a decimal value.

Programs the OUT instruction.
Precedes entering a hexadecimal value.

Programs or executes the SET instruction.
Specifies the input operand (1).

Programsthe TIM, TMH, or TMSinstruction.
Specifies the timer operand (T).

Enters hexadecimal value D.
Programs the AND instruction.

Enters hexadecimal value E.
Programs the OR instruction.
Specifies the data register operand (D).

Enters hexadecimal value F.
Programs or executes the RST instruction.
Specifies the output operand (Q).

Programs the counter instruction.
Specifies the counter operand (C).

Enters hexadecimal value A.
Programs the NOT instruction.

Enters hexadecimal value B.
Programs the repeat or selects an option.

Enters hexadecimal value C.
Programs the SOTU or SOTD instruction.
Specifies the internal relay operand (M).

ADV

FUN

Advance instruction key used to program advanced
instructions, to monitor high-speed counter, or to
monitor double-word data.

Function key used to change FUN table settings.

Transfer key used to transfer and compare user pro-
grams between the program loader and the MICRO3
base unit or memory card.

Enter key used to write a program or FUN settings.

At 3]

Cursor move keys used
to move the cursor or

> [a]ly

SFR

END

MCS/R

JMP/E

ol -

CC=

CC>=

BPS

read a program

Programs the shift register instruction.
Specifies the shift register operand (R).

Enters decimal or hexadecimal value 7.
Programs the END instruction.

Enters decimal or hexadecimal value 8.
Programs the MCS or MCR instruction.

Enters decimal or hexadecimal value 9.
Programs the IMP or JEND instruction.

Enters decimal or hexadecimal value 4.

Enters decimal or hexadecimal value 5.
Programs the CC= instruction.

Enters decimal or hexadecimal value 6.
Programs the CC= instruction.

Enters decimal or hexadecimal value 1.
Programs the BPS instruction.

Enters decimal or hexadecimal value 2.
Programs the BRD instruction.

Enters decimal or hexadecimal value 3.
Programs the BPP instruction.

Enters decimal or hexadecimal value O.

Program keys have one or more legends or numbers on the key top. These keys select the operation automatically depend-
ing on the preceding key. For example, when the following keys are pressed in sequence:

LOD| | SET
10 [

R

1
BPS

32

USER’S MANUAL

Thefirst key selects “LOD” to start key sequence.
The second key selects “Input” because “SET” does not follow “LOD."
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Program Loader Operation Modes

The program loader has four operation modes and displays as shown bel ow.

Editor Mode

The editor mode is used to edit a user program in the user program memory of the
program loader. See page 3-5. From the normal editor mode, the operation mode
can be changed to the address sel ection mode, insert mode, or delete mode.

Address selection mode: A program addressis selected by pressing the ADRS key.
Insert mode: A program instruction isinserted by pressing the INS key.
Delete mode: Program instructions are deleted by pressing the DEL key.

Transfer Mode

The transfer mode is used to transfer or compare user programs between the pro-
gram loader and the MICRO® base unit or memory card. See page 3-9.

Monitor Mode

The monitor mode is used to monitor input, output, internal relay, shift register sta-
tuses, preset and current values of timers and counters, and data of dataregisterson
the program loader display. The monitor mode is also used to set or reset an input,
output, internal relay, or shift register bit from the program loader. Timer/counter
preset values and data register values are also changed using the monitor mode.
See page 3-12.

FUN (Function) Mode

The FUN modeis used to change the FUN table settings for the MICRO® base unit,
program loader, and memory card. See page page 5-1.

Internal Memory and User Memory

When a user program and FUN settings are edited using the program loader, the data is stored in the internal RAM of the
program loader. When the user program is transferred to the MICRO? base unit, FUN1 through FUN11 settings are also

transferred.

When program transfer and verification are performed, the user program moves as follows:

orLGD | O
1 L0 | 1
2 CNT 2 10
4 C 2= 5
TRS 1Kst ep

LoadereseePC

MON
»X O OmOEOECE
Y O OmOmOmOE

C 2nm 10 10

FUN» 1

St op I nput

STOP

15

Write:  The user program and FUN1 through FUN11 settings are written from the program loader to the EEPROM in
the MICRO? base unit.
Read: The user program and FUN1 through FUN11 settings are read from the MICRO? base unit to the internal RAM
of the program loader.
Verify:  User programs and FUN1 through FUN11 settings are compared between the MICRO® base unit and the internal
RAM of the program loader.
Program Loader MICRO? Base Unit
—» Write —»»
RAM EEPROM
~¢— Read w—
User Program User Program
—» Compare «€—
(Verify)
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Programming Procedures and Precautions
This section describes the programming procedures using the program loader.

Supply Power

The program loader can be powered in two ways. When the program loader is connected to the MICRO® base unit using the
loader cable, the program loader is powered by the base unit. Another way isto use an AC adaptor to power the program

loader directly. For specifications of an applicable AC adapter, see page A-4.
When powered up, the program loader beeps and displays the initial screen.

Whiletheinitial screen is displayed, pressing any key except the FUN, MON, *** Power on ***
and TRS keys enables the editor mode and displays the user program stored in _
the program loader internal RAM. The FUN key calls the FUN setting mode, Prg. Size 1Kstep
the MON key the monitor mode, and the TRS key the transfer mode. System Ver 1.02
Delete User Program from Program Loader
To delete the entire user program from the program loader,
press the following keys on the program loader. When the 0»END
user program is deleted, the FUN1 through FUN10 settings DEL | | END ‘J 1 END
are also deleted. > END
Change FUN Settings 3 END
See FUN Settings on page 5-1.
Create a User Program
See Using Editor Mode on the next page.
Check User Program
When programming is completed, check the user program by pressing the following keys.
3
‘FUN o ‘ 0 HV’
When the program is correct: When the program isincorrect:
FUN»30 CHECK1 FUN»30 CHECK1
FUN Error 1+ FUN1 error
Program K OP. FError 100 Operand error at address 100
MCR Error 200 - MCR error at address 200

Correct the program and check the program again.
For error details, see FUN30 on page 5-12.

Transfer the User Program from the Program Loader to the MICRO® Base Unit
To transfer the user program to the MICRO® base unit, press the following keys.

RS ‘ H ’ TRS 1Kst ep
‘ ‘J ‘J (Wite)
Loader » PC
END loader to STOP.

When the user program in the MICRO® base unit is write- or read/write-protected,
“Protected PC” is displayed. Before transferring the user program, cancel the pro-
gram protection using FUN22. See page 5-10.
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programs cannot be transferred. To stop the MICRO3
operation, set the RUN/STOP switch on the program

TRS 1Kst ep
(Wite)
Loader » PC

--Protected PC -




|\'/||CRO3 3: PROGRAM LOADER

Using Editor Mode

The editor mode is used to create and revise user programs by writing, deleting, and inserting program instructions in the
internal RAM (program memory) of the program loader. The display can be scrolled and a selected program instruction or
address can be searched for in the editor mode.

Deleting Entire User Program

The entire user program can be deleted by clearing the user program memory. When the program memory is cleared,
FUN1 through FUN10 settings are also cleared to the default values.

Before creating a new program, delete the entire program from the program memory in the program loader.
To delete all program instructions, press the keys:

R

To delete only the user program without deleting FUN1 through FUN10 settings, see Deleting Program Instructions on
page 3-6.

7
END

‘DEL’

Selecting Program Addresses and Displaying Instructions

It is possible to select a program address and read out the instruction on the display. Selecting program addressesis possi-
ble whether MICROS is running or not. Press the ADRS key, enter an address to which to jump, and press the ¥ key to
start. Selecting addressis started in either direction by pressing the ¥ key.

Example: Jump to Address 50
Enter the address to jump to:

ADRSyr 50

e[ £]0] B o 22
102 ANDN | 10

103 QUT Q 1

To start the search, press the key:

50»AND T 7
Izl Searches through the program and displays the specified address. 51 LCD M 10
52 AND M 11
53 AND M 12

‘ CLR ’ ‘ CLR ’ ‘ CLR ’ To display the first instruction at address zero.

|z| To display the address where an END statement first occurs.
END

The program loader usually displays 4 lines of the program in the editor mode. The display window can be scrolled to read
the program. To scroll up or down through instructions surrounding a particular address, first select the desired address
(shown above).

|Z| To scroll up through preceding instructions. |z| To scroll down through following instructions.

If the W key is pressed when the program loader is displaying the last address, the program loader beeps twice to signal an
error.
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Entering Program Instructions
Program instructions are entered to the program memory at the selected address in the program loader. A new program
instruction overwrites the existing program instruction at the selected address.

Move the cursor where you want to enter a program instruction using the ¥ and A keys. To select an address, pressthe
ADRS key, address number, and the ¥ key.

Enter an instruction and operand.

Pressthe ¢ key to enter the program instruction into the program memory.

Example: Enter an OR program shown below at address 101.

| OI Prgm Adrs | Instruction Data
101 LOD 10
102 OR Qo
Q0 103
Move the cursor to address 101 by pressing keys:
101»END
pord [0 J[E][ ¥
103 END
104 END
Enter aload instruction and input 10 by pressing keys:
101 LOD I O
LOD| |SET|| ¢ ’ s 102»END
10 ! 103 END
When an instruction and an operand are entered, the cursor moves 104 END
to the next address.

The program loader checks the instruction word and operand when a key is pressed. When the instruction word and oper-
and are correct, the program loader beeps once. When incorrect, the program loader beeps twice to signal an error. The
beep sound can a'so be silenced using FUN34. See page 5-14.

Enter an OR instruction by pressing keys:
yP Ehd 101 LOD [ 0
5R FRST‘ 0 ’ ‘J’ 102 OR Q O
D Q 103»END
104 END

Note: When the same output or internal relay number is programmed for the OUT instruction, the program loader beeps
and signals Double Out Error, but the output instruction is written in the program memory.

Deleting Program Instructions
One or more program instructions can be deleted from the user program.

To delete a program instruction, move the cursor to the address, and press the keys:

DEL ’j’

To delete several program instructions continuously, move the cursor to the first address to delete, and press the key:

DEL

Then, move the cursor to the last address to delete, and press the key:

viv|v|--|v]@

When the delete operation is completed, the remaining program is shifted up.
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Inserting Program Instructions
A program instruction can be inserted at any address. When a program instruction isinserted, subsequent program instruc-

tions are shifted down.

Move the cursor to the address where you want to insert a program instruction.

Pressthe INS key.

Enter the program instruction to insert, and press the ¢ key.
To insert more instructions, continue to enter the instructions.
To return to the normal editor mode, press the CLR key.

Example: Insert an NO contact of input 12 at the position * in the diagram below

OJ ‘ 0

11 *

Thisinsertion is done by inserting an AND instruction between addresses 12 and 13.

Move the cursor to address 13 by pressing keys:

1 3‘7’

BPS BPP

‘ADRS’

Presstheinsert key:

INS

Enter the AND instruction and operand 12:

D
AND’ MSFT ‘ QJ ’

The cursor moves to the next line.

2
BRD

To return the normal editor mode, press the clear key:

CLR

[=1=3=1-1=)
P=1=1=3=1=1
I=1=1=3-1=1

USER’S MANUAL

Prgm Adrs Instruction Data
11 LOD 10
12 OR 11
13 ouT Q0
12 OR | 1
13»OUT Q 0
14 END
15 END
12 OR | 1
| NST»
130UT Q O
14 END
12 OR | 1
13 AND I 2
| NST»
14 OUT Q O
12 OR I 1
13 AND I 2
14 QUT Q O
15 END

3-7
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Searching for a Program Instruction
A specified program instruction can be searched for through the user program.

Enter an instruction to search for and start the search by pressing the appropriate key.

A | Searchesto the smaller address starting at the cursor position.
VW | Searchesto the larger address starting at the cursor position.
B B ) )
rep| | A | o (rep || ¥ | Repeatsthe search for the same instruction.

Example: Search for instruction LOD I5 to the larger address
Enter the instruction to search.

0O LOD » 5
LoD | |SET|| 5 ’ 1R Q1
10 I cc= 2 ANDN | 10
3 aJr Q1

To start the search, pressthe key:
50»LCD I 5
Searches to the larger address starting at the cursor position and 51 LOD M 10
v displays the instruction when found. 52 AND M 11
53 AND M 12

When the specified instruction is not found, the program loader beeps twice.

Reading Advanced Instructions
To read and edit the S (source) and D (destination) operands of advanced instructions, press the following keys.

Move the cursor to the address of an advanced instruction to read.

10 LOD I 1
11»( MOV )
14 LOD I 10

13 AND M 20

To display the advanced instruction operands, press the key:
11 S1» D 1

> o
D2: D 2

To return to the normal editor mode, pressthe CLR key.

Sequential Monitoring
The sequential monitoring can be enabled in the editor mode to moni-

tor input, output, internal relay, timer, and counter statuses at 4 con- ShLOD - im
secutive addresses on the program loader. For the operating procedure g E}E&DECDM 100

to enabl e the sequential monitoring, see FUN32 on page 5-13.
8 TIM1 100

The sequential monitoring is possible at addresses of LOD, LODN,
AND, ANDN, OR, ORN, OUT, OUTN, SET, RST, TIM, and CNT
instructions.

3-8 USER’S MANUAL



|\'/||CRO3 3: PROGRAM LOADER

Using Transfer Mode

User programs can be transferred between the program loader and the MICRO? base unit or the memory card installed in
the program loader. The transfer mode includes writing, reading, and comparing of user programs.

When the user program in the MICRO® base unit is protected from writing and/or reading, the program transfer operation
cannot be performed. For user program protection, see FUN22 on page 5-10.
Writing Program from Program Loader to MICRO® Base Unit

A user program can be transferred from the program loader to the MICRO® base unit only when the MICRO® base unit is
stopped. When a user program is transferred, FUN1 through FUN11 settings are also transferred.

Make sure that the MICRO? base unit is stopped and press the keys:

TRS 1Kst ep
Loader » PC
x?
To start the program transfer, press the enter key:
TRS 1Kst ep
(Wite)
Loader » PC
When the transfer is completed, “END” is displayed. END

Note: When error occurs during program transfer, see “ Error Messages for Program L oader Operation” on page 20.

Reading Program from MICRO® Base Unit to Program Loader

A user program can be transferred from the MICRO? base unit to the program loader whether the MICRO? base unit is run-
ning or not. When a user program is transferred, FUN1 through FUN11 settings are also transferred.

Pressthe keys:
TRS 1Kst ep
[ v]
Loader « PC
xX?
To start the program transfer, press the enter key:
TRS 1Kst ep
Loader « PC
When the transfer is completed, “END” is displayed. END

Note: When an error occurs during the program transfer, see “Error Messages for Program L oader Operation” on page 20.

Comparing Programs between Program Loader and MICRO® Base Unit

User programs can be compared between the program loader and the MICRO® base unit whether the MICRO® base unit is
running or not. When user programs are compared, FUN1 through FUN11 settings are also compared.

Pressthe keys:

TRS 1Kst ep
(4]
Loader «» PC
oK?
To start the program comparison, press the enter key:
TRS 1Kst ep
(Verify)
Loader «» PC
When the programs match, “END” is displayed. END
Note: When error occurs during program comparison, see “Error Messages for Program Loader Operation” on page 20.
idﬂﬂ USER’S MANUAL 39
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Writing Program from Program Loader to Memory Card

A new memory card must be formatted before writing user programs using FUN41. See “FUN41: Memory Card Format-
ting” on page 15. Insert a formatted memory card into the program loader. Make sure that the write protect switch on the
memory card is set to the write enable side.

Pressthe keys: TRS 1Kst ep
(Wite)

‘TRS’ TRSH‘J’ Loader » Card

G(‘) > 1:********

Select a storage address from 1 through 84 to store the user programin
the memory card by pressing the key: TRS 1Kst ep

(Wite)
Vi ol A Loader # Card
0(? »10:********

At storage addresses where no program is stored, 8 asterisks are displayed. At addresses where programs are stored with-
out program names, the program name line is left blank. A new program can be overwritten at any storage address.

To enter a program name, move the cursor to the right by pressing the RS 1Kst ep

key:

4 (Wite)

> Loader #» Card
OK? 10p***x*s*x

Select acharacter at each position to enter a program

name of 8 characters maximum. When FUN35 dis- TRS 1Kst ep
play language selection is set to English, characters ‘ v oA ’ (Wite)
AtoZ,0to 9, and aspace can be used for the pro- Loader » Card
gram name. To select a character, press the key: OK? »10: | DECO03*

Move the cursor to the next or previous position by pressing the B or « key.

After entering a program name, start to transfer the program from the

program loader to the memory card by pressing the key: TRS 1Kstep

(Wite)
‘J Loader » Card
END : | DECO03

When the transfer is completed, “END” is displayed.

Note: When an error occurs during program transfer, see “Error Messages for Program Loader Operation” on page 20.

Reading a Program from Memory Card to Program Loader
Insert amemory card containing user programs into the program loader.

Press the keys:

TRS 1Kst ep

TRSH v ’ ( Read)
Loader « Card

CK? » 1: PROGRAML

‘ TRS

Select a program name in the memory card as described above and start RS 1Kst
the program transfer by pressing the keys: (Read) step

Vi o A ‘J Loader « Card
END : 1 DECO03

When the transfer is completed, “END” is displayed.
Note: When an error occurs during program transfer, see “Error Messages for Program Loader Operation” on page 20.
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Comparing Programs between Program Loader and Memory Card
Insert amemory card containing user programs into the program loader.

Pressthe keys:

‘TRSHTRSHA’

Select a program name in the memory card as described on the preceding
page and start the program comparison by pressing the keys:

vo[alle]

or

TRS 1Kst ep
(Verify)

Loader «» Card

K? » 1: PROGRAML

TRS 1Kst ep
(Verify)
Loader «» Card
END : 1 DECOO03

When the programs match, “END” is displayed. When the programs do not match, NG is displayed.

Note: When an error occurs during the program comparison, see “Error Messages for Program Loader Operation” on

page 20.

Deleting a Program from the Memory Card

A user program can be deleted from the memory card. Insert amemory card containing user programs into the program

|oader.
Pressthe keys:

‘TRSHTRSHDEL’

Select a program name in the memory card as described on the preceding
page and start the program deletion by pressing the key:

When the program is deleted, “END” is displayed.

TRS 1Kst ep
(Del ete)
Card
KX? » 1: PROGRAML

TRS 1Kst ep
(Del ete)
Card
END

To delete all programs from the memory card, see “FUN41: Memory Card Formatting” on page 15.
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Using Monitor Mode

The monitoring mode is enabled by pressing the MON key on the program loader. The statuses of inputs, outputs, internal
relays, shift registers, the preset and current values of timers and counters, and the data of data registers can be monitored
on the program loader. Changing timer/counter preset values, entering data into data registers, and setting/resetting are
also enabled in the monitor mode. The program loader has 3 lines to display the monitor data.

Monitoring 1/0, Internal Relays, and Shift Registers
Bit operands such asinputs, outputs, internal relays, and shift register statuses are displayed in agroup of 8 points starting
at the designated number.

Press the MON key to enable the monitor mode.
Enter the operand and number to monitor.
Pressthe W key to start monitoring.

Example: Monitor inputs 10 through 17
To enable the monitor mode, press the key:

MON >

Enter the operand and the first number to monitor:

MON
= 5

Start monitoring by pressing the key:

4
The ON/OFF statuses of inputs 10 through |7 are displayed.

To return to the editor mode, pressthe CLR key. I|0 II7

The monitor screen shows 3 lines to monitor different operands. For example, when input 10, output QO, and internal relay
M 30 are specified as monitor data, the screen displays as shown below:

LSB MSB
| |
MON g g mON O OFF
| 0 OmOmOmO The second line shows 10 through 17.
»Q O OmOdOmOCm The third line shows QO through Q7.
M 30 mOOmROEOO The fourth line shows M30 through M37.

Displays the statuses of 8 points starting at the first number.
The first operand number to monitor
—— The operand to monitor

To monitor the preceding or next 8 points of the same operand, move the cursor to the line and press the « or p key,
respectively.
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Monitoring Timers and Counters

The preset and current values of timers and counters are displayed.

Press the MON key to enable the monitor mode.
Enter the operand and number to monitor.
Pressthe ¥ key to start monitoring.

Example: Monitor timer T10
To enable the monitor mode, press the key:

MON
MON >
Enter the operand and number to monitor:
MON
™ |1 ‘ 0 ’ »TC10
T BPS
When pressing the TIM or CNT key, “TC” isdisplayed until monitor-
ing is started.
Start monitoring by pressing the key:
MON
|z| »T 10 O 100 65
The preset and current values are displayed.

To return to the editor mode, pressthe CLR key.

The monitor screen shows 3 lines to monitor different operands. For example, when timer T10, counter C20, and counter
C30, which is not programmed, are specified as monitor data, the screen displays as shown below:

MON W ON (after timeout or countout) O OFF (during timing or counting)
T 10 m 100 0 The second line shows T10 timed out, preset value 100, and current value 0.
»C20 0D 20 65 The third line shows C20 during counting, preset value D20, and current value 65.
T30O0D O 9 The fourth line shows the specified timer/counter number is not programmed.

L Current value (remaining time of timer or counted value of counter)
L Preset value (constant or data register number)

L—— ON/OFF status of the timer or counter

L The operand number to monitor

L—— The operand to monitor

To monitor the preceding or next number of the same operand, move the cursor to the line and press the <« or P> key,
respectively.
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Changing Preset Values for Timers and Counters

Preset values for timers (TIM, TMH, and TMS) and counters can be changed by transferring a new value to the MICRO3
base unit RAM. Thisis possible whether the base unit is running or not. Only preset values programmed with a constant
value can be changed using a constant value by this operation. Preset values designated with a data register can also be
changed by entering a new preset value to the data register. To change the preset value for atimer or counter, press the
MON key, TIM or CNT key, the operand number, the LOD/10 key, the new preset value, and the ¢ key.

Example: Change timer TIM5 preset value to 200

‘MON T'T'V' 5 2 OHO’{J

CC= BRD
When the preset value is changed correctly, “OK” is displayed. If not, “NG” is
displayed. To return to the editor mode, press the CLR key.

MON
»TC 5 200 - K-

LOD
10

If the timer preset value is changed during timedown or after timeout, the timer remains unchanged for that cycle. The
change becomes effective for the following timedown cycle. If the timer preset value is changed to zero, then the timer
operation stops and the timer output is turned on immediately.

If the counter preset value is changed during counting, the new preset val ue becomes effective immediately. If the new pre-
set value is smaller than or equal to the current value, the counter output goes on as soon as the new preset value is trans-
ferred. If the counter preset value is changed after countout, the counter output remains on until reset.

Data movement when changing a timer/counter preset value

When changing atimer/counter preset value using the Program Loader MICRO?® Base Unit
program loader, the new preset value iswritten into the EEPROM
MICRO? base unit RAM. The user program and preset

valuesin the EEPROM are not changed. RAM = User Program
User Program prezr;?%d ue RAM

New Preset Value

Moving data when writing changed preset values into user program

The changed timer/counter preset values can be read out from the MICRO® base unit RAM to the program loader using
FUNZ21 (see page 5-9). To update the preset values for the user program in the EEPROM, transfer the user program from
the program loader to the EEPROM.

Program Loader MICRO? Base Unit Program Loader MICRO? Base Unit
EEPROM EEPROM
A : RAM : | User Pogean |
FUN21 RAM User Program ;{f;‘gffa% RAM
[ ] [ ]

Read Changed Preset Values Write User Program

Moving data when clearing changed preset values to restore original values

Changing preset values for timers and countersin the Program Loader MICRO? Base Unit
MICRO? base unit RAM does not automatically
update preset valuesin the user memory, EEPROM. EEPROM

Thisisuseful for restoring previous preset values RAM Origina
using FUN21 (see page 5-9). When the program in the

. . . ; User Pr FUN21 RAM Preset
loader is rewritten to the EEPROM without using Sor rrodram Values
FUN21 to update preset values beforehand, existing
values are transferred to the EEPROM and overwrite

the modified values in the RAM, also. When the changed timer/counter preset values are cleared from the RAM using
FUN21, the original preset values are written from the EEPROM to the RAM.
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Monitoring High-speed Counters

The preset and current values of high-speed counters HSCO through HSC3 are displayed in decimal or hexadecimal nota-
tion on the program loader.

Press the MON key to enable the monitor mode.

Enter the CNT and ADV keys, followed by the operand number 0 through 3 to monitor.

Pressthe LOD/10 or OUT/16 key to display the preset or current valuein decimal or hexadecimal notation. If not pressed,
the valueis displayed in the data type selected by FUN36. See “FUN36: Display Data Type Selection” on page 14. The
decimal or hexadecimal notation can also be switched after starting the monitor.

Press the ¥ key to start monitoring.

To return to the editor mode, pressthe CLR key.

Example: Monitor high-speed counter HSCO in decimal notation MON
(FUN36 set to select decimal notation) HSQ0 1234567890

C

When the ¥ key is pressed, the capital |etters, HSCO, are displayed followed by the double-word preset value of the spec-
ified high-speed counter number, and the cursor moves down to the next line. When a data register is designated as source
operand S1 for preset value, the data register number is displayed in place of the preset value.

0

To monitor the current value, pressthe A key to move the cursor one line up, and
press the P> key. MON

HSC: Preset value »hscO 4567
hsc: Current value

To change the preset or current value notation between decimal and hexadecimal, place the cursor on the line, and press
the LOD/10 or OUT/16 key followed by the ¥ key.

When the preset and current values of the above are monitored in hexadecimal
notation, the display will be as shown on the right. MON

HSCO $ 499602D2
ouT|| v hscO $ 11D7

16 >

With the cursor placed at hscO, pressing the B key again will display the preset value of the next high-speed counter,
HSC1 in this example. The preset value and current value of the next or preceding high-speed counter is displayed by
pressing the p or « key, respectively.

When high-speed counter HSC1 for multi-stage comparison is monitored, the data register designated by source operand
Slisdisplayed as the preset value.

To monitor HSC1 preset value in hexadecimal notation, press the keys:
1 HSC1 D 10
‘MON’ CNT ‘ADV’ out ‘ v ‘ A H > ’ »hscl $ EA60
C BPS 16

Similarly, when high-speed counter HSC2 for pulse output control is monitored,

the preset value or data register designated by source operand S1 is displayed fol- MON

lowing HSC2, and the current value is displayed following hsc2. HSC2 1000
»hsc?2 850

When high-speed counter HSC3 for gate control is monitored, which has no pre- NON

set value, then the data register designated by destination operand D1 is dis-

played following HSC3. The current value is displayed following hsc3. HSC3 D 10
»hsc3 65000
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Entering Data into Data Registers

Datain data registers can be changed using the program loader whether the MICRO? base unit is running or not. Data reg-
ister values can be entered in decimal or hexadecimal notation. In addition, a double-word value can a so be entered into
two consecutive data registersin decimal or hexadecimal notation. This function is particularly useful for entering a preset
value for a high-speed counter when data registers are used for a preset value.

Press the MON key to enable the monitor mode.

Enter the D key, followed by the data register number to which to enter data.

Pressthe ADV key to enter a double-word value into two consecutive data registers. If not pressed, a one-word valueis
entered into the designated data register.

Press the LOD/10 or OUT/16 key to enter the value in decimal or hexadecimal notation, followed by the value to enter.
Pressthe ¢ key to enter the value into the dataregister. “OK” is displayed for approximately 1 second.

To return to the editor mode, pressthe CLR key.

Example: Enter decimal value 500 into data register D10
D BPS 10 CC=
Example: Enter hexadecimal value ABF into data register D15 NON
B F
%OR 1 5 ||ouT RST »D 15 $ ABF - K-
‘ MON D BPS cc= 16 NOT | | REP Q “
The $ symbol is displayed to show the hexadecimal data type.
Example: Enter double-word decimal value 100,000 into data registers D17 and D18
MON % OR 1 7 ADvV | | LOD MON
D BPS END 10 »D 17 100000
1 D 17 0
SIEREENEI 01 o
< MON
— »D 17 10- OK-
If FUN36 is set to select decimal datatype, the LOD/10 key may be omitted to D 17 1
enter a decimal value. The upper word of the double-word decimal value enters D 18 34464

into the specified data register, and the lower word enters into the next data regis-
ter. The third and fourth linesin this example display the data of individual data registers D17 and D18, respectively.

Example: Enter double-word hexadecimal value ABCDEF into data registers DO and D1

MON EOR ‘ 0 ’ ADV | | OUT MN
D 16 »D 0 $ ABCDEF
p CSOT z %R |FRST| D 0% 0
NOT | [ REP v AND 5 ][ o | D 1% 0
‘J MON
L »D 0 $ AB- OK-
The $ symbol is displayed to show the hexadecimal datatype. g 2 : AE
If FUN36 is set to select hexadecimal data type, the OUT/16 key may be omitted

to enter a hexadecimal value. The upper word of the double-word hexadecimal value entersinto the specified data register
and the lower word enters into the next data register. The third and fourth linesin this example display the data of individ-
ual dataregisters DO and D1, respectively.

Note: To clear data of all dataregistersto zero, use FUN26 Operand Data Clear. See page page 5-11. When the reset input
isturned on, all data register values are also cleared to zero. See page 2-2.
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Monitoring Data Registers

The data of data registers can be displayed in decimal or hexadecimal notation on the program loader. In addition, the dou-
ble-word data of two consecutive data registers can also be displayed in decimal or hexadecimal notation. Thisfunction is
particularly useful for confirming the preset value of high-speed counters when data registers are used for a preset value.

Press the MON key to enable the monitor mode.

Enter the D key, followed by the data register number to monitor.

Pressthe ADV key to display the double-word data of two consecutive data registers. If not pressed, the one-word value of
the designated data register is displayed.

Press the LOD/10 or OUT/16 key to display the value in decimal or hexadecimal notation. If not pressed, the valueis dis-
played in the data type selected by FUN36. See “FUN36: Display Data Type Selection” on page 14. The decimal or hexa-
decimal notation can also be switched after starting the monitor.

Press the ¥ key to start monitoring.

To return to the editor mode, pressthe CLR key.

Example: Monitor data register D30 in decimal notation (FUN36 set to select decimal notation)
Enable the monitor mode, and enter the operand and number by pressing the keys:

EOR 3
D

BPP
Start monitoring by pressing the key: NVON

El D 30 50
»

The data of dataregister D30 is displayed.

To change the data register value notation between decimal and hexadecimal, place the cursor on the line, and press the
LOD/10 or OUT/16 key followed by the ¥ key.

Example: Change decimal value of data register D30 to hexadecimal

NON
’ »D 30

‘MON

MON

‘A’OUT‘V’ D30$ 32
16 »

The $ symbol is displayed to show the hexadecimal data type.

To return to the editor mode, pressthe CLR key.

Example: Monitor data register D10 in hexadecimal notation NON

‘MON’ ?OR ouT ‘ v D 10 $162E
D 16 >

The $ symbol is displayed to show the hexadecimal datatype.

0

1
BPS

Example: Display double-word value of data registers D17 and D18 in decimal notation

‘MONHE%R ‘ \ 4 MON

D 17 100000
The specified dataregister comprises the upper word and the next data register the

ADV

1 7
BPS | | _END

»D 17 1
lower word of the monitored double-word data. D 18 34464
Thethird and fourth lines in this example display the data of individual dataregisters D17 and D18, respectively.

Example: Display double-word value of data registers D17 and D18 in hexadecimal notation

‘MONHEOR 1 7 ‘ADV’ out ‘ V’ VON

D_J[BPs J | END 16 D17 $ 186A0
The $ symbol is displayed to show the hexadecimal data type. »D 17 $ 1

The third and fourth lines in this example display the hexadecimal data of D 18 $86A0

dataregisters D17 and D18, respectively.
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Setting and Resetting

Cauti « Make sure of safety when operating the MICRO® to force outputs on (SET) or off (RST). Incorrect
/ A \ Laution operation on the MICRO® may cause machine damage or accidents.

Inputs, outputs, internal relays, and shift register bits can be temporarily turned on (SET) or turned off (RST), using the
program loader.

Inputs and outputs can be set or reset only while the MICRO® base unit is running. The designated input or output is set or
reset at the first execution of the END instruction after the ¢ key is pressed. After executing the END instruction, theinput
reflects the actual input, and the output is operated according to the existing program.

Internal relays and shift register bits can be set or reset whether the MICRO? base unit is running or not. When setting or
resetting internal relays or shift register bits, the on or off status becomesin effect as soon as the ¢ key is pressed. If the
internal relay or shift register bit is designated with “keep” status, then the set or reset operation remainsin effect after the
MICROS base unit is tuned on. For “keep” designation, see FUN3 on page 5-4 and FUN4 on page 5-5.

To set or reset an operand, press the MON key, the operand and number, followed by the SET or RST key, and the ¢ key.
When the operand is correctly set or reset, “OK” is displayed. If not, the program loader will beep.

Example: Set input 11
P P MON

‘MON ser || 1 SFT‘“ » 1 SET  -OK-

BPS
When the input is set correctly, “OK” is displayed.

Example: Reset internal relay M10

1

BPS

MON

F
0 ’ RST‘Q’ » 10 RST - K-
Q

When reset correctly, “OK” is displayed.

C
‘MON SOT
M

When input I 1 isturned on (SET), the circuit on the right will be actuated to hold
output QO. If the NC input 12 is turned off using the SET operation, the circuit — H—
will return to its non-actuated status. 11 12 Q0
-
Qo0

Timing for SET and RST Operation

The SET or RST operation is set to the MICRO? base unit RAM when the first END instruction is executed after pressing
the ¢ key. The subsequent sequence is executed according to the user program. Inputs are updated depending on actual
external inputs. Outputs, internal relays, and shift registers are updated according to the user program.

input processing, and SET/RST processing in this order. When input 11 is turned
on using the SET operation in the program on the right while the actual external
input remains off, the result is reflected as follows.

If input 11 is set using the SET operation in the 100th scan, input 11 in the RAM isturned on in the 101st scan, which turns
output Q1 in the RAM on. As aresult, actual output Q1 isturned on when the END instruction is executed in the 101st
scan. Since actual input 11 is off in the 102nd scan, 11 and Q1 in the RAM are turned off. Consequently, actual output Q1
isturned off when the END instruction is executed in the 102nd scan. See the timing chart on the next page.

In the END execution, the processing occurs on actual output processing, actual
H—
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Time Chart for SET and RST Operation

END Instruction END Instruction END Instruction

| Actua Actua ! | Actual Actual ! | Actual Actual
END SET 11  Output Input SET/RST OUT Q1  Output Input SET/RST OUT Q1  Output Input SET/RST
Instruction Entered Processed Processed Processed Executed Processed Processed Processed Executed Processed Processed Processed

Ve S A
I

Input I1 OFF

Input |1 ON
(RAM) OFF

(RAM) ©OFF

, Output Q1 remains on

Actual ON I | only for one scan time.

Output Q1 OFF

Output Q1L on|

One Scan Time (100th)

B ! One Scan Time (101st) One Scan Time (102nd)
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Error Messages for Program Loader Operation
When using the program loader for programming or transferring auser program, the following error messages may be displayed.

Error Message

Error Details

Calendar NG

Invalid calendar data.

CRC Code NG

The CRC code of the user program to be transferred is incorrect.

Data Clear NG

The designated data cannot be initialized.

Double Out Error

The same output operand is used repeatedly.

Expansion Unit

Program loader is connected to the MICRO? base unit at the expansion station.

No Connect

Memory card is not inserted.

Operand NG

Invalid operand.

Pass Word NG

Incorrect password.

PC Run Error

The MICRO? base unit is in the run state, and user program cannot be transferred.

Prg. NG—(A )

User programs are different between the program loader and the MICRO? base unit.

Address is displayed in 4 digits.

Prg. NG—(FUN )

FUN settings are different between the program loader and the MICRO® base unit.
FUN number is displayed in 2 digits.

Prg. Size NG

Invalid user program size selection (FUN11).

Program Over

User program exceeds the program size selected with FUN11.

Protected Card

The write protect switch on the memory card is set to protect.

Protected PC

The MICROS base unit is read and/or write protected.

Receive Error

Line disconnection.

Receive Error 0

Invalid BCC code of the received data.

Receive Error 1

Data parity, framing, or overrun error.

Receive Error 2

Time over between data characters.

Receive Error 3

Invalid communication command.

Receive Error 4

Invalid communication procedure (protocol).

System Card ????

A system card is inserted. The ID number is displayed in 4 digits.

T/C Data NG

Invalid timer/counter data.

Unformat Card

The memory card is not formatted to store user programs.

Unrecognized One

Incompatible memory card.

Data Over

Transmit/receive data designation exceeds 200 bytes (MICRO3C only).

Setting NG

The protocol selector switch is not set to 3 when using FUNS50 user communication
monitor (MICRO3C only).

data

Speed Mode Error

TXD/RXD is programmed in the high-speed mode (MICROSC only).
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Introduction

MICRO? features special functions such as the high-speed processing mode, catch input function, input filter function,
pulse output function, high-speed counter function, expansion and data link functions, external analog timer function, and
analog |/0O functions. This chapter describes these special functions.

High-speed Processing Mode

MICRO3 can execute the user program in the standard processing mode and the high-speed processing mode. The high-
speed processing mode isideal for using MICRO® as a sensor controller or executing a user program when high-speed pro-
cessing is required. The processing mode can be selected using FUNS on the program |oader. See page 5-5.

Using the high-speed processing mode, program capacity and available operand numbers are limited as shown below.

Processing Speed and Program Capacity

High-speed Processing Mode

Standard Processing Mode

Processing Time:
Basic Instructions

0.45 psec average
0.2 pysec minimum

2.2 ysec average
1.2 pysec minimum

Scan Time

400 psec/100 steps

2.9 msec/1k steps

Approx. 100 steps

1012 steps

Program Capacity

LOD, LODN, AND, ANDN, OR, ORN, OUT, OUTN, SET, RST, AND LOD, and OR LOD instructions are processed
faster in the high-speed processing mode. Other instructions do not have to be processed faster in the high-speed process-
ing mode.

The average scan time is not equal to the total of instruction processing times because processing of other than user pro-
gram instructionsis involved.

Available Operands and Allocation Numbers

High-speed Processing Mode Standard Processing Mode

Input (see note) 14 points 10 to 115 28 points 10 to I35
Output (see note) 10 points Q0 to Q11 20 points Q0 to Q31
Internal Relay 40 points MO to M47 232 points MO to M287
Catch Input Relay 8 points M290 to M297 8 points M290 to M297
Special Internal Relay 16 points M300 to M317 16 points M300 to M317
Data Register 32 points DO to D31 100 points DO to D99
Timer . TO to T15 ) TO to T31
Counter 16 points total COto C15 32 points total CO o C3L
Shift Register 32 points RO to R31 64 points RO to R63

Note: Available input and output numbers depend on the MICRO® base unit used.

Limitations on High-speed Processing Mode

Using the high-speed processing mode, the following functions are limited:

« The program capacity is limited to approximately 100 steps.

« Expansion link and data link functions cannot be used.

« Available operand numbers are limited as shown above.

« Control data registers D90 through D99 cannot be used.
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Catch Input Function

The catch input function is used to receive short pulses from sensor outputs regardless of the scan time. Since input signals
to inputs 10 through 17 are always set to specia internal relays M290 through M297, input signals are securely received
even if short-pulse input signals turn on and off within one scan time.

Input terminals 10 through 17 are assigned to catch inputs and also used for normal inputs. All normal input signals are read
when the END instruction is executed at the end of a scan.

Catch Input Terminals and Pulse Widths
10-1/0 MICRO?® base unit: Catch inputs 6 points (10 through 15)
16- and 24-1/0 MICRO® base units: Catch inputs 8 points (10 through 17)

Minimum detectable pulse width (when hard filter is set to 10):
Input 10 ON pulse = 28 psec, Input 10 OFF pulse = 30 psec
Input 11 to 17 ON pulse = 37 psec, Input 11 to 17 OFF pulse = 120 psec

Catch Input Terminals and Special Internal Relays

Each catch input is assigned to a special internal relay to store the catch input signal. Catch input terminals are divided into
four groups to select rising or falling edges for catch inputs.

Catch Group Catch Input Number Corresponding Special Internal Relay

G1 10 M290

G2 11 M291

12 M292

3 13 M293

14 M294

G4 15 M295
(see note) 16 M296
|7 M297

Note: The 10-1/O type MICRO® base unit has only inputs 14 and |5 in group G4.

Rising or Falling Edge Selection for Catch Inputs (FUNG6)

FUNBG is used to select whether catch inputs are accepted at the rising edge (ON pulse) or falling edge (OFF pulse). Select
therising or falling edge for each group using FUNG on the program loader. For setting FUNG, see page 5-6.

Input Filter Time Selection (FUN7)

To make sure of correct receiving of catch input signals, set the input filter time using FUN7 on the program loader. Only
hard filter can be used for catch inputs. The hard filter can be set between 0 and 255 to select the detectable pulse width.
For setting FUN7, see page 5-6. For details of the input filter function, see the following pages.

Catch Input vs Normal Input
The figure below compares how ON-pulse catch inputs and normal inputs are processed by MICROS. In this example,
FUNG is set to select the rising edge to receive ON-pulse catch inputs.

When a short-pulse input enters, the corresponding catch input specia internal relay isturned on for the next one scan
time. When a catch input turns on in every scan, the corresponding catch input special internal relay remains on.

Inputs processed
40 psec Ignored

Actua Input |0 ON ‘:‘ i I |_| I_Ll I
(NO contact) OFF . | I . | I
Internal Relay M290  ON T i Remanson T,

(RAM) OFF | :

Input I0 ON i |
(RAM) OFF :
' One Scan Time ' One Scan Time ' One Scan Time ' One Scan Time ' One Scan Time '
i T o 0 T B B B e ——
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Example: Counting Catch Input Pulses
This example demonstrates a program to count short pulses using the catch input function.

Reset Input 11 is used as areset input for adding counter C2.
|1| c2 Input 10 is assigned to catch input special internal relay M290.
puse| 100 Counter C2 counts short-pulse inputs to input 10.
M290 Note: When catch inputs M 290 through M297 are used as pulse inputs to a counter, the

repeat cycle periods of the pulse inputs must be more than 2 scan times.

Example: Maintaining Catch Input

When acatch input is received, a special internal relay assigned to the catch input is turned on for only one scan. This
example demonstrates a program to maintain a catch input status for more than one scan.

Input 10 is assigned to catch input special internal relay M290.
| ( en input 10 is turned on, isturned on, an is maintained in the self-holding
M290 f Mg_ Whenii 10i ed on, M290 i ed dMOi intained in the self-holdi

circuit.

—| When NC input 11 isturned on, the self-holding circuit is unlatched, and MO is turned off.

MO

MO isused as an input condition for the subsequent program instructions.

B

Input Filter Function

MICRO? features the input filter function to select the input pulse widths to read inputs |0 through 7. The input filter
ignores pulse inputs shorter than the selected value to prevent malfunction caused by noises.

Input filters are available in hard filter and soft filter. Both filters are selected using FUN7. High-speed counters and catch
inputs can use only the hard filter. Normal inputs 10 through 17 can use both hard and soft filters.

Filter Circuit Schematic

Default: 10 Default: 3 msec
Input
0t 17——|  HardFilter > SoftFilter »| Nortmia Inputs
FUN7 H: 0 to 255 FUN7: 0, 3, 7, or 10 msec
For groups G1 to G4
Catch Inputs
M290 to M297
High-speed Counter
10
Inputs ) ) | Normal Inputs
110to135 |  FixedFilter 110t0 135

Filter value: 3 msec (fixed)

When hard filter is set at default value of 10, catch input and high-speed counter input values are shown below.

Minimum pulse width to accept catch input (ON pulse): Input 10 = 28 psec, Inputs11to 17 = 37 psec
Minimum pulse width to accept catch input (OFF pulse): Input 10 = 30 psec, Inputs 11 to 17 = 120 usec
High-speed counter input frequency: 10 kHz (HSCO and HSC3), 5 kHz (HSC1 and HSC2)

Inputs 110 through 115 and all inputs 120 through 135 at the expansion station cannot use the hard filter and soft filter. Input
signalsto these inputs are filtered by fixed filter of 3.0 msec. Short-pulse inputs and noises shorter than 3.0 msec are ignored.

Note: Normal inputs 10 through 135 require 1 scan time in addition to the applicable hard, soft, or fixed filter value to accept
input signals.
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Setting Input Filter
Use FUN7 on the program loader to set the hard filter and soft filter values. See page 5-6.

Hard filter: 0 through 255 (default value is 10)
Input 10 ON pulse = 4 to 616 pusec, Input 10 OFF pulse = 6 to 618 pisec
Inputs 11 to 17 ON pulse = 20 to 625 psec, Inputs 11 to |7 OFF pulse = 120 to 618 pisec

Soft filter: 0, 3, 7, or 10 msec (default value is 3 msec)

Filtering Operation
Depending on the selected values, the hard and soft filters have three response areas to receive or ignore input signals.

Input reject area: Input signals are ignored and not received definitely.
Input indefinitearea:  Input signals may be received or ignored.
Input accept area: Input signals are received definitely.
Hard Filter
Three input response areas are calculated for preset value N from the following formula. Use these values for reference only.
Input Signal Input Accept Area O Input Reject Area [3 Pulse a
N<1. B 1 E’L\ggg‘ Input Accept Area
10 ON Pulse o > 2.4N + 4 (Equation A) N> 1: B < 0.8N - 1 (Equation B) I
nput
N<2:a>20 N<138:3<8 Indefinite
I1tol7 ONPulse |\ 5 a>24n+13 N> 138: B < 0.8N - 103 Area P
10 OFF Pulse | a > 2.4N + 6 EiéfgiéSN P R -7
: o Input Reject Area
N<47:a > 120
11 to I7 OFF Pulse N>47-0 > 24N+ 6 B <0.8N + 40 oreset Value N
Input response areas vary with input signals and hard filter preset values as listed below
Input Signal Example Hard Filter Preset Input Reject, Accept, or Indefinite Area
High-speed counter 10 kHz 10 7 psec 28 pisec
A/D conversion 10 Reect [ Indefinite | Accept
Catch input 40-usec ON pulse 11tol7 8 psec 37 psec
10 31 psec 100 psec
Catch input 110-psec ON pulse 40 Reject | Indefinite | Accept
1tol7 8 isec 109 psec
10 79 psec 244 psec
Catch input 260-psec ON pulse 100 Reject | Indefinite | Accept
1tol7 8 isec 253 psec
10 159 psec 484 usec
Catch input 500-psec ON pulse 200 Reject | Indefinite | Accept
11to 17 57 psec 493 psec
10 63 psec 198 psec
Catch input 200-psec OFF pulse 80 Reject | Indefinite | Accept
I11tol7 104 psec 198 psec
If the hard filter is set to a value smaller than required, MICRO®
becomes susceptibl e to noises and malfunctions may occur fre- g L !
quently. Asthe hard filter is set to alarger value, the maximum g j Maximum
operating frequency of high-speed counters will decrease. The A ‘ . Frequency
relationship between the hard filter setting and maximum operat- g 3 j DNZSOé N kHz
ing frequency is shown on the right. When high-speed responseis 5 1° KHz ===~ 3 : - (N=29)
required in an environment where noise exists, use shielded wires = 3 : 3
for input signal lines. 0 10 100 255 PresetValueN
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Example: Receiving Minimum Pulse Width of 150 usec

When input 10 is required to receive short pulses of 150 pisec minimum using the catch input function, the preset value N
for the hard filter is calculated as follows. From Equation A on page 4-4,

150=24N+4
N =60.8
Set the hard filter preset value N to 60 or less to catch short input ON pulses of 150 psec.

Example: Eliminating Input Signals of 150 psec

When input 10 is required to eliminate noise signals of 150 psec or less using the catch input function, the preset value N
for the hard filter is calculated as follows. From Equation B on page 4-4,

150=08N -1
N = 188.75

Set the hard filter preset value N to 189 or more to eliminate input pulses of 150 psec. When N is set to 189, the minimum
input signal width that can be received is calculated as follows. From Equation A on page 4-4,

2.4 %189 + 4 =457.6 usec

Soft Filter

The soft filter can be set to 0 msec, 3 msec, 7 msec, or 10 msec for normal inputs 10 through 17 in four groups, using FUN7
on the program loader. See page 5-6.

When the soft filter is set to 0 msec, the filtering function depends on the hard filter.

When the soft filter is set to 3 msec, 7 msec, or 10 msec, the soft filter is enabled to filter input signals. The input accept or
reject areas for each setting are shown below.

1 msec 3 msec
3msec | Reject | Indefinite | Input Accept Area
5 msec 7 msec
7 msec Input Reject Area Indefinite | Input Accept Area
8 msec 10 msec
10 msec Input Reject Area | Indefinite | InputAcceptArea

Normal inputs require pulse widths of the above value plus 1 scan time to read the input signal.
The soft filter can be set in four groups of inputs.

Soft Group Input Number
G1 10
G2 11 3 . .
On the 10-1/0 type MICRO* base unit, only inputs14 and I5 are
G3 12,13 .
available for group G4.
G4 14,15, 16, 17

Pulse Output Function

MICROS features a pulse output function which can be used for illumination control and pulse-driven machines such as
machine tools and conveyors. For details, see the PULS (pulse output) instruction on page 16-1 and PWM (pulse width
modulation) instruction on page 16-3.

High-speed Counter Function

MICROS features high-speed counter functions which can be used for position control by counting high-speed pulses or for
simple motor control in combination with the pulse output. For details, see page 17-1.
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Expansion Link Function

I/O points can be expanded by connecting another MICRO? base unit using a shielded 2-core twisted cable. Only one unit
can be added to expand I/O points from 10, 16, or 20 points up to 48 points. The expansion link function cannot be used
with the data link function or in the high-speed processing mode.

Expansion Link System Setup

To set up an expansion link system, connect the data link terminals of both units using an expansion cable FC2A-KE1
(250mm or 9.84" long) or a shielded twisted pair cable with a minimum core wire diameter of 0.9 mm (0.035") as shown
below. The cable for the expansion link system can be extended up to 200 meters (656 feet).

Set the function selector switch to 0 at the base station and to 7 at the expansion station.

Set the function 272> Set the function
sdlector switchto 0. (2 @ 6 selector switchto 7.
57
MICRO? Base Station MICRO?® Expansion Station
EEEEEEEEEEREEEE 1 |®MMMMMMMMMMMMMMUH
ooooooooao Cg%/ ooooooooo C@i%}
oooo jl kD oooo jl
||®||®||®||®||®||®||®||®||®||®|| L elelel lJ ||®||®||®||®||®||®||®||®||®||®|| [HIEEE lJ
,—A DATABLlNK Sz| ,—A DATABLlNK SE‘

Expansion Cable FC2A-KE1, 250 mm (9.84") long

200 meters (656 feet) long maximum
Core wire diameter 0.9 mm (0.035") minimum

Operating Procedure for Expansion Link System

Power up both MICRO? base units at the same time or power up the expansion station first. If the expansion station is pow-
ered up later than the base station, the base station does not recognize the expansion station. To recognize the expansion
station in this case, execute FUN27 Link Formatting Sequence at the base station (see page 5-11) or turn on M307 Link
Communication Initialize Flag at the master station (see page 6-3).

The scan time is extended by approximately 10 msec in the expansion link system.

If any communication error occurs in the expansion link system, communication error codes can be set to control datareg-
ister D94. For details of link communication error codes, see page 18-5. To enable the control data register, use FUN10
Control Data Register Setting. See page 5-8. If acommunication error occurs, the datais resent three times. If the error
still exists after three attempts, the error code is set to data register D94.

The program loader can be connected to the base station only. If the program loader is connected to the expansion station,
an error will result and error message “ Expansion Unit” is displayed on the program loader.

The RUN indicator on the expansion station remains off whether the base station is running or stopped.
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1/0 Allocation Numbers for Expansion Link System

Input and output allocation numbers do not continue from the base station to the expansion station. At the expansion sta-
tion, inputs start at 120 and outputs start at Q20. Inputs and outputs are allocated depending on the MICRO? base units used
in the expansion link system as shown below:

1/0 Points MICRO? Base Station MICRO? Expansion Station
Total IN/OUT 1/0 Allocation Numbers 1/0 Allocation Numbers
10-1/0 T
10 6/4 /0 Type -
10-15 \ Q0-Q3
16-1/0 Type or AC input Type
16 9/7 10-17 _—
110 Q0-Q6
10-1/0T 10-1/0 T
20 12/8 /0 Type /0 Type
10-15 \ Q0-Q3 120 - 125 \ Q20-Q23
24-1/0 Type
24 14/10 10-17 Q0-Q7 _—
110 - 115 Q10-0Q11
10-1/0 Type 16-1/0 Type or AC input Type
10-15 Q0-Q3 |2(|)3'(;27 Q20-Q26
26 15/11 -
16-1/0 Type or AC input Type 10-1/0 Type
'?1'(;7 Q0-Q6 120 - 125 Q20-Q23
16-1/0 Type or AC input Type 16-1/0 Type or AC input Type
32 18/14 10-17 120 - 127
110 Q0-Q6 130 Q20-Q26
10-1/0 Type 24-1/0 Type
120 - 127 Q20 - Q27
34 20/14 10-15 Q0-Q3 130 - 135 Q30-Q31
24-1/0 Type 10-1/0 Type
10-17 Q0-Q7 i i
110 - 115 010- 011 120 - 125 Q20-Q23
16-1/0 Type or AC input Type 24-1/0 Type
10-17 i 120 - 127 Q20 - Q27
110 Q0-Q6 130 - 135 Q30-Q31
40 23/17 -
24-1/0 Type 16-1/0 Type or AC input Type
10-17 Q0 -Q7 120 - 127
110 - 115 Q10-011 130 Q20-Q26
24-1/0 Type 24-1/0 Type
48 28/20 0-17 Q0-Q7 120 - 127 Q20 - Q27
110 - 115 Q10-0Q11 130 - 135 Q30-Q31

Other allocation numbers for the expansion system are the same as the basic system. For other allocation numbers, see

page 6-1.
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Data Link Function

MICRO? features the data link function to set up a distributed control system. A maximum of six slave stations can be con-
nected to the master station. Data of inputs, outputs, internal relays, timers, counters, shift registers, and data registers are
communicated between the master and slave stations. The master station has five data registers assigned for each ave sta-
tion. Each slave station has five data registers assigned for communication with the master station. When dataissetin a
dataregister at the master station assigned for data link communication, the datais sent to the corresponding data register
at aslave station. When datais set in a dataregister at the slave station assigned for data link communication, the datais
sent to the corresponding data register at the master station. Therefore, any particular program is not required for sending
or receiving datain the data link communication system.

The datalink function cannot be used with the expansion link function or in the high-speed processing mode. When a
slave station performs communication at 19,200 bps through the loader port, multi-stage comparison instruction HSC1
cannot be used at the slave station.

MICRO? can also be connected to FA-3S series serial interface module PF3S-SIF4 mounted with high-performance CPU
module PF3S-CP12 or PF3S-CP13. Since two serial interface modules can be mounted with one CPU, a maximum of 12
MICRO? base units can be connected to the FA-3S master station in the data link system. For details, see page 4-13.

Data Link System Setup

To set up adatalink system, connect the data link terminals of every unit using a shielded twisted pair cable as shown
below. The total length of the cable for the data link system can be extended up to 200 meters (656 feet).

Set the function
selector switchto 0.

Set the function selector switch to aunique
number at the master and Slave stations. Slave
station numbers need not be consecutive.

Master Station

| EIRE! . Function Selector
uuuuuuuuu 3 Station Switch
( D] 0 Master 0
Slave 1 1
[ Slave 2 2
Slave 3 3
N DATABLINKSE| Slave 4 4
Slave 5 5
_@2 _@2 _@2 Slave 6 6
Shielded twisted pair cable
200 meters (656 feet) maximum
Core wire diameter 0.9 mm (0.035") minimum
Set the function Set the function Set the function
selector switch to 1. selector switch to 2. selector switch to 6.

Slave Station 1 Slave Station 2

uuuuuuuuu © ooooooooo
uuuuuuu OO coooooo

DATA LINK DATA LINK DATA LINK
A8 s A B s A s

9|9 ©9||®][&9 )

Slave Station 6

; Qe
Y

.

2c
2e
2e
2e

:

:

o
O
@Qe
=0

[
X
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Data Link Specifications
Electric Specifications
Baud Rate

Maximum Cable Length
Maximum Slave Stations

Communication Sequence
Only one slave station can communicate with the master station in one scan. When a slave station receives a command

from the master station, the dave station returns a response of processing results. When six slave stations are connected,

Compliance with EIA-R$485

19200 bps (fixed)

200m (656 feet) total

6 slave stations

six scans are required to communicate with al slave stations.

Master Station éscantim’e; o0 Pr'ocessed ) . : . . .
Slave Station 2 | : : Y : \/ : \l : | : | I: : : Y :
\ | I |
\ I I
' |
Slave Station 6 | } I I g I |

Data Register Allocation for Data Link System

Slave Station 1

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission DatalL

D88 | Receive DataH

D89 | ReceiveDatalL

Slave Station 3

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission Data L

D88 | Receive DataH

D89 | RecelveDatalL

Slave Station 5

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission DatalL

D88 | Receive DataH

D89 | ReceiveDatalL

Slave station data registers D60 through
D84 can be used asordinary dataregisters.

Master Station

D60 | Link Communication Error
D61 | Transmission DataH

D62 | Transmission DatalL

D63 | Receive DataH

D64 | ReceiveDatal

D65 | Link Communication Error
D66 | Transmission DataH

D67 | Transmission DatalL

D68 | Receive DataH

D69 | Receive Datal

D70 | Link Communication Error
D71 | Transmission DataH

D72 | Transmission DatalL

D73 | Receive DataH

D74 | ReceiveDatalL

D75 | Link Communication Error
D76 | Transmission DataH

D77 | Transmission DatalL

D78 | Receive DataH

D79 | Receive Datal

D80 | Link Communication Error
D81 | Transmission DataH

D82 | Transmission DatalL

D83 | Receive DataH

D84 | Receive DatalL

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission DatalL

D88 | Receive DataH

D89 | ReceiveDatalL

Slave Station 2

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission DatalL

D88 | Receive DataH

D89 | ReceiveDatal

Slave Station 4

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission Data L

D88 | Receive DataH

D89 | ReceiveDatal

Slave Station 6

D85 | Link Communication Error
D86 | Transmission DataH

D87 | Transmission Data L

D88 | Receive DataH

D89 | ReceiveDatal

If any slave stations are not connected, master station data registers which are assigned to the vacant slave stations can

be used as ordinary data registers.
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Operating Procedure for Data Link System
To set up and use adata link system, complete the following steps:

First determine the assignments for the master station and slave stations.

Connect MICROS3 base units at the master station and all slave stations asillustrated on page 4-8.

Set the function selector switch to 0 on the MICRO? base unit at the master station and to 1 through 6 at Slave stations.
Create user programs for the master and slave stations. Different programs are used for the master and slave stations.
Power up every MICROS base unit at the same time, and transfer the user programs to the master and slave stations.
Monitor the data registers used for data link at the master and slave stations.

Note: To enable data link communication, power up every MICRO® base unit at the same time, or power up slave stations
first. If adave station is powered up later than the master station, the master station does not recognize the slave station. To
recoghize the dave station in this case, execute FUN27 Link Formatting Sequence at the master station (see page 5-11) or
turn on M307 Link Communication Initialize Flag at the master station (see page 6-3).

The scan timeis extended by approximately 12 msec in the data link system.

If any communication error occurs in the data link system, link communication error codes are set to data register D85 at
the slave station and to a corresponding data register for link communication error at the master station. For details of link
communication error codes, see page 18-5. To enable control data register D94 for link communication error code, use
FUN10 Control Data Register Setting. See page 5-8. If acommunication error occurs, the datais resent three times. If the
error still exists after three attempts, then the error code is set to the data registers for link communication error. Since the
error code is not communicated between the master and dlave stations, error codes must be cleared individually.

Data Link Example 1: Data Transmission from Master Station

This example demonstrates data communication from the master station to two slave stations. Data of inputs 10 through 17
and 110 through 117 are set to data registers D61 (transmission dataH for slave station 1) and D66 (transmission data H for
slave station 2) at the master station. D61 datais sent to D88 (receive data H) of lave station 1, and D66 datais sent to
D88 (receive data H) of slave station 2.

Master Station Slave Stations
10 through 17 :|< D61 (Trans. H) —— D88 (Receive H) — QO through Q7, Q10 through Q17 (Slave Station 1)

110 through 117 D66 (Trans. H) —— D88 (Receive H) — QO through Q7, Q10 through Q17 (Slave Station 2)

Function selector switch setting

Master station: 0
Slave station 1: 1
Slave station 2: 2

Master station program

MOV S D1 REP M317is the in-operation output special internal relay which remains on dur-
M317 10 D61 *k Ing operation.

MOV sl D1 REP Thefirst MOV (move) instruction sets 16 inputs 10 through 17 and 110

10 D66 through 117 to dataregister D61 (transmission data H for slave station 1).

The second MOV (move) instruction sets 16 inputs 10 through 17 and 110
through 117 to data register D66 (transmission data H for slave station 2).

Slave station program
The same program is used for dave stations 1 and 2 in this example.

’_{ OV S D1 REP “ The MOV (move) instruction sets the data of dataregister D88 (receive data
M317

D88 Q0 r H) to 16 outputs QO through Q7 and Q10 through Q17.

Note: The MOV (move) instruction moves 16-bit word data from the source operand to the destination operand. Although
16-hit word data is processed internally, data cannot be read from or written to non-existent terminals When using the 24 1/
O type MICRO® base unit which has 14 input terminals and 10 output terminals, data of only 14 input points |0 through 115
can be read to data register D61 and D66 at the master station and the upper two bits are set to zero in the data registers.
Data of data register D88 can be taken out from only lower 10 output points QO through Q11 at the dave stations and the
upper 6 outputs Q12 through Q17 cannot be taken out.
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Data Link Example 2: Data Transmission from Slave Station

This sample program demonstrates data communication from slave station 1 to the master station, then to slave station 2.
Data of inputs 10 through 17 and 110 through 117 are set to data register D86 (transmission data H) at slave station 1. The
D86 datais sent to dataregister D63 (receive data H for slave station 1) of the master station. At the master station, D63
datais moved to data register D66 (transmission data H for slave station 2). The D66 data is sent to data register D88
(receive data H) of slave station 2, where the D88 data is set to outputs QO through Q7 and Q10 through Q17.

Master Station Slave Stations
D63 (Receive H) D86 (Trans. H) <—— 10 through 17, 110 through 117 (Slave Station 1)
L. D66 (Trans. H) ——— D88 (Receive H) — QO through Q7, Q10 through Q17 (Slave Station 2)

Function selector switch setting

Master station: 0O
Slave station 1: 1
Slave station 2: 2

Master station program

—{Mov st D1 REP
’_,\,1317 D63 D66

ing operation.

The MOV (move) instruction sets the data of data register D63 (receive data
H for slave station 1) to data register D66 (transmission dataH for slave sta-
tion 2).

“ M317 isthein-operation output special internal relay which remains on dur-

Slave station 1 program

M317 isthein-operation output special internal relay which remains on dur-

|— MOV S1 D1 REP . .
M317 10 D86 *% “ Ing operation.

The MOV (move) instruction sets 16 inputs 10 through |7 and 110 through
117 to data register D86 (transmission data H).

Slave station 2 program

— MOV s1 D1 REP
’_I\/I{:%l? D88 Q0

ing operation.

“ M317 isthein-operation output special internal relay which remains on dur-

The MOV (move) instruction sets the data of dataregister D88 (receive data
H) to 16 outputs QO through Q7 and Q10 through Q17.

Data Link Example 3: Input and Counter Data Transmission

This sample program demonstrates a data link system to transmit input and counter data between the master station and 6
dlave stations. At every slave station, data of inputs 10 through |7 and 110 through 117 are set to data register D86 (trans-
mission data H). The D86 data from slave station 1 is sent to data register D63 (receive data H for slave station 1) of the
master station. At the master station, the D63 data is moved to data register D61 (transmission data H for slave station 1).
The D61 datais sent to data register D88 (receive data H) of slave station 1, where the D88 data is set to outputs Q0
through Q7 and Q10 through Q17.

In addition, counter C2 current value is set to data register D87 (transmission data L) at every slave station. The D87 data
from slave station 1 is sent to dataregister D64 (transmission data L for slave station 1). At the master station, the D64 data
ismoved to data register D62 (transmission data L for slave station 1). The D62 data is sent to data register D89 (receive
datal) of dave station 1.

Similarly, slave stations 2 through 6 also transmit and receive the same data to and from the corresponding dataregisters at
the master station.
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Data Link Example 3: Input and Counter Data Transmission, continued

Master Station Slave Station 1

D60 (Error Code) D85 (Error Code)

D61 (Trans. H) D86 (Trans. H) <———— 10through 17, 110 through 117
D62 (Trans. L) D87 (Trans. L) <——— Counter C2 current value

D63 (Receive H) D88 (Receive H) — QO through Q7, Q10 through Q17
D64 (Receivel) D89 (Receivel)

Function selector switch setting

Master station: 0 Slave station1: 1 Slave station 2: 2 Slave station3: 3
Slave station 4: 4 Slave station5: 5 Slave station 6: 6

Master station program

L | MOV SIR DLR REP M317 isthein-operation output special internal relay which remains on dur-
M317 D63 D6l 2 ing operation.
MOV SLR DLR REP Thefirst MOV (move) instruction with 2 repeat cycles sets the data of data

D68 D66 2 registers D63 and D64 (receive dataH and L for slave station 1) to datareg-

isters D61 and D62 (transmission dataH and L for slave station 1), respec-
MOV SLR  DIR REP U (vl
D73 D71 2

Similarly, next 5 MOV instructions set data of 2 receive dataregistersto 2
H MOV SIR D1R REP 4 {ransmission data registers for slave stations 2 through 6.

D78 D76 2

T VAR T R — D63 and D64 — D61 and D62

B < D68 and D69 — D66 and D67

Dss D81 2 D73 and D74 — D71 and D72

LI MOV S1R D1R REP H D78 and D79 - D76 and D77

D88 D86 2 D83 and D84 —. D81 and D82
D88 and D89 — D86 and D87

Slave station program
The same program is used for slave stations 1 through 6 in this example.

. Reset M301 isthe initialize pulse special internal relay to reset counter C2 when
M301 | starting operation.
Cc2 Adding counter C2 counts input signalsto input 10 and is reset when input
_|| 1 9999 I1isturned on.
L Pulse M317 isthein-operation output special internal relay which remains on dur-
10 ing operation.
Sy MOV S D1 REP | Thefirst MOV (move) instruction sets 16 inputs 10 through 117 to data reg-
M317 10 D86 #x ister D86 (transmission data H).
LI MOV Sl D1 REP H Thesecond MOV instruction sets the counter C2 current value to dataregis-
C2 D87 ter D87 (transmission data ).
LI MOV  S1 D1 REP H Thelast MOV instruction sets data of data register D88 (receive data H) to
D88 Q0 16 outputs QO through Q17.
4-12 USER’S MANUAL idﬂﬂ



|\'/||CRO3 4: SPECIAL FUNCTIONS

Data Link Example 4: Data Transmission through FA-3S Serial Interface Module

This sample program demonstrates data communication between the FA-3S master station and MICRO® slave stations
using the PF3S-SIF4 seria interface module. FA-3S series high-performance CPU module PF3S-CP12 or PF3S-CP13 is
used for the master station. The serial interface module mounted at the master station is set to operate in the ISNET com-
munication mode and the FA-3S series CPU module at the master station uses a universal mode master station program.

Six MICRO? slave stations can be connected to one serial interface module. Since two serial interface modules can be
mounted with one FA-3S high-performance CPU, a maximum of 12 MICRO? base units can be connected to the FA-3S.

System Setup
High-performance CPU Module Forddtlatal Is 0[1J the, FA|\>|_38 s;:larllE TA S;;; a interface
PF3S-CP12 or PF3S-CP13 moaule, see User's Manu :
Power Module Serial Interface Module
PF3S-PSA1 / PF3S-SIF4
PSA1 [CP12/13] SIF4 . . . .
Set the module number selection switch to 1 in this example.
When using two serial interface modules, each module must
Master have a unique module number 1 through 7.
Station ﬁ
- SW2  Set the DIP switches SW1 and SW2.
x |
‘|‘ g 5[] SW2 (upper bank)
4 W | #land#2: ON
I 5 M _| #3through #8: OFF
I @ | T ? % to select ISNET master station mode.
]| ;W
X |8 1w
|O| 2 M| SW1 (lower bank)
HX) [|se 3 W] 44 through #7. ON
5[] #1 through #3 and #8: OFF
| @ | FG 6 = to select even parity, 1 stop bit, 7 data
7 bits, and baud rate 19,200 b
Shielded twisted pair cable 8 1S, and baud rate PS.

200 meters (656 feet) maximum per line
connected to a serial interface module

Note: When MICRO® base units are connected to the FA-3S serial interface module in the data link system,
slave station number must start with 1, and all slave station numbers must be consecutive from 1 through 6.

Set the function
selector switchto 1.

Set the function
selector switch to 6.

Set the function
selector switch to 2.

Slave Station 1 Slave Station 2

uuuuuuuuu © coooooooo ©
uuuuuuu (@0 voooooo (@
oo o aoao

DATA LINK DATA LINK DATA LINK
A '8 s A '8 s A '8 sd

||| ][I |||

Slave Station 6
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4: SPECIAL FUNCTIONS

MICRG

Data Link Example 4: Data Transmission through FA-3S Serial Interface, continued

Data movement and LCOPR (local operand)

MICRO?® has two data registers for transmission and two data registers for receiving in the data link system. So, each
MICRO? slave station can communicate four words of data with the FA-3S master station. Since the quantity of data regis-
ters assigned to MICROS is fixed, using the universal mode program is easier for the master station rather than using the
individual mode program. MICRO® slave stations do not require any particular program for communication.

Using this sample program, data of data registers D86 and D87 (transmission dataH and L) at slave station 1 is sent to data
registers D50 and D51 at the master station. Data of the same data registers at slave station 2 is sent to the next two data
registers at the master station, and so on. From the master station, data of D62 and D63 is sent to data registers D88 and
D89 (receive dataH and L) at slave station 1. Data of next two data registers is sent to the same data registers at slave sta-
tion 2, and so on.

Master Station (FA-3S)

D50 and D51
D52 and D53
D54 and D55
D56 and D57
D58 and D59
D60 and D61
D62 and D63
D64 and D65
D66 and D67
D68 and D69

Slave Stations (MICRO®)

D86 and D87 (Slave station 1)

/—> D88 and D89 (Slave station 1)

D86 and D87 (Slave station 2)

/ /—> D88 and D89 (Slave station 2)
D86 and D87 (Slave station 3)

///—> D88 and D89 (Slave station 3)
D86 and D87 (Slave station 4)

D88 and D89 (Slave station 4)

D86 and D87 (Slave station 5)
D88 and D89 (Slave station 5)

D70 and D71

D72 and D73

D86 and D87 (Slave station 6)
D88 and D89 (Slave station 6)

LCOPR (local operands) for the FNTWW instruction used at the master station are allocated as shown below:

Master Station (FA-3S)

Slave Station 1 (MICRO®)

Link Communication Error D85
Communication Status 1 DR+0 0 [~ | Transmission Data H D86
Communication Status 2 DR+1 0 |_| Transmission Data L D87
Communication Status 3 DR+2 0 | Receive Data H D88
Largest Slave Station Number | DR+3 6 Receive Data L D89
Receive Register (KIND) DR+4 4 B
Receive Register (TOP) DR+5 50
Quantity of Receive Data DR+6 2 -
Transmission Register (KIND) DR+7 4
Transmission Register (TOP) DR+8 62 Slave Station 6 (MICR03)
Quantity of Transmission Data DR+9 2
Link Communication Error D85
KIND 4 = Data register (| Transmission Data H D86
Quantity of Receive Data = 2 words Transmission Data L D87
Quantity of Transmission Data = 2 words | Receive Data H DSS
Receive Data L D89

Note: At the master station, the first three data registers store communication status codes. At slave stations, data regis-
ter D85 stores link communication error codes when any communication error occurs during data link communication.
The data in these data registers are not communi cated between the master and slave stations.

4-14
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4: SPECIAL FUNCTIONS

Data Link Example 4: Data Transmission through FA-3S Serial Interface, continued
Master station program for FA-3S high-performance CPU (IS-NET communication universal mode)

]_

| WNSET cN-W S1 S2 S3 A 5
225 #10 #0 #0 #0 #6
M304 DR+0 DR+1 DR+2 DR+3
> S5 S6 S7 S8 SO S10 D
#4 #50 #2 #4 #62 #2 D980
DR+4 DR+5 DR+6 DR+7 DR+8 DR+9
_| | TO
[ 10
M317
| FNTWW cPORT cNROT ST.DR LCOPR RMOPR N-W
T0 1030 #1 #0 D49 D980 10 #10
END

M304 isthe initialize pulse special inter-
nal relay.

When the CPU starts, local operand datais
set to 10 data registers starting with D980
(LCOPR).

M317 isthe in-operation special internal
relay which stays on while the CPU isrun-
ning.

Timer TO ensures 1-sec time delay before
executing the format instruction for the
master station.

cPORT #1 specifies module number 1.
RMOPR 10 specifies the universal mode.
N-W #10 specifies 10 words of data used
for LCOPR in the universal mode.

Using this sample program, the FA-3S master station issues the formatting sequence 1 second after starting operation and
confirms with which slave stations the master station can communicate. If any slave station is not powered up, then the
slave station cannot be recognized. So, power up all slave stations at least 1 second before the master station starts to run.
After slave stations are recognized, data is communicated between the master station and slave stations.

USER’S MANUAL
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Computer Link Function

A personal computer can be connected to one MICRO® base unit in a peer-to-peer configuration (1:1 communication) or to
amaximum of 32 MICRO® base units in a network configuration (1:N communication).

Using the optional software CUBIQ (FC9Y-LP1E314) on an IBM PC or compatible, user programs can be edited on the
computer and transferred between the computer and MICROS. It is also possible to monitor from the computer the opera-
tion of the MICRO? system, current values of timers and counters, the datain data registers, and the statuses of inputs and
outputs. MICRO? can be started or stopped from the computer. Preset values for timers and counters, and datain dataregis-
ters can also be changed. Ladder diagrams, mnemonic lists, FUN tables, and labels can be printed out from the computer
on aprinter.

Computer Link 1:1 Communication
To set up a 1:1 computer link system, connect a computer to MICRO® using compuiter link cable FC2A-K C2.

||®I|®I|®II®|I®|I®|I®I|®I|®I|®II®II®|I®|I®II®I| Iﬂ

® /D
™~

O For the MICRO®C, see the MICRO®C User’s Manual. [

@@
. j

|I®|I®|I®|I®II®I|®I|®I|®II®II®|I HREE S

To Loader Port Computer Link Cable
FC2A-KC2
2m (6.56 ft.) long

Use FUNS Loader Port Communication Mode Setting to make sure that the communication parameters for the MICRO®
loader port are the same as the computer connected. For FUNS, see page 5-7.

Communication between the program loader and computer

The program loader can also be connected to an IBM PC or compatible using computer link cable FC2A-KC2 for commu-
nication. An AC adapter isrequired to power the program loader. Connect the computer link cable to the loader cable con-
nection port on the program loader. Plug the jack converter into the converter box on the computer link cable and plug the
AC adapter into the jack converter. For specifications of an applicable AC adapter, see page A-4.

!

Computer Link Cable
FC2A-KC2
2m (6.56 ft.) long

To RS232C Port

C

0000000
0000000
0000000
0000000
0000000

— J1=
Jack Converter FC2A-CJ1
(included with computer link cable)

AC Adapter
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Computer Link 1:N Communication

To set up a1:N computer link system, connect a computer to RS232C/RS$485 converter using RS232C cable HD9Z-C52.
Connect the RS232C/R$485 converter to computer link interface units FC2A-LC1 using shielded twisted pair cables.
Connect MICRO® to each computer link interface unit using computer link interface cable FC2A-K C3.

Supply power to the RS232C/RS485 converter by connecting a 24V DC source to terminals 6 and 7 or by plugging an AC
adapter to the DC IN jack. For specifications of the AC adapter, see page A-4.

O For the MICRO®C, see the MICRO®C User’s Manual. [

RS232C/R$485 Converter FC2A-MD1
132H x 110W x 34D mm
O | (5.917"H x 4.331"W x 1.339"D)
(|
Rsass RS232C/RS485
SE“'ALZL/RI CONVERTER
@ 7| Type FC2A-MD1
IR B
% % .| [=1| ToRs232C Port
R[] a0 el I
@ i 8 §8 [ RS232C Cable
) %}WSE‘ surPLY gl HD9Z-C52
L[ - | 1.5m (4.92 ft.) long Female
Connector
+' —
24V DC or AC Adapter (9V DC, 350 mA) Shielded twisted pair cable 200 meters (656 feet) maximum
Core wire diameter 0.9 mm (0.035") minimum
1st Unit 2nd Uni
o ® o ®
) )

Computer Link Interface Unit b:qi
Computer Link Interface Cable FC2A-LC1
FC2A-KC3 69.5H x 55W x 35.5D mm
100 mm (3.937") long (2.736"H x 2.165"W x 1.398"D)

3rd Unit

:
:

A B SGFG A B SGFG

——»@
——»@

Use FUNS8 Loader Port Communication Mode Setting to make sure that the communication parameters for the MICRO3
loader port are the same as the computer connected. For FUNS, see page 5-7.

Select a unique PL C address number from 0 through 31 for each MICRO? using FUN9 PL.C Address for Network Commu-
nication on the program loader and transfer the user program to MICRO3. For FUN9, see page 5-7.
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External Analog Timer

Analog timer unit PFA-1U11 can be connected to MICRO® to be used as an external analog timer and the preset value can
be adjusted in very small increments from the panel front.

Analog Timer Unit PFA-1U11

The analog timer unit generates output pulses of approximately 80 msec and the interval
can be changed between 20 msec and 2 sec using the knob on the analog timer unit.

Output Pulse OOF'\Fi ‘ | | |

Approx.
80 msec

20 msec to 2 sec
variable

Measuring Analog Timer OFF Duration

Connect the output of the analog timer unit to an input terminal of MICROS and measure the OFF duration of the analog
timer output using atimer instruction. The OFF duration can be varied using the knob on the analog timer unit. The reso-
lution of the timer preset value depends on the first timer instruction TIM (100-msec timer), TMH (10-msec timer), or
TMS (1-msec timer) used for measuring the OFF duration. Use the measured OFF duration as a preset value of another
timer instruction.

When the output pulse of the external analog timer unitis
_Il 1 SOTU [—| SUB 9%9 TS% B% FiE*P | turned on (input 11 is turned on), timer current value Tm
is subtracted from 9999 and the result is set to dataregis-
ter Dn. Dnisused as a preset value of timer instruction
7 Tam L Tn(analog timer).
11 9999 When the output pulseis off (input 11 is off), the 10-msec
| Tn W timer TMH times down from 9999 to measure the OFF
10 Dn duration of the external analog timer unit output.

When input 10 is on, the analog timer Tn startsto time

[1:  Pulse output from the external analog timer unit
down from the preset value Dn.

Tm: Current value of timer TMHm
Dn: Preset value for the analog timer Tn

The preset value of the timer instruction for measuring the OFF duration must be the same as operand S1 of the SUB (sub-
traction) instruction. The first line and the second line of the program above must be in this order. If reversed, the measured
duration cannot be set to the preset value for the analog timer Tn correctly.

The value of Dn is set to the preset value of the analog timer approximately 2 seconds after the program is started or the
knob setting on the analog timer unit is changed.

Preset value Dn for the anal og timer depends on the resolution of the timer instruction used for measuring the OFF dura-
tion. The maximum preset value also varies with the input filter preset value of MICRO® and ambient temperature.

Depending on the combination of timer instructions used for measuring the OFF duration and for time-delay operation,
available time delay ranges are shown below.

Timer instruction Measurement | Preset value Dn Time delay range of analog timer
for measuring OFF uti § I .
duration resolution or analog timer ™M TMH ™S
TIM 100 msec 1 to 20 (Note) 0.1 to 2 sec 10 to 200 msec 1 to 20 msec
TMH 10 msec 2 to 200 0.2 to 20 sec 20 msec to 2 sec 2 to 200 msec
T™MS 1 msec 20 to 2000 2 to 200 sec 0.2 to 20 sec 20 msec to 2 sec

Note: When the TIM (100-msec timer) instruction is used for measuring the OFF duration, do not set the control knob of
the analog timer unit to the minimum, because the TIM instruction cannot measure the minimum OFF duration of 20
msec. Set the control knob to make sure that the TIM instruction can measure the output pulse OFF duration.

4-18
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Example: ON-delay Analog Timer

This example demonstrates a program to vary the timer preset value for the TIM instruction between 0.2 and 20 sec using
the TMH instruction for measuring the output pulse OFF duration of the external analog timer unit.

10: Start input for TIM1

Input10- 22 I | I11; Pulse output from the external analog timer unit
TIM1 OOFNFI ] QO:  Timer output
! : D10:  Presetvaluefor TIM1
Output QO OC;E : | | TMHO: 10-msec timer used for measuring the OFF duration
— of the pulse output from the external analog timer unit
oimedday TIM1: 100-msec instruction used for time-delay

Ladder Diagram

When the output pulse of the analog timer unit is turned
_ll 1 SOTU [—| SUB ggég % é)llo R*EP ] on, thetimer TMHO current value is subtracted from
9999, and the result is set to data register D10, whichis
—/1 39'38 used as a preset value for 100-msec timer TIM 1.
' When the output pulseis off, 10-msec timer TMHO times
— | Tl —— > down from 9999 to measure the OFF duration of the
10 D10 Qo external analog timer unit output.

When 10 isturned on timer TIM1 starts to time down
from preset value D10. When TIM1 times out, QO is
turned on.

Wiring Diagram
e When using with NPN-output sensors

Output

NPN-output
Sensor

Analog Timer Unit
PFA-1U11

||| @)X X XS
TR D G Gy 0 1 2 3 4 5 6 7

]

10

Output

External Power
24V DC &= —

PNP-output
Sensor

Analog Timer Unit
PFA-1U11

EEEEEEEEEREEEEE
A D TN 0 1 2 3 4 s & 7w

* When using anaog timer in an environment subject to noise or when using long wires for connecting the anal og timer, con-
nect a capacitor of 1 uF/50V between the DC IN COM termina and the input terminal connected to the analog timer output.
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Analog Timer Unit and Accessories

Name Type No. Remarks
Analog Timer Unit PFA-1U11 For changing the preset value of timer instructions
DIN Rail Mount Socket SR2P-06U With screw terminals
SR2P-511 With solder terminals
Panel Mount Socket - - -
SR2P-70 With wire wrap terminals
Panel Mount Adapter RTB-CO1 Bluish gray
L. SR6P-S08 With solder terminals
Wiring Socket Adapter - -
SR6P-M08G With screw terminals
Hold-down Sbrin SFA-202 For SR2P-06U
pring SFA-402 For SR2P-511 and SR2P-70
BAA1000 35mm-wide DIN rail, 1m long, made of aluminum
DIN Rail BAP1000 35mm-wide DIN rail, 1m long, made of steel
BADA1000 35mm-wide DIN rail, 1m long, made of aluminum

Analog Timer Unit Dimensions

When using DIN Rail Mount Socket SR2P-06U

When mounted on DIN rail
BAA/BAP: 91.2, BADA: 99.5

87.5

When using Panel Mount Socket SR2P-511

HD Spring

42 gFA-402

2-¢3.5 Drilled Holes
{or M3 Tapped Holes)

31.7

40

Socket
= u
=

—o e
60

6.5 58

64.5

36

60

8-M3.5

2-04.2

X Mounting Holes

When using Panel Mount Adapter RTB-CO1 and

Wiring Socket Adapter SR6P-S08

Panel Mount Adapter

88.5 max.

e e e ]
515'(:01 —h Panet thickness: 0.8 to 5
= ~
C ol
© | {
e 3
c>¥ =~ =] t /
i / Wiring Socket Adapter
— He 995 0/ sropsos_

When using Panel Mount Adapter RTB-CO1 and
Wiring Socket Adapter SR6P-M08G

Panel Thickness: 0.8 to 5

4-20

8-M3.5 Terminal Screws

446
3y vy
I YN
— 3]_4_5 6
= o< 1M —— |
. 38 H \_}E
= 118 7
F Al
PP
7.0 9.8x3

50
38

34

Panel Surface

Terminal Arrangement

(Bottom View)

When using Panel Mount Socket SR2P-70

Terminal Screw

HD Spring 2.¢3.5 Drilled

SFA-402

Terminal
Arrangement

Panel Surface

17.5
101 | (Bottom view)

x
G
£
4
w0
3.5max

i+

5.6min

Wiring Socket Adapter
SR6P-M08G

USER’S MANUAL
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Panel Cut-out Dimensions
When using Panel Mount Adapter RTB-CO1

I Single
~ Mounting
45
2 Horizontal Close Mounting
¢3.6min
48N -3

N = Quantity of analog timer units mounted
Tolerance: +0.5t0 0

Holes

{or M3 Tapped Holes)

All dimensions in mm.
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Analog Input Function

The A/D converter unit is used with MICRO? to perform an 8-bit A/D conversion. The A/D converter unit reads analog
input signals from an anal og output device such as an anal og distance sensor. The output from the A/D converter unit is
entered to MICRO® input 10 and converted into a digital value O through 249 using the A/D (analog/digital conversion)
instruction. If the input to the A/D converter unit exceeds the input range, an overflow occurs and 250 is set to the destina-
tion operand of the A/D instruction. Only one A/D converter unit can be connected to the MICRO® base unit.

Note: When the A/D converter unit is connected to MICRO3, the HSC (high-speed counter) function cannot be used.

A/D Converter Unit

Depending on the input signals, five A/D converter units are available:

Type No. Input Signal Range Remarks
FC2A-AD1 0 to 5V DC

FC2A-AD2 0 to 10V DC

FC2A-AD3 -5 to 5V DC

FC2A-AD4 4 to 20mA DC Input resistance 250Q
FC2A-AD5 -10 to +10V DC

Parts Description

yd

XXX,

K

©

|EpEEEpEpE]
+ =

||

24V DC @

MICRG  A/D UNIT

INPUT SINK
4- 20mA
POWER

INPUT OUTPUT

r ANALOG 7 WIRE TO
+  — "INO
N0

®

&

ol

\_ﬁl

Internal Circuit

Power Supply Terminals
Connect power supply 24V DC.

FG Terminal
Connect to the ground. (Grounding resistance 100Q maximum)

Power Indicator
Turns on when power is supplied.

Output Selector Switch

Select the sink or source output depending on the MICROS input.

Set to SINK when connecting the output to the source MICRO® input.
Set to SCE when connecting the output to the sink MICROS inpui.

Output Terminal
Connect to the input 0 terminal on the MICRO3.

Analog Input Terminals
Connect analog input signal.

ANALOG INPUT + O— Differential
ANALOG INPUT — 0—{ Amplifier

Operation ) __
reui Isolation Output Circuit
— Circuit and Ao | | OUTPUT
V/F Converter Circuit S|nk or Source O
A ]
DC/DC C O +24VDC
t
onverer ——O —24V DC (GND)
L oFc
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General Specifications (A/D Converter Unit)

Power Supply

Rated Power Voltage

24V DC

Allowable Voltage Range

19 to 30V DC (including ripple)

Between input and output terminals: 500V AC

Dielectric Strength Between I/0 terminal and FG: 1500V AC
Between power and output terminals:  Not isolated

Insulation Resistance Between input and output terminals: 10 MQ minimum
Between |I/0 terminal and FG: 10 MQ minimum

(500V DC megger)

Between power and output terminals: Not isolated

Power Consumption

Approx. 2.5W (24V DC)

Allowable Momentary
Power Interruption

25 msec minimum (24V DC)

Power Inrush Current

10A maximum

Ground

Grounding resistance: 100 Q maximum

Protective Ground
Allowable Current

10A maximum, 10 sec

Grounding Wire

1.25 mm? (AWG16)

Effect of Improper
Power Supply
Connection

Reverse Polarity

No operation, no damage

Improper Voltage Level

Permanent damage may be caused

Improper Lead Connection

Connection failure may be caused

Power Up/Down Order

Power up the A/D converter unit and MICROS at the same time, or
power up the MICRO? first.

Power down the A/D converter unit and MICRO? at the same time, or
power down the A/D converter first.

Operating Temperature

0 to 60°C

Storage Temperature

-25to +70°C

Relative Humidity

Relative humidity severity level RH1, 30 to 95% (non-condensing)

Pollution Degree

2 (IEC 664)

Corrosion Immunity

Free from corrosive gases

Altitude

Operation: 0 to 2,000m (O to 6,565 feet)
Transport: 0 to 3,000m (O to 9,840 feet)

Vibration Resistance (IEC 68-2-6)

5 to 55Hz, 60 m/secz, 2 hours each in 3 axes

Shock Resistance (IEC 62-2-7)

300 m/sec2, 11 msec, 3 shocks each in 3 axes

Wiring

Core wire 0.75 to 1.25 mm?2 (AWG18 to AWG16)
Input lines must be separated from power, output, and motor lines.
M3 screw terminal with finger protection cover

Input Wiring Length

50m (164 feet) maximum using 2-core shielded wire

Output Wiring Length

2m (6.56 feet) maximum using shielded wire

Dimensions 45W x 80H x 70D mm (1.772"W x 3.150"H x 2.756"D)
Weight Approx. 120g

EN61131-1, EN61131-2, EN60204-1
Standards PrEN50082-2, EN55011

UL 508, CSA C22.2 No. 142

Certification File No.

TUV Product Service E9 95 09 13332 313
UL E102542
CSA LR66809

Others (IEC 1131-2 Information)

IEC1131-2 3.4.1.2.3 6) No common point because of 1 channel
input

IEC1131-2 3.4.1.2.4 2) No crosstalk because of 1 channel input
IEC1131-2 3.4.1.2.4 5) No electromagnetic relay used

4-22
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Function Specifications (A/D Converter Unit)

Load Impedance in Signal Range

1 MQ minimum
250Q

Voltage input unit:
Current input unit:

Analog Input Error

+0.6% of full scale
+0.012% of full scale/°C (typ.)

Maximum error at 25°C:
Temperature coefficient:

Maximum Error over Full Temperature Range

+1% of full scale

Digital Resolution

250 increments

Data Format Returned to User Program

BCD (0 to 249, 250: overflow)

Input Vlue of LSB (Least Signifcant Bit) | "02AA0L  FCZAAD2  FO2AADS  FC2AAD4  FC2AADS
:\:I::)xg:;:gic;rmanent Allowed Overload +16V +64 mA +16V +16V +16V
Digital Output Reading at Overload 250

Type of Input Differential input

Common Mode Reject Ratio -50 dB

Common Mode Voltage 16V DC

Other Inputs None

Total Input System Transfer Time 1 msec maximum

Sample Duration Time 125 msec

Sample Repetition Time 1 msec maximum

Input Filter Characteristics None

Maximum Temporary Deviation during
Electrical Noise Tests and Test Conditions

3% maximum of full scale at impulse test 500V

Conversion Method

V-F conversion

Operating Mode

Self-scan

Type of Protection

Resistor, diode, photocoupler

Output Short-circuit

Damage will be caused

Maximum Allowed Output Voltage

Voltage at the +24V DC terminal + 0.3V or — 0.3V
(between GND and OUTPUT)

Maximum Allowed Input Voltage

Maximum permanent allowed overload (no damage)

Rated Power Voltage 24V DC
E);f:’e::al Power Voltage Range 19 to 30V DC
Supply Resetting Method Use. a power.supply of self—r.eset type or with an overgurrent protection
Data against 10A inrush current into the A/D converter unit

Output Power 2.5W minimum

Calibration or Verification to Maintain Rated
Accuracy

Once every 6 months (recommended value)

Effect of Improper Input Terminal Connection

If a signal over the maximum permanent allowed overload (no damage)
is applied, permanent damage may be caused.

Monotonicity

Yes

Non-linearity

0.2% maximum of full scale

Repeatability after Stabilization Time

0.5% maximum of full scale (more than 30 minutes after power up)

Life Time of Electromagnetic Relay
Multiplexers

None

MICRO?® Setting

Set hard filter value to 10 (default) using FUN7
Factory setting: 10 (default)
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Power Supply Timing Chart

Power up the A/D converter unit and MICRO3

3 . ON
MICRO™ Main Power o at the sametime, or power up the MICRO? first.

ON : 3 Power down the A/D converter unit and
A/D Converter Power | l l |
OFF T << I MICRO? at the same time, or power down the
! " >0 sec ! " 20 sec .
— —>—<——  A/D converter first.

Digital Resolution

AID Corverted Value If theinput signal changes within the conversion

time of 125 msec, an error in the converted value
%28 = will result.

If theinput to the A/D converter unit is below the

250 increments minimum input, O is set to the destination operand

of the A/D instruction.

0! : Input  If the input to the A/D converter unit is over the
'« FRulScde maximum input, an overflow occursand 250 is set
Minimum Maximum to the destination operand of the A/D instruction.

Analog Input Vaue — Minimum Input Vaue

A/D Converted Value = Maximum Input Value—Minimum Input Value

x 249

Type of Protection
¢ Input Circuit

+V

ANALOG INPUT + o

Differentia

ANALOG INPUT - 0 Amplifier

e Output Circuit
Open collector
The output selector switch is used to select sink or source output.

O+24V DC

=
5
S
5
©
c
Joi
£

=24V DC
(GND)
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Wiring Diagram
e Source Input to MICROS®

24vDC * —1
Power g 3A Fuse

DC OUT— DCIN
G4V OV_| COM 0 1

EEEE

agupsgupugugugag
=

avoc @ ides

Jf When using the MICRO? in the source
input connection, select the sink out-
put from the A/D converter unit.

MICRG’ ADUNIT | Set the output selector

INPUT SINK|
4-20mA i SCE
(___ —Power |

INPUT OUTPUT
FANALOGT WIRE TO

nnnnnnnn

switch to SINK.

* Sink Input to MICRO®

Shleldwlre

24vDC * [ —1
Power pg 3A Fuse

DC OUT— DC IN
G4V OV_| COM 0 1

EREIE

uuuuuuuu

Ea— -
24V DC @ idee

MICRG' A/D UNIT

INPUT SINK]
4-20mA T SCE
POWER

INPUT OUTPUT
rANALOGT WIRE TO

nonoononn

Gl

|||—

When using the MICRO® in the sink
input connection, select the source
output from the A/D converter unit.

|~ Set the output selector
switch to SCE.

AnalogJ

Input

Shield Wire

USER’S MANUAL
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Example: A/D Conversion

The following example demonstrates a program to perform ON/OFF control on a heater using the A/D converter unit (4 to
20 mA). The temperature sensor generates an analog output of 4 through 20 mA while the temperature changes from 0°C
through 100°C. The output from the temperature sensor is connected to the A/D converter unit. The output from the A/D

converter unit is connected to input 10 of MICRO3. When the temperature is 50°C or less, output QO is turned on to turn the
heater on. When the temperature is above 50°C, output QO is turned off to turn the heater off. The temperature is also dis-
played on digital display units.

Temperature (°C) Sensor Output (mA) A/D Converted Value Heater
0 4 0 ON
50 12 124 ON
51 12.064 125 OFF
100 20 249 OFF
Ladder Diagram
| D D1 M317 isthe in-operation output special internal relay.
m317 (| 08 DO The analog datafrom the A/D converter unit is 8-bit converted to a
 [CMpP<= <1 ) 01 rep | digital value O through 249 and set to data register DO.
DO 124 MI100  +x When the DO valueis less than or equal to 124, internal relay
[MUL st < DI REP U M100 isturned on.
Do 10 DI0  »» The DO value is multiplied by 10, and the result is set to data reg-
'oiv. st sz b1 rep | IsterDIO
DI0 25 DT = The D10 valueis divided by 25, and the result is set to dataregis-
[DIsP =1 Q LAT DAT ter D11.
BCD4 DI Q0 L L The 4-digit D11 value is displayed on display units connected to
L} ( outputs Q20 through Q27.
M100 QO When M 100 is on, output QO is turned on.

1/0 Wiring Diagram

This wiring example shows a source-input, sink-output connection for the MICRO® base unit. Digital display units are con-
nected to outputs Q20 through Q27 at the expansion station (not shown).

SCE

INPUT OUTPUT
TANALOGT WIRE TO

noooonnog

INPUT
4-20mA i
POWER

g

11

S

4 to 20mA Output from Temperature Sensor

\I wl MICRO?® Base Unit FC2A-C16B1
Source Input/Sink Output
L — T
BB R EE
100 240VNAC @ ,E4D\$: OUO'I;/—| I:():%'Ivl\ll 0 1 2 3 4 5 6 7 10
om0 1 2 3 Towp4 5 6 4V N
ﬁ (R[]I || || S]] )
Tx ()] E %‘_‘ 24V DC
ui::Eu © idee | = Fg Power
MICRG’ ADUNIT |~ Set the output selector =
= switch to SINK.

Heater
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Analog Output Function

The D/A converter unit is used with the transistor output type MICRO® base unit to perform an 8-bit D/A conversion. The
PWM (pulse width modulation) instruction is used to convert the digital value to a pulse output signal. The output from
MICROS output QO is entered to the D/A converter unit to generate an anal og current or voltage output to control an
inverter. Only one D/A converter unit can be connected to the MICRO® base unit.

D/A Converter Unit

Depending on the output signals, five D/A converter units are available:

Type No. Output Signal Range Remarks

FC2A-DA1 0 to 5V DC

FC2A-DA2 0 to 10V DC

FC2A-DA3 -5 to +5V DC

FC2A-DA4 4 to 20mA DC Load resistance 300Q maximum
FC2A-DA5 -10 to +10V DC

Parts Description

!—L\

&[] &

)

r ANALOG 7 WIRE TO
+ — ou

&

Slele

\_ﬁl

Internal Circuit

Power Supply Terminals
Connect power supply 24V DC.

Power Indicator
Turns on when power is supplied.

Input Selector Switch
Select the sink or source input depending on the MICRO® outpit.

Set to SINK when connecting the input to the source MICRO? outpui.
Set to SCE when connecting the input to the sink MICRO® output.

_||__| Epmjuguyuys - FG Terminal
2avoe @ idee
MICRG D/A UNIT
OUTPUT SCE
4-20mA SINK
POWER
OUTPUT INPUT

Input Terminal

amoonce Connect to the output O terminal on the MICROS,

Analog Output Terminals

Connect to the ground. (Grounding resistance 100Q maximum)

Send out analog current or voltage output signal.

INPUT o—| [DRutCircuit. L | Isolation Operation | | Yoltageor |0 ANALOG OUTPUT +
Sinkor Souree Cireut Cireuit Output Circuit —O ANALOG OUTPUT —
/
v2V ¢ DC/IDCC
O 1
—24V DC (GND) onverter
FGO—
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General Specifications (D/A Converter Unit)

Power Supply

Rated Power Voltage

24V DC

Allowable Voltage Range

19 to 30V DC (including ripple)

Between input and output terminals: 500V AC

Dielectric Strength Between I/0 terminal and FG: 1500V AC
Between power and output terminals:  Not isolated

Insulation Resistance Between input and output terminals: 10 MQ minimum
Between |I/0 terminal and FG: 10 MQ minimum

(500V DC megger)

Between power and output terminals: Not isolated

Power Consumption

Approx. 2.5W (24V DC)

Allowable Momentary
Power Interruption

25 msec minimum (24V DC)

Power Inrush Current

10A maximum

Ground

Grounding resistance: 100 Q maximum

Protective Ground
Allowable Current

10A maximum, 10 sec

Grounding Wire

1.25 mm? (AWG16)

Effect of Improper
Power Supply
Connection

Reverse Polarity

No operation, no damage

Improper Voltage Level

Permanent damage may be caused

Improper Lead Connection

Connection failure may be caused

Power Up/Down Order

Power up the D/A converter unit and MICROS at the same time, or
power up the MICRO? first.

Power down the D/A converter unit and MICRO? at the same time, or
power down the D/A converter first.

Operating Temperature

0 to 60°C

Storage Temperature

-25to +70°C

Relative Humidity

Relative humidity severity level RH1, 30 to 95% (non-condensing)

Pollution Degree

2 (IEC 664)

Corrosion Immunity

Free from corrosive gases

Altitude

Operation: 0 to 2,000m (O to 6,565 feet)
Transport: 0 to 3,000m (O to 9,840 feet)

Vibration Resistance (IEC 68-2-6)

5 to 55Hz, 60 m/secz, 2 hours each in 3 axes

Shock Resistance (IEC 62-2-7)

300 m/sec2, 11 msec, 3 shocks each in 3 axes

Wiring

Core wire 0.75 to 1.25 mm?2 (AWG18 to AWG16)
Input lines must be separated from power, output, and motor lines.
M3 screw terminal with finger protection cover

Input Wiring Length

2m (6.56 feet) maximum using shielded wire

Output Wiring Length

50m (164 feet) maximum using 2-core shielded wire

Dimensions 45W x 80H x 70D mm (1.772"W x 3.150"H x 2.756"D)
Weight Approx. 120g

EN61131-1, EN61131-2, EN60204-1
Standards PrEN50082-2, EN55011

UL 508, CSA C22.2 No. 142

Certification File No.

TUV Product Service E9 95 09 13332 313
UL E102542
CSA LR66809

Others (IEC 1131-2 Information)

IEC1131-2 3.4.2.2.3 8) No common point because of 1 channel
input
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Function Specifications (D/A Converter Unit)

Load Impedance in Signal Range

Voltage output unit: 5 kQ minimum
Current output unit: ~ 250Q (300Q maximum)

Analog Output Error

Maximum error at 25°C:  £0.7% of full scale
Temperature coefficient: —0.005% of full scale/°C (typ.)

Maximum Error over Full Temperature Range

+1% of full scale

Digital Resolution

245 increments

Data Format in User Program

BCD (0 to 249)

Value of LSB (Least Significant Bit)

FC2A-DA1 FC2A-DA2 FC2A-DA3 FC2A-DA4 FC2A-DA5
41 mV 65 pA 20 mV 41 mV 82 mV

Total Output System Transfer Time

1 msec maximum

Settling Time after Maximum Range Change

0.5 sec maximum after changing from 0% to 95%

Overshoot

0%

Maximum Temporary Deviation during
Electrical Noise Tests and Test Conditions

3% maximum of full scale at impulse test 500V

Output Short-circuit

No damage (between OUTPUT + and -)

Maximum Allowed Output Voltage

Voltage output type: 12V DC (between OUTPUT + and -)
Current output type: +12 or -0.6V DC (between OUTPUT + and -)

Maximum Allowed Input Voltage

Between INPUT and GND:  +30V DC
Between INPUT and +24V: -30V DC

Output Voltage Drop

1% maximum of full scale

Supply Resetting Method

Rated Power Voltage 24V DC
External Power Voltage Range 19 to 30V DC
Power Use a power supply of self-reset type or with an overcurrent protection

against 10A inrush current into the D/A converter unit

Data Inrush Current

10A

Output Power

2.5W minimum

Calibration or Verification to Maintain Rated
Accuracy

Once every 6 months (recommended value)

Type of Applicable Load

Resistive load (5 kQ minimum, voltage output type)

Effect of Improper Output Terminal Connection

Permanent damage may be caused

Monotonicity

Yes

Crosstalk

No crosstalk because of 1 channel output

Non-linearity

0.2% maximum of full scale

Repeatability after Stabilization Time

0.5% maximum of full scale (more than 30 minutes after power up)

Output Ripple

1% maximum of full scale

MICRO? Setting

PWM MODE3
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Power Supply Timing Chart

Power up the D/A converter unit and MICRO®
at the sametime, or power up the MICRO? first.

MICROS Main Power sy | X |
D/A Converter Power oo | X | Power down the D/A converter unit and

— I MICRO? at the same time, or power down the
! ' 20sec ! ' 20sec X
I —>—<——  DJA converter first.

Output Response at Power Up and Down

L T E—
3 . ON \ :
MICRO® Main Power \ /' 5! A < 1% of full scale
on ,::I:A e B<1sec
D/A Converter Output - \ /

- D/A converter units FC2A-DA3 and FC2A-DAS generate a momentary voltage output when the
A Caution MICROS or the D/A converter unit is powered up or when the MICRO® is started or stopped.

* FC2A-DA3: -5V DC
* FC2A-DAS5: 10V DC

When the anal og voltage output from the FC2A-DA3 or FC2A-DA5 is used to control motor and

atrouble may occur, use arelay to ensure adelay between the RUN/STOP signal and the analog
output as shown below.

A~

RUN/STOP ot [ I
Analog Output Control Relay (?F’\F‘ | << |_,_

| |
| =1sec Lo

I I I >1 sec
— - —
| | |

Resolution

When the value of the data register designated as
operand S1 (pulse width coefficient) for the PWM
(pulse width modulation) instruction is between 0
and 4, Sl is designated as 5, and the minimum out-
put is generated.

M aximum Output

245 increments

Minimum Output

Do not designate constant O through 4 as S1. If a
PWM operand S1 constant value between 0 and 4 is designated as S1,
the output is not generated correctly.

S1-5
244

Analog Output Value = (Maximum Output — Minimum Output) x + Minimum Output
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Type of Protection

¢ Input Circuit
The input selector switch is used to
select sink or source input.

Wiring Diagram

Ground?he
FG terminal.

Internal Circuit

¢ Transistor Sink Output from MICRO3

¢ Output Circuit

Voltage Output

ANALOG
OUTPUT +

ANALOG
OUTPUT —

Current Output

—+V
x
ANALOG
+
1 a7k OUTPUT
4 ANALOG
0o
OUTPUT —
v L

When using atransistor

[©]

BlER

sink output type MICRO3
base unit, select the
source input to the D/A

1

agupugupuguguyag
-

24vDC @

MICRG? D/A UNIT

OUTPUT| SCE
4-20mA i SINK
POWER

OUTPUT
FANALOG1 WIRE TO
+ = ouTo
nnnnnnnn

INPUT

converter unit.

|_— Set the input selector
switch to SCE.

Shield Wire

¢ Transistor Protect Source Output from MICRO®

GroundIhe
FG terminal.

out
3 | comyn 4

ouT

comory 0

IR
®
®

©

When using atransistor

protect source output

[©]

I—

type MICRO® base unit,
select the sink input to

opUOoOon
24V DC @

MICRG? D/A UNIT

SCE
SINK

OUTPUT INPUT

nooononno

OUTPUT
4-20mA i
POWER

rANALOGY WIRE TO
+ — OouTo

the D/A converter unit.

| Set the input selector
switch to SINK.

el

Shield Wire
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Example: D/A Conversion

The following example demonstrates a program to control motor speed using the D/A converter unit. Analog potentiome-
ter 0 on the MICROS3 base unit is used to change the digital value for operand S1 (pulse width coefficient) of the PWM
(pulse width modulation) instruction. The PWM output from output QO is converted to an analog value by the D/A con-
verter unit and the output from the D/A converter unit is entered to the inverter to control the motor speed.

Ladder Diagram

ANRO M 317 isthe in-operation output special internal relay.

M317 | DO The ANRO (analog read 0) instruction reads the anal og potentiometer 0 setting and sets dig-
VM S1 ital value O through 249 to data register DO.
MODE3 DO The PWM (pulse width modulation) instruction converts the DO value to a pulse output sig-

nal of variable pulse widths.

Note: When using the D/A converter unit, the MODE in the PWM instruction must be set to MODES3 to make sure of cor-
rect output from the D/A converter unit. When the value of the data register designated as Sl is between 0 and 4, the PWM
instruction sets operand S1 to 5, and the minimum output is generated by the D/A converter unit. If the value of the data
register designated as S1 exceeds 249 during operation, a user program execution error will occur, then error indicator
ERR1 on the MICROS base unit is it, and special internal relay M304 is also turned on. Do not designate constant 0
through 4 as S1. If a constant value between 0 and 4 is designated as S1, then the output is not generated correctly.

1/0 Wiring Diagram
This wiring example shows a sink-output connection for the MICRO® base unit.

MICRO?3 Base Unit Analog potentiometer O
FC2A-C16B1

Ground?he
FG terminal.

L

D EEEIE

agupegupuguyugag
Fo

avoe @ ides
MICRG’ DIAUNIT |~ Set the input selector

zfscs switch to SCE.
4-20mA i SINK|
POWER
X
OUTPUT INPUT

o FANALOG1 WIRE TO
+ — OuUTo

nnnnnnnn

o) R q

+
Motor Inverter —
FG

[ For dimensions of A/D and D/A converter units, see page 1-24. [1
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Introduction
This chapter describes setting the FUN (function) table.

FUN1 through FUN11 are used to configure the user program and these settings must be designated before attempting to
transfer the user program to the MICRO® base unit.

FUN20 through FUN28 are used to check the MICRO® base unit status and data.

FUN29 is used to read user communication status to the program loader (MICROSC only).

FUN30 through FUN36 are used to set the operation modes of the program loader.

FUNA40 through FUN43 are used for the memory card installed in the program loader.
FUNS5O0 is used to monitor user communication data on the program loader (MICRO3C only).

FUN Settings (FUN1 through FUN11)

the PLC type.

For | Number Name Function Option Default
FUNL Stop input number _Selects any input terminal as a stop 0to 15 None
selection input.
FUN2 Reset_input number _Selects any input terminal as a reset 0to 15 None
selection input.
Standard processing:
FUN3 Internal relay “keep” Designates a range of internal relays 0 to 287 All clear
designation as keep type. High-speed processing;: types
Oto 47
Standard processing:
FUN4 Shift register “keep” Designates a range of shift register 0to 63 All clear
designation bits as keep type. High-speed processing;: types
Oto 31
FUN5 Procesging mode Selects _standard or high-speed Standarq or high-speed Standard
selection processing mode. processing mode
E Rising or falling edge Selects rising (ON pulse) or falling
'oon FUN6 selection for catch edge (OFF pulse) to receive catch Up or down Up
& inputs inputs.
) Input filter time selec- . ) ) Hard filter: O to 255 Hard: 10
2 FUN7 tion Selects the input filter time. Soft filter: 0. 3, 7, 10 Soft: 3
Baud rate 9600 bps
Terminator code 0D (CR)
Loader port communica- Sets the communication format for Data bits 7 bits
FUNS tion moze settin MICRO3 connected to computer or Parity check Even
g modem. Stop bits 1 bit
Mode selection input None
Receive timeout 500 msec
PLC address for net- Sets the communication device num-
FUN9 work communication ber of MICRO® in 1:N computer link. Oto31 0
FUN10 Con_trol data register Ena_bles or dl_sables control data Enable or disable Al disabled
setting register function.
. Selects the program capacity to write . A
Program capacity and : Capacity: 244, 500, 1K 1K (initial)
FUNLL | 5 iype selection into the program loader and selects | 5| . \1icR03, MICRO3C | MICRO®

Note: Since FUN1 through FUN11 settings relate to the user program, the user program must be transferred to the
MICRO? after changing any of these settings. When the user program is cleared using the DEL, END, and « keys, FUN1
through FUN10 settings are al so reset to the default values. The FUN11 value is not changed by deleting the entire user
program.

USER’S MANUAL
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FUN Settings (FUN20 through FUN50)

For Number Name Function
FUN20 PLC error data readout and Displays the error code and data of the MICRO3, and clears the
reset error data.
FUN21 Timer/counter preset value Reads changed timer/counter preset values from MICROS.
readout and restore Restores the original timer/counter preset values.

Protects the user program in the MICRO? from reading and/or writ-

FUN22 User program protection ing. Cancels the user program protection.

PLC system program

FUN23 version readout

Displays the MICRO3 system program version.

3
MICRO FUN24 PLC operating status readout Displays the run/stop status of MICRO?3.

Status . - .
FUN25 Scan time readout Displays _the curre_nt and maximum scan time values of the user
program in operation.
FUN26 Operand data clear Clears all or selected operand data of the user program.
FUN27 Link formatting sequence Updates the data link terminal connection data.
Calendar/clock data . . 3
FUN28 readout and setting Displays and changes the calendar/clock data in MICRO®.
FUN29 User communication status Displays user communication error data, execution of transmit/
readout receive instructions, and communication parameters.
FUN30 Program check Checks the user program in the program loader and displays pro-
gram errors, if any.
FUN31 Program loader version Displays the program loader version.
readout/hardware check Checks the display and internal RAM of the program loader.
FUN32 | Sequential monitoring Enables or disables sequential monitoring in the editor mode.
Program

Enables or disables to hold monitor data when the program loader

Loader FUN33 Monitor screen holding is turned off or when the monitor mode is exited.

FUN34 Program loader beep sound Turns on or off the program loader beep sound.

FUN35 | Display language selection Selects the display language from English or Japanese.

Selects decimal or hexadecimal notation of constant values during

FUN36 Display data type selection editing and monitoring.

Displays the memory card battery status, card name, and stored

FUN40 | Memory card identification user program names.

Memor FUN41 Memory card formatting Formats the memory card to store user programs.
y
Card Program loader system Installs another system program from the memory card into the
FUN42 . ’
program installation program loader.
FUN43 Program loader system Erases the additional system program from the program loader.
program restore
Communi- N . . . o
cation FUN50 User communication data Monitors transmit and receive data of user communication
Monitor monitor between the MICRO3C and RS232C equipment.

Note 1: FUN32 through FUN36 settings are held when the program loader is turned off.
Note 2: FUN29 and FUNS50 can be used on the MICROSC only.
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Key Operation

Each FUN setting screen can be called directly or from a FUN menu.

To directly call an individual FUN setting screen, press the FUN key, then enter a FUN number, and pressthe ¥ key as
described in detail in the following sections.

To cal aFUN menu, pressthe FUN key, followed by the W key. To display the next or previous page of the FUN menu,
pressthe W or A key.

][ v ] MN MN
FUN 1. STOP FUN 20: ERROR FUN 30: CHECK1
MENU 2: RESET MENU 21: T/ C CHG MENU 31: CHECK2
>( ) 3: M KEEP >( ) 22: PASS »( )32: MONI TOR

4: R- KEEP 23: Ver . No. 3t 33: MON- KEEP
j@ v[a] v[a]
FUN FUN 24: STATE FUN 34: BUZZER
VENU 6. OATCH MENU 25: SCAN MENU 35: LANGUAGE
>( ) 7:FILTER »( )26: DATA-CLR »( ) 36: DEC/ HEX

8: COM FORM 3 27: D Link "
v[a] v[a] viia
FUN  9: NUMBER FUN 28: CALENDAR FUN 40: CARD
MENU 10: D- SET MENU 29: COMt ERR MENU 41: FORMAT
»( )11l:SlZE »( ) »( )42: SYS-SET
" " 3t 43: SYS-CLR
When the required FUN number is displayed, enter the number, and press \ 4 A
the ¢ key.
Individual FUN setting screens for FUN1 through FUN11 and for FUN32 FUN 50: LI NE- MON
through FUN36 are called successively by pressing the B or « key. MENU

»( )
)

FUNL: Stop Input Number Selection

There are several ways to start and stop the MICRO® base unit. See page 2-1 for detailed information on starting and stop-
ping operations. One method for stopping the MICRO? operation is to designate an input number as the stop terminal.
When thisinput is turned on, the MICRO® operation is stopped:.

FUN> 1 STOP S FUN> 1 STOP
o) (27 Ve
St op | nput St op | nput
o o Y
Applicable stop input numbers: 10 through 115
Default: No stop input
Input numbers at the expansion station cannot be designated as a stop input.
To cancel the stop input number selection, move the cursor down to the colon, and press the DEL and 2 keys.
To return to the editor mode, pressthe CLR key.
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MICRG

FUN2: Reset Input Number Selection

5.4

FUNZ2 is provided to designate an input number as a reset terminal. When thisinput is turned on, MICRO? stops operation
and resets all statuses. See page 2-2 for detailed information on system status during reset. To set FUN2:

|\ vl

BRD

FUN» 2 RESET FUN» 2 RESET

‘ FUN

Reset | nput

Reset | nput
s :

16

Applicable reset input numbers; 10 through 115

Default: No reset input

Input numbers at the expansion station cannot be designated as a reset input.

To cancel the reset input number selection, move the cursor to the colon, and pressthe DEL and ¢ keys.
To return to the editor mode, pressthe CLR key.

FUN3: Internal Relay “Keep” Designation

The status of any internal relay from MO through M287 is normally cleared during a power failure. It is possible to main-
tain the status of an internal relay by using FUN3 to designate the internal relay as a“keep” type.

The “keep” designation can only be specified for ablock of consecutive internal relay numbers, starting with MO. When
FUN3 is set to specify an internal relay between M0 and M 287, al those numbers MO through the specified one will be
designated as “keep” type. All internal relays above the specified number will be cleared.

‘FUN 3 ‘ v ’ FUN> 3 M KEEP
BPP Keep Area
M
(M-M_)
2 FUN» 3 M KEEP
‘v BRD ‘O’ OH‘J Keep Area
: M200
( MD- M200)

Applicable “keep” designation internal relay numbers: MO through M 287 in the standard processing mode

MO through M47 in the high-speed processing mode
Default: All “clear” typeinternal relays
To cancel theinternal relay “keep” designation, move the cursor down to the colon, and press the DEL and ¢ keys.
To return to the editor mode, pressthe CLR key.

When M200 is assigned as shown above, internal relays MO through M 200 become “keep” type internal relays and M201
through M287, “clear” types.

Special internal relays M290 through M 297 assigned for catch inputs are always “clear” types.
For the status of special internal relays M300 through M317, see page 6-2.
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FUNA4: Shift Register “Keep” Designation

The status of any shift register bit from RO through R63 is normally cleared during a power failure. It is possible to main-
tain the status of a shift register bit by using FUN4 to designate the shift register bit as a“keep” type.

The “keep” designation can only be specified for ablock of consecutive shift register bits, starting with RO. When FUN4 is
set to specify a shift register bit between RO and R63, all those numbers RO through the specified one will be designated as
“keep” type. All shift register bits above the specified number will be cleared.

‘FUNH 4 Hy’ FUN> 4 R KEEP
Keep Area
'R
(RO-R _)
2 FUN» 4 R- KEEP
‘v’BRD‘OHH’ Keep Area
'R 20
(RO- R 20)

Applicable “keep” designation shift register bit numbers: RO through R63 in the standard processing mode

RO through R31 in the high-speed processing mode
Default: All “clear” type shift register bits
To cancel the shift register “keep” designation, move the cursor down to the colon, and press the DEL and ¢ keys.
To return to the editor mode, press the CLR key.

When R20 is assigned as shown above, shift register bits RO through R20 become “keep” type shift register bits and R21
through R63, “clear” types.

FUNS: Processing Mode Selection

FUNS is provided to select the standard or high-speed processing mode. The high-speed processing mode has average
scan time of 400 psec per 100 steps and can be used as a sensor controller in combination with the catch input function.
For details of the high-speed processing mode, see page 4-1.

To select the high-speed processing mode, press the keys:

B,
‘FUNHCiHv’ FUN> 5 MODE ‘v’REPH‘J FUN» 5 MODE
Mode of Program Mode of Program
* NORMAL * SPEED

Pressing the REP key toggles NORMAL and SPEED to select the standard or high-speed processing mode.
The default selection is the standard operation mode.
To return to the editor mode, pressthe CLR key

In the high-speed operation mode, the 1/0O expansion function and data link function cannot be used, and available oper-
ands are limited. The program capacity is approximately 100 steps. For avail able operands, see page 6-1.

User communication transmit (TXD) and receive (RXD) instructions for the MICRO3C cannot be used in the high-speed
processing mode.
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FUNG: Rising or Falling Edge Selection for Catch Inputs

FUNBG is provided to select whether catch inputs are accepted at the rising (ON pulse) or falling edge (OFF pulse). The
catch input signals entered to inputs 10 through |7 are stored to special internal relays M290 through M297. See page 4-2.
The edge selection is done in 4 groups of catch inputs:

Catch Group G1 G2 G3 G4
14 through 17 (16- and 24-1/0 MICRO? base units)

Input Number 10 11 12and 13 114 2nd 15 (104/0 MICRO® base unit)
Fun || 6 ‘ v ’ FUN 6  CATCH v | Ko ‘ & ’ FUN> 6  CATCH
GL* UP @*UP GL* DOWN G2* UP
G3*UP A UP G3* UP A UP

Pressing the REP key toggles UP and DOWN to select the rising edge or the falling edge.
To move from a group to another, pressthe W or A key.

The default selection istherising edge for al groups.

To return to the editor mode, pressthe CLR key.

FUN7: Input Filter Time Selection

FUNY7 is provided to select the input filter time to accept short-pulse inputs or to eliminate noise pulses. When catch input
special internal relays M 290 through M297 are not included in the user program, set the input filter timeto asmall valueto
make sure of receiving short-pulse input signals.

Theinput filter time for catch inputs and high-speed counter inputs can be selected using the hard filter setting. The hard
filter is set to the same value for inputs 10 through | 7. The hard filter preset value can be between 0 and 255. For details of
the hard filter time cal culated from the preset value, see page 4-4.

The soft filter can be selected from 0O, 3, 7, and 10 msec and the selection is done in 4 groups of inputs:

Soft Group G1 G2 G3 G4

14 through 17 (16- and 24-1/0 MICRO? base units)
14 and 15 (10-/0 MICRO? base unit)

Input Number 10 11 12 and I3

Inputs 110 through 135 are provided with a fixed filter of 3 msec. Hard and soft filters cannot be used for 110 through 135.

conll 7 ‘y’ FUN» 7 FILTER y’ 5 ‘ 0 ’ FUN 7  FILTER
END (H 10) cc= (H> 50)
Gl* 3ms G2* 3ns Gl* 3ms G2* 3ns
G3* 3ms G4* 3ns G3* 3ms G4* 3ns
D FUN» 7 FILTER
‘V REPHH’ (k 50)
Gl* 7nms G2* 3ns
G3* 3ms G4* 3ns

While the cursor isat G1 through G4, pressing the REP key toggles 0 ms, 3 ms, 7 ms, and 10 msto select the soft filter
preset value.
To move from a group to another, pressthe W or A key.

The default selection of the hard filter is 10.
The default selection of soft filter is 3 msec for all four groups.

To return to the editor mode, pressthe CLR key.
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FUNS8: Loader Port Communication Mode Setting

The MICRO® or MICRO3C base unit can communicate with a personal computer or modem through the RS485 loader port
(MICRO3) or the RS232C loader port (MICRO3C). For this, the communication format can be selected from the standard or
optional mode. When the mode selection input selected by FUNS is turned on, the optional communication mode is
enabled. When using the program loader to communicate with the MICRO® or MICRO3C base unit, use the standard com-
munication mode of all default values.

8

‘ FUN

MCS/R

v

FUN» 8 COM FORM

v
* 9600bps *0D

B
REPHH

FUN» 8 COW FORM
*19200bps *0D

*7bi t * EVEN* st opl

*7bi t * EVEN* st opl

(G —

500ns)

Pressing the REP key toggles the options for each parameter.
To move the cursor from a parameter to another, pressthe W or A key.

To restore the default value, move the cursor to the parameter, and press the DEL key.

(:1___ : 500ms)

Pressing the DEL key with the cursor placed at the mode input selection on the bottom line, the input selection is cleared,
and the optional communication mode is cancel ed.

Communication Parameter Option Default (Standard Mode)
Baud Rate 1200, 2400, 4800, 9600, 19200 bps 9600 bps
Terminator Code 0D (CR), OD OA (CR LF) 0D (CR)
Data Bits 7, 8 bits 7 bits
Parity Check None, Even, Odd Even
Stop Bits 1, 2 bits 1 bit
Mode Selection Input (Note 1) 10 to 115 None
Receive Timeout (Note 2) 10 to 2550 (10-msec increments) 500 msec

To return to the editor mode, press the CLR key.

Note 1: When the protocol selector switch is set to 1 or 3 to select user protocol for the loader port on the MICRO3C, the
mode selection input is not used and need not be specified to enable the FUNS8 value.

Note 2: When 2550 is selected, receive timeout is disabled in the user communication of the MICRO3C.

FUN9: PLC Address for Network Communication

The MICRO® or MICRO3C base unit can be connected to a personal computer through the RS485 loader port (MICROS) or
the RS485 data link terminals (MICRO3C) for a 1:N communication computer link network. When used in a network, the
PC must have addresses to differentiate various MICRO® or MICRO3C base units that it communicates with.

Each MICRO® or MICRO3C in a network can be allocated to a unique number from O through 31, using FUN9. A PC will
communicate with the MICRO® or MICRO3C base units in a network, addressing to the values that have been allocated in
FUNO:

9 FUN» 9 NUVBER 1 FUN» 9 NUVBER
‘ FUN JMP/E v ’ v BPS H
Devi ce Nunber Devi ce Nunber
: 0 : 1
The key sequence above will allocate address 1 to the MICRO® or MICRO3C base unit being programmed.
The default selection is device number 0.
To return to the editor mode, press the CLR key.
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FUN10: Control Data Register Setting

FUN10 is used to select whether data registers D90 through D99 are enabled as a control data register or not. When the
control dataregister function is enabled, the data register stores various data as shown below. Control data registers are for
readout only and can be used in the user program or for monitoring.

The control data register function can be used in the standard processing mode only and cannot be used in the high-speed
processing mode.

When the control data register function is disabled, the data register can be used as an ordinary data register.

‘FUN 1 ‘ 0 ’ y’ FUNP10  D-SET vl|l 1 ]|[Fwi0 DsET
BPS BPS

SERV- 0123456789 SERV- 0123456789

£ 0000000000 »1000000000

Control data registers D90 through D99 correspond to 0 through 9 on the right of SERV-. Pressthe 1 or 0 key to enable or
disable the control data register function.

1 Enables the control data register function.

0: Disables the control data register function.

DEL: Sets 1 at all positions to enable all control data registers.
CLR: Clears all changes and restores the previous settings.

» or €: Movesthe cursor.

. Ends the setting.
SERV Data Register Function Data in Control Data Register
Number g g
MICRO® base unit system code
1: 24-1/0 type
. 2:16-1/0 type
0 D90 Base Unit System Code 4: 104/0 type

8: AC input type
16: Protect source output type

MICRO® base unit processing mode code
1 D91 Base Unit Processing Mode Code 0: Standard processing mode
1: High-speed processing mode

2 D92 General Error Code See General Error Code on page 18-2
3 D93 User Program Execution Error Code See User Program Execution Error on page 18-5
4 D94 Link Communication Error Code See Link Communication Error on page 18-5
0: Sunday, 1: Monday, 2: Tuesday, 3: Wednesday,
5 D95 (Note) Day of Week (Calendar) 4: Thursday, 5: Friday, 6: Saturday
6 D96 (Note) Hour (Clock) 0to 23
7 D97 (Note) Minute (Clock) 0 to 59
8 D98 (Note) Second (Clock) 0 to 59
9 D99 Scan Time (Current Value) Current scan time in msec

See FUN25 on page page 5-11

The default setting isto disable all control data register functions.

Note: Since the 10-1/0 type MICRO? base unit does not have the real-time calendar/clock function, data registers D95
through D98 cannot be designated as control dataregisters and are always used as ordinary data registers. Only 16-1/0 and
24-1/0 type MICROS base units can designate D95 through D98 as control data registers.

To return to the editor mode, pressthe CLR key.
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FUN11: Program Capacity and PLC Type Selection

The user program capacity can be selected from 244, 500, or 1K steps using FUN11:

‘FUN’ 1)1 ‘ v FUN11  SIZE
BPS JLBPS Program Capaci ty
*  1K(step) = Program capacity
: 0 4_\_ (must be set to 244, 500, or 1K)
PLC type code (must be set to O or 1)
‘ B B B N 11 S| ZE o: MICRoz
v ’ > 1: MICRO®C
REP | |REP | | REP Program Capacity
* 244(step)
AMIFSIRI i

Pressing the REP key changes the program capacity from1K to 4K, 8K, 244, 500, and back to 1K. Do not select 4K and
8K because MICRO® and MICRO3C can run user programs of 244, 500, and 1K steps only. Theinitial setting is 1K steps.

Thefourth linein the FUN11 screen shows the PL C type code. Do not select other than 0 and 1. When the PL C type code
is set to 0 to select MICRO®, data registers D100 through D499 cannot be programmed.

To return to the editor mode, pressthe CLR key.

FUN20: PLC Error Data Readout and Reset

The error data stored in the MICRO? base unit can be read out and reset using FUN20:

‘FUNH 2 H 0 H v ’ FUN»20 ERROR FUN»20 ERROR 401
BRD Power Of f
Not hi ng 24V Overl oad

When no error is detected, “Nothing” is displayed as shown above. If thereis an error, then the error code and error mes-
sage are shown as on the right above. For details of error messages, see page 18-1. To clear the error display:

DEL | | FUN»20 ERROR 401 « FUN»20 ERROR

Del et e? Not hi ng To return to the editor mode,

pressthe CLR key.

FUN21: Timer/Counter Preset Value Readout and Restore

Timer and counter preset values in the MICRO® base unit can be changed from the monitor mode without changing the
entire program. See page 3-14. FUN21 can be used to see if T/C preset values have been changed. When preset values are
not changed, “Nothing” is displayed. When timer and counter preset values have been changed, the changed values can be
read from the MICRO? base unit RAM to the program loader using FUN21. The changed preset valuesin the MICRO® base
unit RAM can also be cleared to restore the original preset values using FUN21.:

‘FUN’ 2 || 1 ‘y’ FUNb21 T/ C CHG v| | Flm21 TICccHe
BRD BPS

CHG data of T/C CHG data of T/C

*READ OK? PREAD OK?

Pressthe REP key to select “READ OK?’ or “CLR OK?’
READ: Reads the changed timer/counter preset values from the MICRO® base unit RAM to the program |oader.
CLR Clears the changed preset values and restores the original preset valuesin the MICRO® base unit RAM.

To execute the command, pressthe ¢ key.
To return to the editor mode, pressthe CLR key.
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FUN22: User Program Protection
The user program in the MICRO2 base unit can be protected from reading, writing, or both using FUN22.

A Warning

» When proceeding with the following steps, make sure to note the password, which is needed to
cancel the program protection. If the user program in the MICRO® base unit is write- or read/write-
protected, then the user program cannot be changed without the password.

To protect a user program, first transfer the user program from the program loader to the MICRO® base unit (see page 3-9)
and send a password to the MICRO® base unit by pressing the keys:

2 2 FUN»22 PASS FUN 22 PASS
‘FUN BRD BRD v ’ v
Pass Word : Pass Word »__
(Mode * ) (Mode * )

Enter a password of 1 through 4 digits using the O through 9 and A through F keys:

|Z| through

Move down the cursor to the asterisk, and press the REP key

repeatedly to select a protection mode from read, write, or B
FUN 22 PASS
M|

FUN 22 PASS

JMP/E

Kor

F
through "RST
Q Pass Word »91AF

read/write protection.

R/ :  Read protect
/W Write protect

R/'W Read and write protect

(Mode * ) OK?

Pass Wrd : 91AF
(Mode »R ) OK?

To execute the protect command, press the ¢ key. When the program protection is completed, “END” is displayed.

To cancel the program protection in the MICRO® base unit, first read FUN22 and move down the cursor:

2 2 FUN»22 PASS FUN 22 PASS
‘FUN BRD BRD v ’ v
Pass Wrd : amER Pass Wrd »EEER
(Mode *R/'W (Mode *R'W

Enter the password correctly and press the ¢ key. When the program protection is canceled successfully, “END” isdis-
played. If the password isincorrect, “PassWord NG” is displayed, and the protection is not canceled.

To return to the editor mode, pressthe CLR key.

FUN23: PLC System Program Version Readout

The system program version in the MICRO® base unit
can be read using FUN23. The system version isdis- ‘ FUN ’ 2
played in 4 digits.

To return to the editor mode, pressthe CLR key.

FUN24: PLC Operating Status Readout
MICRO? operating status can be read using FUN24.

Run:  MICRO? isrunning.
St op: MICRO? i stopped. St at e (Run)

To return to the editor mode, pressthe CLR key.

510

3 ‘y’ FUN»23  Ver. No.

BPP

BRD

PC System
Ver . 0002

2

‘ FUN ’
BRD

4 H v ’ FUNb24  STATE
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FUN25: Scan Time Readout

The scan time of the user program in the MICRO? base unit can be read using FUN25.

The current value of the scan timeis displayed in units of
msec and updated periodically. The maximum value of the
scan time is shown in parentheses on the bottom line.

2

BRD

FUN ’
cc=

L LY

The current and maximum values of the scantime are dis-
played in the decimal notation for the integer and in the octal
notation for the fraction. In the example on the right, the
actual current valueis 0.7 x 1.25 = 0.875 msec, and the maxi- SCAN TIME 0.7m8
mum valueis 1 + 0.5 x 1.25 = 1.625 msec. ( 1.5) <

To return to the editor mode, press the CLR key.
The current value of the scan timeis stored in control data register D99, if enabled using FUN10. See page 5-8.

FUN»25 SCAN

Current Value
Maximum Value

FUN26: Operand Data Clear

The data of all or selected operand can be cleared

using FUN26. EUN|| 2 6 || w | | FUN»26 DATA-CLR
lear the deta of ll operand he & k o =
To clear the datao operands, pressthe R
P P o *ALL Operand CLR
To select an operand, move the cursor down, and oK?
press the REP key. Press the @ key to clear the data
of the selected operand.
When the dataiis cleared, “END” is displayed.
When this command is executed the following datais cleared.
Selection Operand Data Cleared
ALL All operands (Q, M, R, C, T, D) All data shown below are cleared.
Q Output All outputs are turned off.
M Internal relay All internal relays are turned off.
R Shift register All shift register bits are turned off.
c Counter CNTO and 1: Current values are cleared to the preset value.
CNT2 to 31: Current values are cleared to zero.
T Timer All timer current values are cleared.
D Data register Data of all data registers are cleared to zero.

To return to the editor mode, pressthe CLR key.

FUN27: Link Formatting Sequence

When the expansion link or datalink configuration is 2 7
changed, execute the link formatting sequence from BRD END
the master station using FUN27 to initialize the link Dat a Li nk
communication line. Setting oK?

FUN

v ’ FUND27 D LINK

To initialize the link communication line, press the ¢ key.

The MICRO? base unit with the function selector switch set to zero is used for the base station in the expansion link system
or the master station in the data link system. When the base or master station is powered up, the base or master station
sends the link formatting sequence to confirm whether the expansion station or slave stations can be communicated with.
If the expansion station or any slave station is not powered up, the expansion or slave station is not recognized. To enable
communication with this expansion or slave station, power up the station, and execute FUN27 from the base or master sta-
tion to initialize the link communication line.

To return to the editor mode, press the CLR key.
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FUN28: Calendar/Clock Data Readout and Setting

The calendar/clock datain the 16- and 24-1/0 type
MICRO? base units can be read and changed using ‘ FUN ’ FUN»28 CALENDAR

FUN28. Y.’97 M 3 D 4
The calendar/clock data s displayed. H 17 M15 S: 34

. *(Tue)
Year (thelast 2 digits)
Month (1 through 12 correspond to January through December)
Day (1 through 31)
Hours (0 through 23)
Minutes (0 through 59)
. Seconds (0 through 59)
Day of week in parentheses

2

BRD

8

MCS/R

STTOLX

)

To change the calendar/clock data, pressthe ¥ key to move the cursor and enter new data using the O through 9 keys. To
change the day of week, move the cursor to the asterisk, and press the REP key repeatedly to display the required day.

To update the calendar/clock data, press the ¢ key. When completed, “END” is displayed.
To return to the editor mode, pressthe CLR key.

FUN29: User Communication Status Readout 0 MICRO®C Only O

User communication error data, execution of transmit/receive instructions, and communication parameters can be read
using FUN29 on the program loader. For details on FUN29, see the MICRO3C User’s Manual.

FUN30: Program Check

The user program in the program loader memory can be checked using FUN30. When the user program is correct,
“Program OK” is displayed. When any program error isfound, an error message and its address is displayed.

‘FUN 3 ‘ 0 ’ y’ FUN»30  CHECKL FUN»30  CHECKL
BPP FUN Error 1
Program K OP. FError 100

MCR Error 200

When more than 3 errors are found, scroll the display using the ¥ and A keys.
To return to the editor mode, pressthe CLR key.

When executing FUN30, the following error message may be displayed, followed by the address where the error is found.

Error Message Error Details

BPS Error + Address BPS instruction is not followed by BPP instruction.

BPS Over ? + Address | More than 8 BPS instructions are programmed continuously, overflowing the bit stack registers.

BPP Error + Address BPP instruction is not preceded by BPS instruction.

BRD Error + Address BRD instruction is not preceded by BPS instruction.
END Error END instruction is not found.
FUN Error + Number Invalid FUN setting. The incorrect FUN number is displayed.

JEND Error + Address JEND instruction is not preceded by JMP instruction.

JMP Error + Address JMP instruction is not followed by JEND instruction. (Note)
MCR Error + Address MCR instruction is not preceded by MCS instruction.

MCS Error + Address MCS instruction is not followed by MCR instruction. (Note)
No Program END instructions exist at all addresses.

OP. Error + Address Invalid operand number.

PRG. Error + Address User program is broken.

When any error was found, correct the program, and execute FUN30 again to make sure of no program error.
Note: These messages are displayed for warning only. The IMP or MCS instruction can also be used with the END
instruction, instead of JEND or MCR. User programs run correctly even if the JEND or MCR is not programmed.
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FUN31: Program Loader Version Readout/Hardware Check

At the beginning of the hardware check, using FUN31, the version of the program loader system program is displayed.
Next, the program loader display istested, and the internal memory is checked by testing the readout and writing functions
of the entire RAM of the program loader. If all functions are normal, the message on the right below is displayed.

‘FUN’ 3 |1 ‘ v ’ FUNP31  CHECK2 FUNP31  CHECK2
BPP BPS

Loader System --TEST K- -

Ver 2.00 (MEEEEEEEEEEEEN)

To abort the program loader hardware check and return to the editor mode, press the CLR key.

FUN32: Sequential Monitoring

When sequential monitoring is set to ON using
FUN32, the ON/OFF statuses of operands can be ‘ FUN ’ BEP BED ‘ v ’ FUN> 32 .NO\" TR
monitored in the editor mode. Sequential monitoring Sequenf[ | al .
ispossible at addresses of LOD, LODN, AND, Moni toring
ANDN, OR, ORN, OUT, OUTN, SET, RST, TIM, *OFF
and CNT instructions. 5
The ON/OFF status of the operand is displayed at the ‘ v REP ’ ‘ ‘J ’ FUN>32 .M:N TR
right end of theline. Sequenf[ I al .
Moni t ori ng
The statuses of inputs, outputs, internal relays, and * ON
shift register bits are shown as follows:
el CLR 5pLOD | 1m
SS588 6 LODN M 100
The statuses of timers and counters are shown as follows: 7 OR LOD
H: ON (timed out or counted out) 8 TIM1 100
O: OFF (during timing or counting)

At addresses where the NOT instruction is programmed, the ON/OFF display is reversed.

FUN33: Monitor Screen Holding
Once the monitor operands are selected in the moni-

tor mode, the monitor screen isusually restored after ‘ FUN ’ 3 3 ‘ \ 4 ’ FUN»33  MON- KEEP
: . BPP BPP
returning from another mode. The monitor screen _ _
can also be set to be cleared when returning from Moni tor Setting
another mode using FUN33. * KEEP
KEEP: Retainsthe monitor screen selections. B
CLR  Clearsthe monitor screen selections. ‘ \ 4 REP ’ ‘ {J ’ FUN»33  MON- KEEP
To return to the editor mode, pressthe CLR key. Nbni t or Setting
*CLR
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MICRG

FUN34: Program Loader Beep Sound
The program loader usually beeps to acknowledge

each key input and signal an error. The buzzer can ‘ FUN ’ B:P%P 4 ’ ‘ v ’ FUN>-34 BUZZER
also be silenced using FUN34. B *ON
uzzer
ON: Buzzer beeps
OFF: Buzzer silenced
To return to the editor mode, pressthe CLR key. ‘ v BREP ‘ ‘J ’ FUN»34 BUZZER
Buzzer *OFF
FUN35: Display Language Selection
The program loader usually displays messagesin
English. The messages can also be displayed in Japa- ‘ FUN ’ BEP (:E: ’ ‘ v ’ FUN»35  LANGUAGE
nese using FUN35.
g _ Language Sel ect
ENG. : English *
ENG
JPN. :  Japanese
To return to the editor mode, pressthe CLR key. ‘ v ’ BREP ’ ‘ ‘J ’ FUN»35 LANGUAGE
Language Sel ect
* JPN.
FUN36: Display Data Type Selection
High-speed counter preset and current values can be
displayed either in decimal or hexadecimal notation ‘ FUN ’ BEP CCG>: ‘ v ’ EUNNS.G | DEC HEX
in the editor and monitor screens. Data of dataregis- unerica .
ters can also be displayed in either decimal or hexa- Representation
decimal notation in the monitor mode. The selection Sel ect *DEC
can be made using FUN36. 5
. FUN»36 DEC/ HEX
DEC. Decimd ‘ v ’ REP ’ ‘ “ ’ Numrer i cal
HEX: Hexadecimal
i Representati on
To return to the editor mode, pressthe CLR key. Sel ect *HEX
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FUN40: Memory Card Identification

The memory card installed in the program loader can 2
be identified using FUNA40. ‘ FUN ‘ ’ ‘ 0 ’ v ’ FUN»40 CARD
Battery K

Nanme( | DEC )
¥ Free( 26Kstep)

The second line shows the condition of the battery in
the memory card:

K Battery works normally.

LOW  Replacing the battery is recommended. v FUN»40 CARD
NG  Datacannot be kept. Replace the battery. % 1K 1( PROGRAML)

The memory in the FC2A-MC1 memory card is 1K 2( PROGRAMR)
backed up for approximately 4 years. 8§ 1K 3( PROGRAMB)

The third line shows the name of the memory card for storing user programs.

The bottom line shows the available memory capacity of the user program memory card or the type of the memory card.

Free( ): The card is auser program memory card. Available memory capacity is shown in parentheses.
Unformat Card: The card is not formatted. Format the card using FUN41.
System Card: The card is a system memory card. The system number is displayed on the right.

Unrecognized One:  Not aMICRO® memory card.

When auser program memory card isinserted, pressing the W key shows the capacities, addresses, and names of user pro-
grams stored in the memory card. To scroll the pages, pressthe ¥ and A keys.

To return to the editor mode, pressthe CLR key.

FUN41: Memory Card Formatting

A new memory card must be formatted using FUN41 2 1
to store user programs. ‘ FUN ‘ ’ . v ’ FUN»41 FORVAT
Install anew memory card into the program loader. If i

, Name: ( )
the memory card stores user programs, formatting Card E t OK?
deletes all programs from the card. r ornma ’
After calling the FUN41 screen, move down the cur- v A v FUN 41 FORMAT
sor to the colon and enter a card name of 8 characters or
maximum. Nare» (| DEC )
Applicable characters are A through Z, 0 through 9, ‘ p | o | 4 Card Fornmat OK?
and a space.
After entering the card name, pressthe ¢ key to start ‘J FUN»41 FORNVAT
formatting. If no card nameis entered, formatting is
not started. Nane: (| DEC )
When formatting is complete, “END” is displayed. Card Format END

To return to the editor mode, press the CLR key.

FUN42: Program Loader System Program Installation

A new system program can be installed into a sepa- 4 2 ’
rate memory areain the program loader using FUN BRD v Fg:l:grz]si Or?YS SET
FUN42.

System Read
Install a system program card into the program loader. oK?
After calling the FUN42 screen, press the ¢ key to start.

When the program loader is powered up again, the new system program is booted.
To use the original system program, depress and hold the CLR key, and power up the program loader.
To return to the editor mode, press the CLR key.

Note: If the program loader is connected to the MICRO® when installing a new system program, stop MICRO? operation;
otherwise, the program cannot be installed because of insufficient power supplied from the MICROS.
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FUN43: Program Loader System Program Restore

The new system program installed using FUN42 can 4
be cleared, and the original system program of the ‘ FUN ’ ‘ ’

3

‘ v ’ FUN43  SYS-CLR

program |oader can be restored using FUN43. i Ext ensi on
. System C ear
After calling the FUN43 screen, press the ¢ key to OK?

start.

To return to the editor mode, pressthe CLR key.

Note: If the program loader is connected to the MICRO® when clearing the new system program, stop MICRO® operation;
otherwise, the program cannot be cleared because of insufficient power supplied from the MICRO®.

FUN50: User Communication Data Monitor O MICRO®C Only O

While the MICROSC is communicating through the loader port using the user protocol, the transmit and receive data of user
communication between the MICRO3C and RS232C equipment can be monitored using FUN50 on the program loader con-
nected to the data link terminals. The communication monitor functions are useful for debugging user communication pro-
grams.

For details on FUN50, see the MICRO3C User’'s Manual.
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Introduction 0 For the MICRO>C, see the MICRO®C User’s Manual. [

This chapter describes allocation numbers available for the MICRO? base unit to program basic and advanced instructions.
Special internal relays are also described.

The MICRO® programmable controller is programmed using operands such asinputs, outputs, internal relays, timers,
counters, shift registers, and data registers.

Inputs (1) are relays to receive input signals through the input terminals.

Outputs (Q) are relays to send the processed results of the user program to the output terminals.

Internal relays (M) are relays used in MICRO® and cannot be outputted to the output terminals.

Special internal relays (M) are internal relays dedicated to specific functions.

Timers (T) are relays used in the user program, available in 100-msec, 10-msec, and 1-msec timers.

Counters (C) are relays used in the user program, available in reversible counters and adding counters.

Shift registers (R) are registers to shift the data bits according to pulse inputs.

Dataregisters (D) are registers used to store numerical data. Some of the data registers are dedicated to specia functions.

Allocation Numbers

Available 1/0 numbers depend on the type and combination of the MICRO® base units used in the expansion link system.
For details of available I/O numbersin the expansion link system, see page 4-7.

Operand Processing Mode Allocation Number Maximum Points

sFandard and 10-17 110 - 115 14 points (Base)

Input High-speed +
Standard only 120 - 127 130 - 135 14 points (Expansion)
Standard and 10 points (Base)

; 0-Q7 10-Q11 p

Output High-speed Q0-Q Q Q +
Standard only Q20 - Q27 Q30-Q31 10 points (Expansion)
Standard and MO - M7 M10 - M17 M20 - M27
High-speed M30 - M37 M40 - M47

M50-M57  M60-M67  M70-M77
M80-M87  M90-M97  M100 - M107 ,
Internal Relay M110-M117 M120-M127 M130-M137 | 232 points
M140 - M147 M150 - M157 M160-M167 | (40 points)
M170-M177 M180-M187 M190 - M197
M200 - M207  M210-M217  M220 - M227
M230 - M237  M240 - M247 M250 - M257
M260 - M267 M270 - M277 M280 - M287

Standard only

Standard and 8 points
Catch Input Relay High-speed M290 - M297 (8 points)
. Standard and 16 points
Special Internal Relay High-speed M300 - M307 M310 - M317 (16 points)
Standard and
Timer High-speed T0-T15
Standard onIy T16-T31 32 points total
Standard and O - C15 (16 points total)
Counter High-speed
Standard only C16-C31
Standard and
. RO - R31 i
Shift Register High-speed (6342'0;;?:;)
Standard only R32 - R63
Standard and
. DO - D31 i
Data Register High-speed (13020&?::,'5
Standard only D32 - D99
Notes:

Input and output all ocation numbers for the expansion station start with 120 and Q20. Note that input and output allocation
numbers are not continuous between the base station and expansion station in the expansion link system.

The maximum points shown in () are values for the high-speed processing mode.

The same number cannot be used for a counter and atimer in auser program.
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MICRG

Special Internal Relays
Internal relays M290 through M317 are special internal relays with the following functions:

Allocation Number Description CPU Stopped Power OFF
M290 Input 10 Operating Cleared
M291 Input 11 Operating Cleared
M292 Input 12 Operating Cleared
M293 Catch Input Status Set Input 13 Operating Cleared
M294 (See Note below) Input 14 Operating Cleared
M295 Input 15 Operating Cleared
M296 Input 16 Operating Cleared
M297 Input 17 Operating Cleared
M300 Start Control Maintained Maintained
M301 Initialize Pulse (See Note below) Cleared Cleared
M302 All Outputs OFF Cleared Cleared
M303 Carry (Cy) or Borrow (Bw) Cleared Cleared
M304 User Program Execution Error Cleared Cleared

Link Communication Error S
M305 (Expansion mode and data link mode) Maintained Cleared
Link Communication Prohibit Fla S S
M306 (Expansion mode and data link n%ode) Maintained Maintained
Link Communication Initialize Flag (Master Station)
M307 (Expansion mode and data link mode)
- — - Cleared Cleared
(Ver. 6 or later) Link Communication Stop Flag (Slave Station)
(Data link mode)
M307 i icati i
o o) | o amnniaton top g (Save Staton)
M310 1-sec Clock Reset Cleared Cleared
M311 1-sec Clock Operating Cleared
M312 100-msec Clock Operating Cleared
M313 10-msec Clock Operating Cleared
M314 Timer/Counter Preset Value Changed Maintained Maintained
M315 High-speed Counter Soft Reset Maintained Cleared
M316 High-speed Counter (HSC3) Overflow Cleared Cleared
M317 In-operation Output Cleared Cleared

Note: M290 through M297 and M301 are used only for reading in the user program, but can be directly set or reset using
the program loader or optional software CUBIQ on a computer.

M290 to M297 Catch Input Status Set

When arising or falling input edge is detected during a scan, the input statuses of inputs 10 through 17 at the moment are
set to M 290 through M 297 without regard to the scan status. Only one edge is detected in one scan. For the catch input

function, see page 4-2.

M300 Start Control

MICRO? starts operation when M300 is turned on and stops operation when M300 is turned off. M300 can be turned on or
off using the RUN/STOP switch on the program loader. When a stop or reset input is designated, M300 must remain on to

control the MICRO® operation using the stop or reset input. For the start and stop operation, see page 2-1.

M301 Initialize Pulse

When MICRO? starts operation, M301 turns on for a period of one scan.

M302 All OQutputs OFF

M301

1 scantime

L Start

When M302 isturned on, all outputs (QO through Q31) go off until M302 is turned off. Self-maintained circuits using out-
puts a so go off and are not restored when M302 is turned off.

6-2
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M303 Carry (Cy) and Borrow (Bw)

When acarry or borrow results from executing an addition or subtraction instruction, M303 turns on. M303 is also used
for the bit shift and rotate instructions. See pages 11-1 and 13-1.

M304 User Program Execution Error

When an error occurs during executing a user program, M304 turns on. The cause of the user program execution error can
be checked using FUN20 on the program loader. See page 18-5.

M305 Link Communication Error

When an error occurs during communication in the expansion link or datalink system, M305 turns on. The M305 statusis
maintained when the error is cleared and remains on until M305 is reset using the program loader or until MICROS is
turned off. The cause of the link communication error can be checked using FUN20 on the program loader. See page 18-5.

M306 Link Communication Prohibit Flag

When M 306 at the base or master station isturned on in the expansion link or datalink system, communication is stopped.
The M306 status is maintained when MICRO? is turned off and remains on until M306 is reset using the program |oader.

M307 Link Communication Initialize Flag (Master Station)/Link Communication Stop Flag (Slave Station)

Special internal relay M307 has different functions depending on the PL C system program version. With version 6 or later,
M307 can be used at the base station in the expansion link system or at the master station in the data link system. With ver-
sion 5 or earlier, M307 cannot be used at the base or master station. With either version of the system program, M307 has
the same function at the slave station in the data link system and has no effect at the expansion station in the expansion link
system. To check the PLC system program version, see FUN23 PLC System Program Version Readout on page 5-11.

Base or master station: Link communication initialize flag (Ver. 6 or later only)

When M 307 at the base or master station is turned on during operation, the link configuration is checked to initialize the
expansion or data link system. When an expansion station or slave station is powered up after the base or master station,
turn M307 on to initialize the link system. After an expansion link or datalink setup is changed, M 307 must also be turned
on to ensure correct communication.

Slave station: Link communication stop flag
When a slave station does not receive communication data from the master station for 800 msec or more in the data link
system, M307 turns on. When the slave station receives correct communication data, M307 turns off.

In the expansion station, M307 has no effect and cannot be monitored using the program loader.

M310 1-sec Clock Reset
When M310is on, M311 (1-sec clock) is reset to zero.

M311 1-sec Clock 500 mseC—\ o 500 msec

When M310 is off, M311 generates clock pulsesin 1-sec incre- M 311 | | |
ments, with aduty ratio of 1:1 (500 msec on and 500 msec off).

le— 1 sec —>

M312 100-msec Clock

50 msec—\ y 50 msec
M312 always generates clock pulsesin 100-msec increments, D
whether M310 is on or off, with aduty ratio of 1:1 (50 msec on M312 | | |
and 50 msec off). «— 100 msec —»|

M313 10-msec Clock 5 msec_\ /_5 msec

M 313 always generates clock pulsesin 10-msec increments, I
whether M310is on or off, with aduty ratio of 1:1 (5mseconand ~ M313 | | |
5 msec off). ~— 10 msec —>

M314 Timer/Counter Preset Value Changed

When timer or counter preset values are changed in the MICRO® base unit RAM using the program |oader, M314 turns on.
When auser program is transferred to MICRO? from the program loader or when the changed timer/counter preset valueis
cleared using FUN21, M 314 turns off.
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M315 High-speed Counter Soft Reset

When M315 is turned on while a high-speed counter (HSCO, HSC1, HSC2, or HSC3) is used, the high-speed counter cur-
rent valueis reset to zero. When M315 is turned off, the high-speed counter restarts to count.

M316 High-speed Counter (HSC3) Overflow
When the current value of high-speed counter HSC3 exceeds the maximum value of 65535, M316 isturned on. M316 is
turned off when the high-speed counter is reset using the hard or soft reset input.

M317 In-operation Output
M317 remains on while MICRO? is running.

Data Register Allocation Numbers 0 For the MICRO®C, see the MICRO®C User’s Manual. 0

Available data registers are limited in the high-speed processing mode or in the data link system configuration. Some data
registers are allocated to specia functionsin the data link system as shown below. For the data link function, see page 4-8.

Standard Processing Mode
Data Register Data Link Data Link High-speed
Number i ata Lin ata Lin Processing Mode
Other than Data Link (Master Station) (Slave Station)
DO to D31 Available
Available
D32 to D59 Available
Available
D60 to D84
For data link - Not available
D85 to D89 For data link
D90 to D99 Can be designated as control data registers using FUN10. See page 5-8.
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Introduction

This chapter describes programming of the basic instructions, available operands, and sample programs.

Basic Instruction List

Symbol Name Function A;:;Eis;zs
AND And Series connection of NO contact 1
AND LOD And Load Series connection of circuit blocks 1
ANDN And Not Series connection of NC contact 1
BPP Bit Pop feeni;%r;srir;e result of bit logical operation which was saved 1
BPS Bit Push Saves the result of bit logical operation temporarily 1
BRD Bit Read szac:ﬁythe result of bit logical operation which was saved tem- 1
CC= Counter Comparison (=) Equal to comparison of counter current value 2
CC= Counter Comparison (=) Greater than or equal to comparison of counter current value 2
CNT Counter Adding or reversible counter (O to 9999) 2
END End Ends a program 1
JEND Jump End Ends a jump instruction 1
JMP Jump Jumps a designated program area 1
LOD Load Stores intermediate results, and reads contact status 1
LODN Load Not Stores intermediate results, and reads inverted contact status 1
MCS Master Control Set Starts a master control 1
MCR Master Control Reset Ends a master control 1
NOT Not Inversion —
OR Or Parallel connection of NO contacts 1
OR LOD Or Load Parallel connection of circuit blocks 1
ORN Or Not Parallel connection of NC contacts 1
ouT Output Outputs the result of bit logical operation 1
OUTN Output Not Outputs the inverted result of bit logical operation 1
RST Reset Resets output, internal relay, or shift register bit 1
SET Set Sets output, internal relay, or shift register bit 1
SFR Shift Register Forward shift register 2
SFRN Shift Register Not Reverse shift register 2
SOTD ] Falling-edge differentiation output 1
SOTU Single Qutput Rising-edge differentiation output 1
TIM Subtracting 100-msec timer (0.1 to 999.9 sec) 2
TMH Timer Subtracting 10-msec timer (0.01 to 99.99 sec) 2
T™MS Subtracting 1-msec timer (0.001 to 9.999 sec) 2
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LOD (Load) and LODN (Load Not)

The LOD or LODN instruction is used before an operand starting at the left bus of the ladder diagram. The LOD instruc-
tion starts the logical operation with an NO (normally open) contact. The LODN instruction starts the logical operation
with an NC (normally closed) contact. Eight LOD and LODN instructions can be used consecutively.

Ladder Diagram Key Operation Valid Operands (Standard Processing)
Instruction | | Q M T C R
—— LOD | | SET
10 n ! | H 0 H “ ’ LOD 0-35|0-31|0-317 | 0-31 | 0-31 | 0-63
LODN 0-35|0-31|0-317 | 0-31 | 0-31 | 0-63

—_ LOD }5/ ’ SET
11 10 NOT I

OUT (Output) and OUTN (Output Not)

The OUT instruction outputs the result of bit logical operation to the specified operand. The OUTN instruction outputs the
inverted result of bit logical operation to the specified operand.

‘ ﬂ When using in the high-speed processing mode,

1
BPS operands are limited. See page 6-1.

Ladder Diagram Key Operation Valid Operands (Standard Processing)
Instruction | | Q M T C R
L —( LOD | | SET 2
12 Q0 0 | BRD H ouT — 1031|0287 | — — —
= OUTN — 1031|0287 — — —
OUT | VRST|| 0 {J When using in the high-speed processing mode,
16 Q operands are limited. See page 6-1.
() Lob | SET 3
13 Q1 10 NOT i BPP H
out | PRsTl| 1
16 NOT 0 BPS “
Multiple OUT and OUTN
Thereis no limit to the number of OUT and Ladder Diagram Key Operation
OUTN instructions that can be programmed LoD || SET
into one rung. _|| 1|__(QO)_ ) | 0 ‘J
F
OUT | VRST|| 0 e
—( 1)_ 16 Q
Q ouT| PRsT! | 1 P
16 Q BPS
()
Q2 ouT %\TOT PRsTl | 2 i
16 Q BRD
Programming multiple outputs of the same ] )
output number is not recommended. However, Ladder Diagram Key Operation
when doing so, it is good practice to separate ON state
the outputs with the IMP/JEND set of instruc- | ——o }— LS)D SFT Bis s
tions, or the MCS/MCR set of instructions. 11 Qo
These instructions are detailed later in this 7
chept ke i OFF state OlLGJT RSTI| 0 || 4
' | — —( 2
When the same output addressis programmed 12 Qo Lop!| [ seT 2
more than once with one scan, the output BRD 4‘
. T . OFF state 10 '
nearest to the END instruction is given prior- L
ity for outputting. In the example on theright, 13 %R SET 3 ‘J
output QO is off. D I BPP
END OUT | PRsT 7
16 o) 0 a END
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Examples: LOD (Load), NOT, and OUT (Output)

Ladder Diagram

Program List

Key Operation

LS)D SI|ET 0 H
OlléT RQST 0 || ¢
00| Ror |55 . ||
OltéT o FRQST B%S ‘g
Key Operation

o[ Peorl| 2, )| #]
o J[#]

Key Operation

| ( Prgm Adrs | Instruction Data
10 Qo0 0 LOD 10
1 ouT Q0
S 2 LOD NOT 11
11 Q1 3 OUT NOT Q1
Timing Chart
ON |_|
10 o
ON i i
Mol L[]
on| i i
Q0 o . .
ON 1 1
Q1 OFF I |
Ladder Diagram Program List
| ( Prgm Adrs | Instruction Data
M2 Qo0 0 LOD M2
1 ouT Q0
Ladder Diagram Program List
/l ( Prgm Adrs | Instruction Data
Qo0 Q1 2 LOD NOT Q0
3 ouT Q1
Ladder Diagram Program List
| ( 2 Prgm Adrs | Instruction Data
TO Q2 4 LOD TO
5 OUT NOT Q2
Ladder Diagram Program List
/| ( Prgm Adrs | Instruction Data
Cc1 Q10 6 LOD NOT C1
7 ouT Q10

USER’S MANUAL
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LOD

° KoT!MRST o |#
ouT |F ‘ pr ’

16 (
Key Operation

LOD| | TIM | ‘ ’ ‘ ’

10 T “

ouT RSTI| 2

16 P/OT BRD H
Key Operation

LOD CNT 1

10 NOT c BPS H “

F
OUT | PRsT|| 1
16 Q BPS “
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AND and ANDN (And Not)

The AND instruction is used for programming an NO contact in series. The ANDN instruction is used for programming an
NC contact in series. The AND or ANDN instruction is entered after the first set of contacts.

Ladder Diagram Program List Valid Operands (Standard Processing)
_| |_| )_ Prgm Adrs Instruction Data Instruction ! Q M T c R
0 |1| (QO 0 LOD 0 AND [ 0-35]0-310-317 | 0-31 | 0-31 | 0-63
1 AND 11 ANDN 0-35|0-31|0-317|0-31|0-31 | 0-63
2 outT Q0 When using in the high-speed processing mode,
3 LOD 10 .
4 AND NOT 11 operands are limited. See page 6-1.
| I ( 5 ouT Q1
_I|o ﬁ Ql)_ Key Operation
LOD || SET
10 [ 0 ‘J
- D
Timing Chart When bothinputsI0and I1areon, [AND SFT Bg's s
10 OOF'\F‘ | | output QO is on. When either input
wl : 10 or 11 is off, output QO is off. ouT| PRsT 0 i
11 orr |: : l Wheninput 10isonand input 11is 18 Q
oN| |—| off, output Q1 is on. When either LoD | | SET
O o — input 10 isoff or input I1ison, out- 5 , 0 ‘J
ON put Q1 is off.
QL ore L[] D SET|[ 1 |[ ¢J
AND | | NOT , BPS
F
OUT|pRsT!| 1
16 Q BPS ‘J

OR and ORN (Or Not)

The OR instruction is used for programming an NO contact in parallel. The ORN instruction is used for programming an
NC contact in parallel. The OR or ORN instruction is entered after the first set of contacts.

Ladder Diagram Program List Valid Operands (Standard Processing)
- Instruction | Q M T (o R
( Prgm Adrs Instruction Data
_|IO|_ Qg_ 0 LOD 10 OR 0-35{0-31|0-317|0-31|0-31 | 0-63
1 OR 11 ORN 0-35|0-31|0-317|0-31|0-31 | 0-63
_|| 1|_ g E)gl; |%O When using in the high-speed processing mode,
4 OR NOT 11 operands are limited. See page 6-1.
— T 5 ouT Q1
10 Q1 Key Operation
—— LOD | | SET
fi et : 0 || ¢
- E
Timing Chart When either input 10 or 11 ison, %R SIIET Bg's s
10 OOFNF | | output QO is on. When both inputs
N : I0and 11 are off, output Qisoff. | OUT | PRsT|| ¢ &
11 e[t | | When either input I0ison or input  L28 Q
g ON |— I1is off, output Q1 is on. When LoD | | SET
D o — input 10 is off and input 11 ison, 10 , 0 ‘J
ON i output Q1 is off.
Ql o [ | %R 5/ SET 1 “
5 NOT , BPS
F
OUT|pRsT|| 1
16 Q BPS «
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AND LOD (Load)

The AND LOD instruction is used to connect, in series, two or more circuits starting with the LOD instruction. The AND
LOD instruction isthe equivalent of a“node”’ on aladder diagram. The AND LOD instruction is keyed after entering those
circuits to be connected.

Ladder Diagram

Program List

_| )_ Prgm Adrs Instruction Data
10 12 Q0 0 LOD 10
1 LOD 12
2 OR 13
13 3 AND LOD
4 ouT Q0
Timing Chart
ON
10 o I I | |
ON i
12 OFF I_l I_l ! | |
ON ' :
13 o o [ | |
ON — r .
Q0 o 1 [

When input 10 is on and either input 12 or 13 is on, output QO is on.

When input 10 is off or both inputs 12 and |3 are off, output QO is off.

Key Operation

LOD || SET
10 | O 0
LOD||SET|| 2
10 | BRD 0
Eorl[sET][ 3
D | BPP “
% LOD | | «J
AND | 5
ouT FRST ‘ ’
16 Q 0 “

The AND LOD (load) instruction reads programs stored in the stack register by the LOD or LODN instruction and then

AND’s them.
Operation Register
LODIO ! ’—<IOI— :
LODI2 12 i
ORI3 ; ;
i 13 i
; 10 | 12 |
AND LOD |
E 13 E

Stack Register (8 maximum)

Shifted down ———

10

Shifted up

USER’S MANUAL
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Example: AND LOD (Load)
For the following circuit, the AND LOD instruction can be used in two ways.

First, the AND LOD instruction can be keyed following each of the sets of circuitsthat

Ladder Diagram . .
are to be connected in series.

_HI 1H_ 13 Second, the AND LOD instruction can be entered twice at the end, after all the circuits
| o . to be connected in series have been keyed.
= In either way, there is a relationship between the quantity of LOD instructions and the
2 0 v 14 . . L
.............. quantity of AND LOD instructions:
Block A Block B Block C

Quantity of AND LOD instructions = Quantity of LOD instructions— 1

Program List 1 Operatlon Reglster o Stack Register
Prgm Adrs | Instruction Data : — :
0 LOD 11 LODI1 | 11 '
1 OR 12 OR 12 : — :
2 | Lop 13 L2 :
3 OR 14 R IERREREED :
: — :
e, oora [15] ) [H]
6 OR 16 ORI4 | — :
i 14 . 12
7 AND LOD L ]
The program represented by Block A is ND | | 1|__||3 ;
stored beginning withthe LOD Ilinstruc- | op —— .
tion, and Block B is stored with LOD 13. ; 12 14 ;
Then, these two programs are read by the e iiliillllls —
AND LOD instruction which is entered LOD 5 ; 5 ; 11 13
next, forming acircuit connected in series.  gR |6 : : ——
The program represented by Block Cisstored L ; 12 14
beginningwiththe LOD I5ingtruction. Thisis T = :
read by the final AND LOD ingtruction, so AND: | 11 I3 15 |
that it is connected in serieswith thetwopro-  LOD | = F—— F—— 1
. 1 12 14 16
grams connected previoudly. S -
Program List 2 (_)p_e_rﬁi_o_n_ Reglster L Stack Register
Prgm Adrs Instruction Data : — :
0 | LoD i1 LODI1 1 i
1 OR 12 OR 12 ! — '
2 LOD 13 e :
; ESD p ] — = 5 —
LODI3 . 13 i 11
5 OR 16 OR14 ! :
6 AND LOD i _||4 i _||2
7 AND LOD I i
, o — = : —
The program repr@ented by Block A is LODI5 | 15 : 13 |1::|
stored beginning with the LOD 11 ORI6 ! - | -
instruction, Block B is stored with e | 14 12
LOD 13, and Block C is stored with R T | : —
LOD I5. AND | 13 15 | 11
Then, the AND LOD instruction is LOD — | —
. . . i 14 16 . 12
entered twice consecutively, connecting e i
the blocksin series, sequentialy. T NS Sy 5
. . AND 11 13 15 |
In this case, the number of stored cir- ' '
. ) : LOD ! —— :
cuits and read operations are increased. 2 14 6 !
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OR LOD (Load)

The OR LOD instruction is used to connect, in parallel, two or more circuits starting with the LOD instruction. The OR
LOD instruction is the equivalent of a“node” on aladder diagram. The OR LOD instruction is keyed after entering those
circuits to be connected.

Ladder Diagram Program List Key Operation
_I | | )_ Prgm Adrs Instruction Data LOD SET 0 “
10 11 Qo0 0 LOD 10 10 i
1 AND 11 5
— — 2 LOD 12 SET 1 “
12 13 3 AND 13 AND | BPS
4 OR LOD
5 ouT Q0 LOD||SET|| 2
10 I BRD H
Timing Chart 5
ON SET 3 “
10 orr [ | [ l AND ! BPP
ON : :
1 | | | or | LoD
OFF 1 1 1 1 D 10 “
ON ! ' ' !
12 : b | : S
OFF : . — : OUT | RST 0 “J’
ON ' ' |—| '
13 orr . ! — = ?
ON . H . Lo H
Q0 o | | | | | l

When both inputs 10 and |1 are on or both inputs 12 and I3 are on, output QO ison.
When either input 10 or 11 is off and either input 12 or 13 is off, output QO is off.

The OR LOD (load) instruction reads programs stored in the stack register by the LOD or LODN instruction and then
OR’s them.

Operation Register Stack Register (8 maximum)

LODIO ! — E
ANDIL ! ’_‘lo P

\ Shifted down ———>

LoD 12 | — = —
ANDI3 ’_‘IZ 13 ! ’_ﬂo 11
/ <«—— Shifted up
: — 5
: 10 11 :
ORLOD |
: 12 13
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Example: OR LOD (Load)
For the following circuit, the OR LOD instruction can be used in two ways.

Ladder Diagram First, the OR LOD instruction can be keyed following each of the sets of circuits that
are to be connected in paralldl.

Second, the OR LOD instruction can be entered twice at the end, after al the circuits
to be connected in parallel have been keyed.

In either way, there is arelationship between the quantity of LOD instructions and the
guantity of OR LOD instructions:

Quantity of OR LOD instructions = Quantity of LOD instructions— 1

Program List 1 Operation Register Stack Register
Prgm Adrs | Instruction Data LODI1 :-—||-|-|—-:
0 LOD 11 ANDI2 ! 1 12 -
1 AND 12 I
2 LOD 13 ' '
3 AND 14 LODIS: b — — =
4 | ORLOD ANDI4 | 43 14 12
5 LOD 15 :"";| """""""" '
AND | ' — '
? ORLOD ° OR + | 11 12 |
LOD | (H+— :
The program represented by Block A is L
stored beginning with the LOD 11 instruc- g |
tion, and Block B is stored with LOD 13. : : ' '
LODI5 . I | — 11 12
Then, these two programs are read by the AND 16 | 5 6 | | |
OR LOD instruction which is entered next, | ; 13 14
forming acircuit connected in parallel. CoIIIIIIIIIIIIIIII
The program represented by Block Cis stored : _|| 1 12 :
beginning withthe LOD ISindruction. Thisis ~ OR | }— :
read by thefinal ORLOD ingtruction, sothatit ~ LOD ! 3 14 |
is connected in parallel with the two programs : —|| 5|—|| K :
connected previoudly. O B ;
Program List 2 Operation Register Stack Register
Prgm Adrs | Instruction Data LODI1 : :
N e I s B
0 LOD 11 AND 12 ! 11 12 '
1 AND 12 I
3 AND 14 ANDI4: [/ | A
4 | LoD 15 L B S o 12
5 AND 16 Rt :
6 | OrRLOD LODIS h b — | HbF—— — —
7 ORLOD ANDI6 ; 5 16 13 14 112
The program represented by Block A is D — =
stored beginning with the LOD 11 instruc- OR 13 14 . I | —
tion, Block B is stored with LOD 13, and LOD i H = 112
Block Cisstored with LOD 15. i '5 _____ |6 N
Then, the OR LOD instruction is entered T —_
twice consecutively, connecting the blocks oR 5 _|'1 '2|_ :
in paralel, sequentially. LOD | |3|_||4 :
In this case, the number of stored circuits N = L B o
and read operations are increased. o 5 16
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BPS (Bit Push), BRD (Bit Read), and BPP (Bit Pop)

The BPS (bit push) instruction is used to save the result of bit logical operation temporarily.
The BRD (bit read) instruction is used to read the result of bit logical operation which was saved temporarily.
The BPP (bit pop) instruction is used to restore the result of bit logical operation which was saved temporarily.

Ladder Diagram Program List Key Operation
1} BPS | | ( — Prgm Adrs | Instruction Data LOD| | SET ‘ 0 ’ ‘ H
10 11 Q1 0 LOD 10 0 .
1 BPS P
BRD — —— )} 2 AND 11 1 ‘J
12 Q2 3 ouT Q1 BPS
— 4 BRD 5 N
— — 5 AND 12 SET 1
BPP 13 Q3 6 ouT Q2 AND | —; BPS H +
7 BPP
8 AND 13 ouT| F 1
9 ouT Q3 = RST 8PS ‘J
Timing Chart 2
ON BRD H
10 OFF I I PR
oN Z D SET|| 2 || ¢
11 o | | Co | AND | BRD
oN i ’ Z
12" orr ] | [ | ouT FRST 2 H “
Lo . 16 BRD
13 N I | —
oF I 3 {J
O 1 1 i
Qg [T ¢ ¢ spp JL—_J
' R D
ON i — SET 3
Q2 opr [ : | AND , BPP H “
ON |—| i
Q3 orr ouT| PRsT!| 3 “
. . 16 Q BPP
When both inputs 10 and 11 are on, output Q1 is turned on.
When both inputs 10 and 12 are on, output Q2 is turned on.
When both inputs 10 and 13 are on, output Q3 is turned on.
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BPS (Bit Push), BRD (Bit Read), and BPP (Bit Pop), continued

Data Movement in Operation Register and Bit Stack Register

When the BPS (bit push) instruction is used, the program in the operation register is stored in thefirst bit stack register.
When the BPS instruction is used again, the program in the first stack register is stored in the second bit stack register and
the program in the operation register is stored in thefirst stack register. Each time the BPSinstruction is used, the program
ismoved to the next bit stack register. Program blocks can be stored in a maximum of eight bit stack registers.

When the BRD (hit read) instruction is used, the program in the first bit stack register is read to the operation register. All
program blocks stored in bit stack registers are not moved.

When the BPP (bit push) instruction is used, all program blocksin bit stack registers are shifted back by one place. The
program in the first bit stack register is moved to the operation register.

Ladder Diagram

— 2 (-

10 11 Q1
BRD { | {
12 Q2
] | {
BPP 3 ‘Qg_
(_)_Qt?r_afti_cgq _Rggi_s:t_ef ___________ Bit Stack Register (8 maximum)
LOD 10 _||o|_ .
R
Bps M A e N
10 10
T ¥
ANDI1 ! — — 5
OuT Q1! _||o 1T Q| _||o|_
L {
BrRD I N e
o0 : 10
e )
ANDI2 — —
OouT Q2 _||0 12 Q2 | _||o|_
Bpp i
'] 10 !
AND 13 — —
ouT Q3 _|IO 13 3 |
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Example: Using One-bit Stack Register

Ladder Diagram Program List
BPS Prgm Adrs | Instruction Data
— | | { H 5 oD 5
10 11 Q1
1 BPS
BRD | | ( 2 AND 11
12 ‘Qz)_ 3 | out Q1
4 BRD
BRD | | { 5 AND 12
13 Q3 6 ouT Q2
1 ( 7 BRD
11 \ 8 AND 13
BPP 14 Q4 9 ouT Q3
10 BPP
11 AND 14
12 ouT Q4

Example: Using Two-bit Stack Registers

Ladder Diagram Program List
| BPS 11 BPS 11 P Prgm Adrs | Instruction Data
_||o' i1 12 bo)_ 0 LOD 10
1 BPS
I | ( 2 AND 11
BPP |3 ‘Ql)_ 3 BPS
BPS 4 AND 12
o | | ( H 5 | our Q
14 15 Q2 6 BPP
1 () 7 AND 13
1T \ 8 ouT Q1
BPP e Q3 o | BPP
10 AND 14
11 BPS
12 AND 15
13 ouT Q2
14 BPP
15 AND 16
16 ouT Q3

Equivalent to above - not using BPS and BPP

Ladder Diagram Program List
Prgm Adrs Instruction Data
— | | | | | ( B = =
10 11 12 Q0
1 AND 11
1 11 11 ( 2 AND 12
_||o' 1 13 bl)_ 3 ouT Q0
4 LOD 10
— | { | { | { H 5 AND 11
10 14 15 Q2 6 AND 13
7 ouT Q1
— | { } { } { H 8 LOD 10
10 14 16 Q3 9 AND 14
10 AND 15
11 ouT Q2
12 LOD 10
13 AND 14
14 AND 16
15 ouT Q3
idﬂﬂ USER’S MANUAL 7-11
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MICRG

Example: Using Four-bit Stack Registers

Ladder Diagram

Program List

| BPS | BPS | BPS |1 BPS |1 P Prgm Adrs Instruction Data
_| I LI} LI 11 11 \ )_ 0 LOD |0
10 11 12 13 14 Qo0 1 BPS
L —q 2 AND 11
BPP 5 Q]?_ 3 BPS
4 AND 12
|} ( 5 BPS
BPP g bz)_ 6 AND 13
{ | { g iﬁ% 14
1 \
BPP 17 Q3 9 ouT Qo0
10 BPP
am { 1 | AND 15
110 Q4 12 ouT Q1
13 BPP
14 AND 16
15 ouT Q2
16 BPP
17 AND 17
18 ouT Q3
19 BPP
20 AND 110
21 ouT Q4
Equivalent to above - not using BPS and BPP
Ladder Diagram Program List
Prgm Adrs Instruction Data
— | | | | | | | | ——( e =
10 11 12 13 14 Qo0
1 AND 11
L ] L ] L | L | L { 2 AND |2
_|| 0 () 12 13 15 \Ql)_ 3 AND 13
4 AND 14
— | | | | | | | ( 5 | ouT Q
10 11 12 16 Q2 6 LOD 10
7 AND 11
— | { } { } { M 8 AND 12
10 11 17 Q3 9 AND 13
10 AND 15
— | { | { H 11 ouT Q1
10 110 Q4 12 LOD 10
13 AND 11
14 AND 12
15 AND 16
16 ouT Q2
17 LOD 10
18 AND 11
19 AND 17
20 ouT Q3
21 LOD 10
22 AND 110
23 ouT Q4
7-12 USER’S MANUAL |I|El=
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Example: BPS, BRD, and BPP with AND LOD and OR LOD

Ladder Diagram

BPS
— | : { H
10 11 Q0
L
I
12
BRD I I { H
13 14 Q1
1 1
I I
15 16
1 ( )_
I \

Equivalent to above - not using BPS, BRD, and BPP

Ladder Diagram

— | | (-
10 1 Qo
|
I
12
— | | | (
10 13 14 Q1
| |
I I
15 16
— | | ()
10 17 Q2

USER’S MANUAL

Program List

Prgm Adrs Instruction Data
0 LOD 10
1 BPS
2 LOD 11
3 OR 12
4 AND LOD
5 ouT Q0
6 BRD
7 LOD 13
8 AND 14
9 LOD 15

10 AND 16

11 OR LOD

12 AND LOD

13 ouT Q1

14 BPP

15 AND 17

16 ouT Q2
Program List

Prgm Adrs Instruction Data
0 LOD 10
1 LOD 11
2 OR 12
3 AND LOD
4 ouT Q0
5 LOD 10
6 LOD 13
7 AND 14
8 LOD 15
9 AND 16

10 OR LOD

11 AND LOD

12 ouT Q1

13 LOD 10

14 AND 17

15 ouT Q2
7-13
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TIM, TMH, and TMS (Timer)

Threetypes of timers are available; 100-msec timedown timer TIM, 10-msec timedown timer TMH, and 1-msec timedown
timer TMS. A total of 32 timers and counters can be programmed in the standard processing mode. Each timer must be
allocated to a unigue number O through 31, and the same number cannot be used for counters. In the high-speed processing
mode, timer numbers 0 through 15 are available.

Timer Allocation Number Range Increments Preset Value

TIM (100-msec timer) TIMO to TIM31 0 to 999.9 sec 100 msec Constant: O to 9999

] Data registers:
TMH (10-msec timer) TMHO to TMH31 0 to 99.99 sec 10 msec DO to D99 (standard mode)

TMS (1-msec timer) TMSO to TMS31 0 t0 9.999 sec 1 msec DO to D31 (high-speed mode)

The preset value can be 0 through 9999 and designated using a decimal constant or data register. Although a data register
can hold avalue up to 65535, atimer preset value can be 0 through 9999. If the data register designated as atimer preset
value holds avalue over 9999, auser program execution error will result, then error indicator ERR1 islit and special inter-
nal relay M304 turns on. Data registers DO through D99 are available in the standard processing mode and DO through
D31 in the high-speed processing mode.

TIM (100-msec Timer)

Ladder Diagram (TIM) Program List Key Operation
_| |— TO0 U Prgm Adrs Instruction Data LOD SET
10 100 0 LOD 10 10 | O “
1 TIM 0
— — ——( 100 ™| o
11 TO Q0 3 LOD 11 T
4 AND TO
5 ouT 0
Q LoD | [ 1 || o || o || ¢ ’
Timing Chart 10 BPS
10 e | | LOD| |SET|| 1 || &3
e—10 sec—> i 10 | BPS
TO OOF'\F' ! | | Note: Toenter adecima ™™
o : constant as apreset value, [AND 0 || ¢
11 o | ' | press the LOD/10 key, fol- L
: : lowed by the preset value. | ouT | P
ON RST
Q0 e [ | — 5 0 H
TMH (10-msec Timer)
Ladder Diagram (TMH) Program List Key Operation
_| |— TH1 U Prgm Adrs Instruction Data LOD SET 2 H
12 100 0 LOD 12 10 | BRD
1 TMH 1
| — —— 100 TM || TIM || 1
13 T1 Q1 3 LOD 13 T T BPS
4 AND T1
5 ouT Q1 LOD 1
10 BPS 0 O H ’
Timing Chart
oN LOD || SET 3 ‘J
12 o [ | 10 I BPP
on| [T _>|—| Note: To enter adecimal 2 TIM 1
T1 ! -
OFF ! constant asapreset value, |AND| [—= BPS et
ON L
13 [ | press the LOD/10 key, fol- =
oFF ! ! lowed by the preset value. |OYT | /RsT|| 1 o
a & - _ s J Lo ] Lors
Pressing the TIM key on the program loader programs the
TIM, TMH, or TMS instruction alternately.
714 USER’S MANUAL
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TIM, TMH, and TMS (Timer), continued
TMS (1-msec Timer)

Ladder Diagram (TMS) Program List Key Operation
_| | TS2 L Prgm Adrs | Instruction Data LOD | | SET 4 “
14 100 0 LOD 14 10 [
1 T™MS 2
— — — 100 TIM TIM TIM 2
15 T2 Q2 3 LOD 15 T T T BRD
4 AND T2
5 ouT Q2 LOD 1
10 BPS 0 0 ‘ H ’
Timing Chart
oN LOD | | SET 5 “
14 o || | 10 | cc=
ON <= 0.1sec— | D TIM 2
T2 o Lt [ |: AND | | = s
5 ON I—‘—l
OFF , : ouT | [/ RST|| 2 H
Q2 ON |—| 16 Q BRD
OFF

Note: Pressing the TIM key on the pro-
gram loader programsthe TIM, TMH, or
TMSinstruction alternately.

Timer Circuit

The preset value 0 through 9999 can be designated using a data register DO through D99 in the standard processing mode
or DO through D31 in the high-speed processing mode; then the data of the data register becomes the preset value. Directly
after the TIM, TMH, or TM S instruction with two required addresses, the OUT (output) instruction can be keyed.

Ladder Diagram Program List Key Operation
|_ T5 _( Prgm Adrs | Instruction Data LOD| | SET 1 H
11 D10 Qo 0 LOD 11 10 | BPS
1 TIM 5 —_—
D10 TIM 5
3 ouT QO cc=

5 1
* Timedown from the preset value isinitiated when the operation result %R BPS ‘ 0 ‘ “ ’
directly before the timer input is on.

F
» The timer output turns on when the timed value reaches zero. OlLGJT RQST ‘ 0 ‘ ﬂ ’

» The timed value returns to the preset value when the timer input is off.

» The sametimer or counter number cannot be programmed more than once. If an attempt is made to do so, then an error
message will result.

« Timer preset values can be changed without transferring the entire program to the MICRO? base unit again. See page
3-14. If the timer preset value is changed during timedown, then the timer remains unchanged for that cycle. The
change will be reflected in the next time cycle.

« If the timer preset value is changed to zero, then the timer stops operation, and the timer output is turned on immedi-
ately.
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Timer Accuracy

Timer accuracy due to software configuration depends on three factors: timer input error, timer counting error, and timeout
output error. These errors are not constant but vary with the user program and other causes.

Timer Input Error

Theinput statusis read at the END processing and stored to the input RAM. So, an error occurs depending on the timing
when the timer input turns on in a scan cycle. The same error occurs on the normal input and the catch input. The timer
input error shown below does not include input delay caused by the hardware.

Minimum Error Maximum Error
Program Processing E'}'D T'|M E'}'D Program Processing E']‘D TI|M E'}'D T'|M
Actual Input Ocl)ill\:‘ [ I I Actual Input oOF’\F‘
—>—<—: <— Tie . . Lo . .
Input RAM o?='|\=l [ Input RAM O?:NF L |
Timer Start Timer Start ‘
L Tet po Tie L Tet
E 1 scantime | . 1 scantime E
When the input turns on immediately before the When the input turns on immediately after the END
END processing, Tieisamost zero. Then the processing, Tieisamost equal to one scan time. Then
timer input error is only Tet (behind error) and is the timer input error is Tie + Tet = one scan time + Tet
at its minimum. (behind error) and is at its maximum.

Tie: Timefrom input turning on to the END processing
Tet: Timefrom the END processing to the timer instruction execution

Timer Counting Error

Every timer instruction operation isindividually based on asynchronous 16-bit reference timers. Therefore, an error occurs
depending on the status of the asynchronous 16-bit timer when the timer instruction is executed.

Error TIM (100-msec timer) TMH (10-msec timer) TMS (1-msec timer)
. Advance error 0 msec 0 msec 0 msec
Minimum
Behind error 0 msec 0 msec 0 msec
) Advance error 100 msec 10 msec 1 msec
Maximum
Behind error 1 scan time 1 scan time 1 scan time

Timeout Output Error
The output RAM status is set to the actual output when the

END instruction is processed. So, an error occurs depend- Program Processing | =° " T
ing on the timing when the timeout output turns on in ascan _ ON : : ’
cycle. The timeout output error shown on theright doesnot ~ 1'Meout OUPULRAM - o E I :
include output delay caused by the hardware. Actual Output OOFNF |

Timeout output error is equal to Tte (behind error) and can ; ; Tte :
be between zero and one scan time. : 1 seantime '

0<Tte<1scantime

Tte: Time from the timer instruction execution to the END processing
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Timer Accuracy, continued

Maximum and Minimum of Individual Errors

Timer Timer Counting Timeout Output
Error Remarks
Input Error Error Error
Mini Advance error 0 (Note) 0 0O (Note) Note:
inimum
Behind error Tet 0 Tte Advance error does not
occur at the timer input and
Advance error 0 (Note) Increment 0O (Note) timeout output. Increment is
Maximum . 1 scan time . 100 msec (TIM), 10 msec
Behind error + Tet 1 scan time Tte (TMH), or 1 msec (TMS).
Maximum and Minimum of Total Error
Error Total Error Remarks
o Advance error 0
Minimum
Behind error 0
] Advance error Increment — (Tet + Tte) The maximum advance error is: Increment — 1 scan time
Maximum

Behind error

2 scan times + (Tet + Tte)

The maximum behind error is: 3 scan times

Tet + Tte= 1 scan time

Power Failure Memory Protection

Timers TIM, TMH, and TM'S do not have power failure protection. A timer with this protection can be devised using a
counter instruction and special internal relay M311 (1-sec clock), M312 (100-msec clock), or M313 (10-msec clock).

Ladder Diagram
(100-msec Timer)

Program List

Key Operation

Prgm Adrs | Instruction Data LOD SET 1 H
| Reset 0 LODNOT | I1 0| |NOT . BPS
ﬁ c2 1 LOD M312 c
2 CNT 2 LOD 3 1 2
100 SOT
Pulse 100 10 M BPP BPS BRD H
M312
CNT 2
C BRD
Timing Chart LED Bgs ‘ 0 ’ ‘ 0 ’ ‘ X ’
] |

oN ~<—10 sec—> ! Note: Counters CNT2 through CNT31 are adding counters, and all counter

C2 e current values are maintained during a power failure.

USER’S MANUAL
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CNT (Counter)

Three types of counters are available; dual-pulse reversible counter CNTO, up/down selection reversible counter CNT1,
and adding (up) counters CNT2 through CNT31. A total of 32 timers and counters can be programmed in the standard pro-
cessing mode. Each counter must be allocated to a unique number O through 31, and the same number cannot be used for
timers. In the high-speed processing mode, counter numbers O through 15 are available. For the high-speed processing
mode, see page 4-1.

Counter Allocation Number Preset Value
Dual-pulse reversible counter CNTO Constant: O to 9999
Up/down selection reversible counter CNT1 Data registers:
CNT2 to CNT31 (standard mode) DO to D99 (standard mode)

Adding (up) counter

CNT2 to CNT15 (high-speed mode) DO to D31 (high-speed mode)

Dual-Pulse Reversible Counter CNTO

The dual-pulse reversible counter CNTO has up and down pulse inputs, so that three inputs are required. The circuit for a
dual-pul se reversible counter must be programmed in the following order: preset input, up-pulse input, down-pulse input,
and the CNTO instruction, followed by the counter preset value from 0 to 9999.

The preset value can be designated using adecimal constant or adata register. When a data register is used, the data of the
dataregister becomes the preset value. If the data register designated as a counter preset value holds avalue over 9999, a user
program execution error will result, then the error indicator, ERR1, islit, and the specid internal relay, M304, turns on. Data
registers DO through D99 are available in the standard processing mode and DO through D31 in the high-speed processing
mode.

Ladder Diagram (CNTO) Key Operation » The same counter or timer number can-
Preset Input not be programmed more than once.
——( LOD| | SET
_||0 Qg_ o | 0 “ * The preset input must be turned on ini-
UpPulse| CO tially so that the counted value returns to
—|I lI— 500 LOD||[SET|| 1 & the preset value.
Down Pulse 10 . 8PS  The preset input must be turned off
—||2|— Lob|[seTl| 2 pr before counting may begin.
10 ! BRD « When the up pulse and down pulse areon
Program List oNT || o LOD simultaneously, no pulse is counted.
Prgm Adrs | Instruction Data C 10  The counter output is on only when the
0 LOD 10 5 counted value is zero.
% '[88 : % cc= 0 0 ‘ ‘J » After the counted value reaches zero
3 CNT 0 = (counting down), it changes to 9999 on
500 OUT | VRST|| 0 ‘ Y the next count down.
5 ouT Qo 16 Q
Note: To enter adecimal con- * After the counted val ue reaches 9999
stant.asapr&eet value, pressthe (counting up), it changes to zero on the
LOD/10 key followed by the next count up.
L preset value. * When power is off, the counter’s counted
Tlmlng Chart Val ue |She|d
Preset Input 10 Oc;'i I [ |  Counter preset values can be changed
oN ! ! without transferring the entire program to
UpPulsell | 11 | the MICROS base unit (see page 3-14).
Down Pulsel2 OV Tnn---01 : * When the preset value is changed during
o S counter operation, the change becomes
CNTO Value 500 501 502 501 500 499 «++ O 9999 500 500 effective immediately.
Output QO Oc,):’;‘ |_|
7-18 USER’S MANUAL
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Up/Down Selection Reversible Counter CNT1

The up/down selection reversible counter CNT1 has selection input to switch the up/down gate, so that three inputs are
required. The circuit for an up/down selection reversible counter must be programmed in the following order: preset input,
pulse input, up/down selection input, and the CNT1 instruction, followed by the counter preset value from 0 to 9999.

The preset value can be designated using adecimal constant or a data register. When a data register is used, the data of the

data register becomes the preset value. If the data register designated as a counter preset value holds a value over 9999, apro-
gram execution error will result, then the error indicator, ERRL, islit, and the specia interna relay, M304, turns on. Datareg-
isters DO through D99 are available in the standard processing mode and DO through D31 in the high-speed processing mode.

Ladder Diagram (CNT1) Key Operation » The same counter or timer number cannot
Preset Input be programmed more than once.
—( LOD | | SET
_IIO Qg_ = | 0 « » The preset input must be turned on ini-
Puselnput| 1 tially so that the counted value returns to
—|| 1I— 500 LOD||SET|| 1 ) the preset value.
USF;{DOW” 10 ' 8PS * The preset input must be turned off before
_| ection . b .
|2I— LOD| | SET 2 ‘J counting may begin.
10 ' BRD « The up mode is selected when the up/
Program List CNT 1 LOD down selection input is on.
Prgm Adrs | Instruction Data Cc BPS 10 » The down mode is selected when the up/
0 LOD 10 5 down selection input is off.
1 LOD 11 0 0 Yo .
2 LOD 12 cc= * The counter output is on only when the
3 CNT 1 ouT| E counted value is zero.
500
5 ouT Q0 G RQST 0 ‘ ‘J » After the counted value reaches zero
Note: To enter adecimal con- (comtmtl ngtdgwn), it changesto 9999 on the
stant as apreset value, pressthe hext count down.
LOD/10 key followed by the » After the counted value reaches 9999
preset value. (counting up), it changes to zero on the
Timing Chart next count up.
Preset Input 10 oOFNF N | |  When power is off, the counter’s counted
' ' valueis held.
ON 1 1
PulseInputil o | " " " " " s " " : " « Counter preset values can be changed
i oN| | —— 1 & | o without transferring the entire program to
UID Sdlectiontnput 12 e | ([ 10 L L L L the MICRO® base unit (see page 3-14).
CNT1Value 500 501 502 501 500 499 + = - é 99:99 500 500 » When the preset value is changed during
on L counter operation, the change becomes
Output QO ¢ ] effective immediately.

Adding (Up) Counters CNT2 through CNT31

Standard counter circuits, using the CNT instruction, feature an adding (UP) counter. There are 30 adding counters CNT2
through CNT31 in the standard processing mode or 14 adding counters CNT2 through CNT15 in the high-speed process-
ing mode.

When counter instructions are programmed, two addresses are required. The circuit for an adding (UP) counter must be
programmed in the following order: reset input, pulse input, the CNT instruction, a counter number 2 through 31, followed
by the counter preset value from 0 to 9999.

The preset value can be designated using adecimal constant or a data register. When a data register is used, the data of the
data register becomes the preset value. If the data register designated as a counter preset value holds a value over 9999, a pro-
gram execution error will result, then error indicator ERR1 islit, and special internal relay M 304 turns on. Data registers DO
through D99 are available in the standard processing mode and DO through D31 in the high-speed processing mode.
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Adding (Up) Counters CNT2 through CNT31, continued
» The same counter or timer number cannot

Ladder Di CNT2 to 31 i
adder Diagram ( 0 31) Key Operation be programmed more than once.
Reset
— ————— o LOD || SET ‘ 0 ’ ‘ < ’ « While the reset input is off, the counter
10 Z 10 ! counts the leading edges of pulse inputs
- |_RJ'se LoD | [ seT 1 ‘ ‘J ’ and compares them with the preset value.
11 10 I BPS « When the counted value reaches the preset
— — — CNT 2 value, the counter turns output on. The
12 C2 Qo c BRD output stays on until the reset input is
turned on.
Program List LOD CE_ {J » When the reset input changes from off to
Prgm Adrs | Instruction Data 10 = on, the counted value is reset.
0 LOD 10 LOD||SET|| 2 s  When thereset input ison, all pulseinputs
1 LOD 11 10 0 BRD ; ed
5 CNT 5 areignored.
S D CNT 2 ‘J * The reset input must be turned off before
g ;ﬁ% gz AND | —¢ BRD counting may begin.
6 ouT Qo ouT | FRsT » When power is off, the counter’s counted
1| © o vaueis held,
Note: To enter adecimal con- + Counter preset values can be changed
stant as a preset value, pressthe without transferring the entire program to
LOD/10 key followed by the the MICRO® base unit (see page 3-14).
Timing Chart preset value. + When the preset value is changed during
on counter operation, the change becomes
Reset Input 10 - | ] I effective immediately.
1 2 3 4 5 '
ON : * Thereset input has priority over the pulse
Pulse Input 11 ses ! . :
P OFF 1001 " I ; input. One scan after the reset input has
ON
cNT2 (N |—| changed from on tq off, the counter starts
! ! counting the pulse inputs as they change
Input 12 OC;"F‘ | | from off to on.
oN : :
Output Q0 | | Reset OOF,\F, |_| |_|
gretet s - e YL 1 [0 [
The preset value 0 through 9999 can be designated using a data register % oFr !
L Invalid Valid

Morethanonescan __,! '
timeisrequired. .

DO through D99 in the standard processing mode or DO through D31 in
the high-speed processing mode, then the data of the data register
becomes the preset value. Directly after the CNT instruction with two

required addresses, the OUT (output) instruction can be keyed. « When MICRO? iss turned off, counter cur-

rent values are maintained. When resetting

Ladder Diagram Key Operation the counter current values is required at
Reset start up, include initialize pulse special
———— ———( LOD || SET P pulse sp
_||0 c2 Q0 10 | ‘ 0 ’ ‘ ‘J ’ internal relay M301 in an OR circuit with
puse| P° the reset input.
— LOD | |SET|| 1 || o
11 10 [ BPS
L Preset |
Program List CNT 2 10
Prgm Adrs | Instruction Data C BRD L g_)g
0 LOD 10 M301
1 LOD 11 Por|| 5 ‘ Y= ’ Pulse
2 CNT 2 D cc= — ———
D5 E 11
4 ouT Qo0 OUT | RST ‘ ’ ‘ ’
16 Q 0 «
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CC= and CC= (Counter Comparison)

The CC= instruction is an equivalent comparison instruction for counted values. This instruction will constantly compare
counted values to the value that has been programmed in. When the counter value equals the given value, the desired out-
put will be initiated.

The CC= instruction is an equal to or greater than comparison instruction for counted values. Thisinstruction will con-
stantly compare counted values to the value that has been programmed in. When the counter valueis equal to or greater
than the given value, the desired output will be initiated.

When a counter comparison instruction is programmed, two addresses are required. The circuit for a counter comparison
instruction must be programmed in the following order: the CC= or CC=> instruction, a counter number 1 through 31, fol-
lowed by the preset value to compare from 0 to 9999.

The preset value can be designated using a decimal constant or adata register. When a data register is used, the data of the
data register becomes the preset value. If the data register designated as a counter comparison preset value holds a value
over 9999, a program execution error will result, then the error indicator, ERR1, islit, and the special internal relay, M304,
turns on. Data registers DO through D99 are available in the standard processing mode and DO through D31 in the high-
speed processing mode.

Ladder Diagram (CC=) Program List Key Operation
Counter # to compare with Prgm Adrs | Instruction Data 5 2 LOD 1 ‘ 0 ’ ‘ “ ’
—C2 0 CC= 2 cc= BRD 10 BPS
r S o :
N 2 ouT Q0 OUT | RST ‘ 0 ’ ‘ H ’
Preset value to compare 16 Q
Ladder Diagram (CC>) Program List Key Operation
Prgm Adrs Instruction Data
>C3 L ¢ 6 3 OR 1 5
" D15 Ql)—| 0 CCz %15 CC>= BPP D BPS cc= H
2 ouT Q1 ouT| PRsT!| 1 yu
16 Q BPS

« The CC=and CC= instructions can be used repeatedly for different preset values.
 The comparison instructions only compare the counted value. The status of the counter does not affect this function.
» The comparison instructions also serve as an implicit LOD instruction.

» The comparison instructions can be used with internal relays, which are AND’ ed or OR’ ed at a separate program
address.

« Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

« Another way to accomplish the above isto use comparison instructions which are then followed by the AND LOD or
OR LOD instructions.

Ladder Diagram Ladder Diagram Ladder Diagram
H =05 —— H =05 1 — — —{ =C5
10 MO 10 10 Q0 10 10 Q0
— — —
10 MO Q0
Program List Program List Program List
Prgm Adrs Instruction Data Prgm Adrs Instruction Data Prgm Adrs Instruction Data
0 CC= 5 0 CC= 5 0 LOD 10
10 10 1 CC= 5
2 ouT MO 2 AND 10 10
3 LOD 10 3 ouT Q0 3 AND LOD
4 AND MO 4 ouT Q0
5 ouT Q0
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Examples: CC= and CC= (Counter Comparison)

Ladder Diagram 1

Program List

Key Operation

_| | Reset | | Prgm Adrs Instruction Data LOD SET 0 “
10 c2 0 LOD 10 0 |
G 1 LOD 11
se
— " 7 CNT 2 Lop||seT]| 1 ‘ pr ’
i 4 cc= 2 12 L LB
[ =C2 | ( 5
S Qo 6 ouT Qo CNT BED
= - 7 cc> 2 c
B — 3
3 1 9 ouT 1 Lop || 1
Q Q 10 BPS 0 “
Timing Chart 5 2 |lLopl| 5 ‘ P ’
Reset Input 10 OOF'E I I cc= BRD 10 cc=
1 2 3 4 5 6 7 8 9 10 ouT| E
ON .
pusetnputtt | [N Q0D OO DOR O UT|PRST!| 0 || ¢
ON P |—|' |
CNT2 e | 6 2 LOD 3 a
on P ' cC>= | | BRD 10 BPP
Output Q0 |_| =
: OUT | PRsT|| 1
Output Q1 OOF'E [ 16 0 BPS “
Ladder Diagram 2 Program List Timing Chart
Reset Prgm Adrs | Instruction Data 1 2 500 501 502
—— n ON
_||1 C30 0 LOD 11 Puseinputi2 oee | [l [l o= ] ]I |l
1000 1 LOD 12 i
ON
_||2|_PU'Se 2 CNT fgoo Output Q0 ¢ []
4 CcC= 30 Output QO is on when counter C30 current
H =C30 f—o o ) 500 value is 500.
500 Q0 6 ouT Q0
Ladder Diagram 3 Program List Timing Chart
Reset 1 Prgm Adrs | Instruction Data oN 1 2 350 351 352
_||3| cal 0 LOD 13 Pulse Input 14 OFF " ""'“ " "
Bul 500 1 LOD 14 ON |
_||4|—Se 2 CNT géo Output Q1 ¢ [
4 cC> 31 Output Q1 isturned on when counter C31
H>C31t— ( 350 current value reaches 350 and remain on
350 Q1 6 ouT Ql until counter C31 is reset.
Ladder Diagram 4 Program List Timing Chart
Reset Prgm Adrs | Instruction Data 100 101 150 151 152
—— n ON
_||5 C20 0 LOD 15 Puseinput16 orr | ++=f] [ --- ] I ]
500 1 LOD 16 ON 1 H
| U= 2 CNT 20 >C20(100) oer ||
16 500 : :
4 CC=> 20 ON :
|| >]%%O () 150 Output Q2 - i l.
Q2 6 ouT Q2 ON ' '
— 7 cC> 20 Output Q3 ¢ | |
17— 100 Output Q3 is on when counter C20 current
Q2 Q3 9 AND NOT Q2 .
10 ouT 03 valueis between 100 and 150.
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SFR and SFRN (Forward and Reverse Shift Register)

The shift register consists of atotal of 64 bits which are allocated to RO through R63 in the standard processing mode. In
the high-speed processing mode, 32 bits are available for the shift register allocated to RO through R31. Any number of
available bits can be selected to form atrain of bits which store on or off status. The on/off data of constituent bitsis
shifted in the forward direction (forward shift register) or in the reverse direction (reverse shift register) when a pulse input
isturned on.

Forward Shift Register (SFR)

When SFR instructions are programmed, two addresses are always required. The SFR instruction is keyed, followed by a
shift register number selected from appropriate operand numbers. The shift register number corresponds to the first, or
head bit. The number of bitsisthe second required address after the SFR instruction.

The SFR instruction requires three inputs. The forward shift register circuit must be programmed in the following order:
reset input, pulse input, datainput, and the SFR instruction, followed by two required addresses.

Ladder Diagram Key Operation
Iy i LOD | |SET || ¢ || ¢
10 ) . ) 10 [
puse] RO First Bit: 0to 63 (standard processing mode)
— | 4 0to 31 (high-speed processing mode) LOD || SET 1 «
11
Deta # of Bits. 1 to 64 (standard processing mode) 10 ! BPS
—|I 2|— 1 to 32 (high-speed processing mode) LoD | [ sET 2 “
10 [ BRD
Structural Diagram Program List SFR 0
Shift Direction Prgm Adrs Instruction Data R - J
| Reset —_— 0 LOD 10 LOD 4
_|| o 1 LoD 11 = Y
2 LOD 12 " "
Data 3 SFR 0 Note: To enter adecimal con-
I— RO|R1|R2|R3 .
_|| 2 4 stant as the number of bits,
| Pulse press the LOD/10 key followed
|1I First Bit: 0 # of Bits: 4 by the number of bits.

Reset Input

The reset input will cause the value of each bit of the shift register to return to zero. Initialize pulse special internal relay,
M301, may be used to initialize the shift register at start-up.

Pulse Input

The pulseinput triggers the data to shift. The shift isin the forward direction for aforward shift register and in reverse for
areverse shift register. A data shift will occur upon the leading edge of a pulse; that is, when the pulse turnson. If the pulse
has been on and stays on, no data shift will occur.

Data Input

The datainput is the information which is shifted into the first bit when a forward data shift occurs, or into the last bit
when areverse data shift occurs.

Note: When power isturned off, the statuses of all shift register bitsare normally cleared. It is also possible to maintain the
statuses of shift register bits by setting FUN4 as required. See page 5-5.

Setting and Resetting Shift Register Bits

» Any shift register bit can be turned on using the SET instruction.

I :SET . . . . . .
10 RO « Any shift register bit can be turned off using the RST instruction.
p—————RST » The SET or RST instruction is actuated by any input condition.
11 R3
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Forward Shift Register (SFR), continued

Ladder Diagram

Program List

Prgm Adrs

Instruction

Data

Key Operation

LS)D SIIET 0 || ¢
LS)D SIIET BI}S a
2]«
SFR|| ¢
R
LgD 41 ¢
LS)D SI;R 0 || ¢
F
OILJT RQST 0 || ¢J
Lf())D SIR:R B%S P
ST e || #
LS)D SI:R B.ED P
OlLGJT FRQST BED a
2]
Oll;aJT FRQST B:PBP a

Reset
_||o| 0 LOD 10
Bl RO 1 LOD 11
p—— 2 LOD 12
_||1 4 3 SFR 0
Data 4
el —— 5 LOD RO
12 6 ouT Qo0
7 LOD R1
— — 8 ouT Q1L
RO Qo 9 LOD R2
10 ouT Q2
— A 11 LOD R3
R1 Q1 12 ouT Q3
— ()
R2 Q2
— ()
R3 Q3
Timing Chart
Reset Input 10 O?:': |_|
—»'—'<«— One scan or more is required
ON :
Puseimputi1 e | [T T A A ANMAN
ol —i ==
DataInput 12 OFF II I|: II ||: I I H I I H I I
on F ‘q ‘q oo
RO OFF 1 |~ 1 I I I I I
on F F oo
RL o N S| B | | | | |
o v F N o
ool L L LT 1 [ 1]
on| i B=ls
R3 OFF 1 1 1
Ladder Diagram Program List
Reset Prgm Adrs Instruction Data
— | ( 0 LOD 11
11 Q3
Bl RO 1 LOD 12
p—— 2 LOD 13
_||2 4 3 SFR 0
Data 4
el —— 5 ouT Q3
13 6 LOD RO
7 ouT Qo
— | { 8 LOD R1
RO Qo0 9 ouT Q1
— | {
R1 Q1
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programmed directly after the SFR
instruction with two required
addressesiskeyed. In thisexample,
the status of bit R3 isread to output

Q3.

» Each bit can be loaded using the
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Reverse Shift Register (SFRN)

For reverse shifting, use the SFR instruction followed by the NOT instruction. When SFRN instructions are programmed,
two addresses are always required. The SFR and NOT instructions are keyed, followed by a shift register number selected
from appropriate operand numbers. The shift register number corresponds to the lowest bit number in astring. The number
of bitsis the second required address after the SFR NOT instructions.

The SFRN instruction requires three inputs. The reverse shift register circuit must be programmed in the following order:

reset input, pulse input, data input, and the SFR and NOT instructions, followed by two required addresses.

Ladder Diagram

Reset
_II OI ( 3_ Last Bit:
Q 0 to 63 (standard processing mode)
- |—':’u'Se %270 0to 31 (high-speed processing mode)
11 # of Bits:
L | Data 1 to 64 (standard processing mode)
12 1 to 32 (high-speed processing mode)
— | (
R21 Q1
— | ( -
R23 Q2
L | ( H Program List
R25 Q3 Prgm Adrs | Instruction Data
0 LOD 10
* Thelast bit status output can 1 LOD 11
be programmed directly 2 LOD 12
after the SFRN instruction 3 SFRNOT 30
ywth two reqw_red addresses 5 ouT Qo0
iskeyed. In this example, 6 LOD R21
the status of bit R20 isread 7 ouT Q1
to output QO. 8 LOD R23
_ _ 9 ouT Q2
« Each bit can beloaded using 10 LOD R25
the LOD SFR R# instruc- 11 ouT Q3
tions.
« For details of reset, pulse,
Structural Diagram
Shift Direction
Reset -—
— |
10
Data
—] |—R20|R21 R22|R23|R24|R25 R26
12
Pulse
— | . ,
11 Last Bit: 20 # of Bits: 7

Note: Output isinitiated only for those bits highlighted in bold print.
Note: When power isturned off, the statuses of all shift register bits are normally cleared. It isa so possible to maintain

the statuses of shift register bits by setting FUN4 as required. See page 5-5.

USER’S MANUAL

Key Operation

LOD | | SET
10 | 0 H
LOD | | SET 1
10 | BPS H
LOD | | SET 2
10 I BRD “
SFR 2 0
R NOT | | gro
LOD 7
10 END “
ouT| PRsT
16 Q 0 a
LOD || SFR 2 1
10 R BRD BPS ‘ H ’
F
OUT| PRsT|| 1
16 Q BPS “
LOD | | SFR 2 3
10 R BRD | | BPP ‘ H ’
F
OUT| PRsT|| 2
16 Q BRD “
LOD | | SFR 2 5
10 R BRD CC= ‘ H ’
ouT| PRsT!| 3
16 o) BPP H

Note: To enter adecimal constant as the
number of bits, pressthe LOD/10 key

followed by the number of bits.
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Bidirectional Shift Register

A bidirectional shift register can be created by first keying in the SFR instruction, complete with two addresses, as detailed
in the Forward Shift Register section on page 7-23. Next, the SFR and NOT instructions are keyed in, complete with two
addresses, as detailed in the Reverse Shift Register section on page 7-25.

Ladder Diagram Program List Key Operation
_| Reset | | Prgm Adrs Instruction Data LOD SET 1 H
|1| 0 LOD 11 o | BPS
pusel R22 1 LOD 12
— — % 2 | Lob 13 LOD | |SET || 2 || ¢J
12 3 SFR 22
6 10 | BRD
Data
— 5 |Lob 14 LoD | [SET|[ 3 || B
13 6 LOD 15 Bpp
Reset 7 LOD 16 10 !
—||4I— - 8 SFRNOT 22 serl[ 2 5
| e I
N6
15 12 LoD R24 LOD|| 6 s
| Data 13 ouT Q1 10 CC>=
_|I6 14 LOD R26
15 ouT Q2 LOD| | SET 4 a
— 10 I
R23 O LoD| |SET|[ 5 || o3
— 10 I CC=
R24 Q1
LOD || SET 6 a
R26 QZ)_ - ; —
SFR| P 2 || 2
R NOT | | gro BRD
Structural Diagram
€ Forward Shifting LS)D cc6>— u
—————— -
L | Reset First Bit: 22 #0of Bits: 6  Reset | Lop| [sErR 2 3 “
11 14 10 R BRD BPP
My L S R23|R24 Ro5[R26|R27——L22 | — out| Fist
13 16 — > 0 || ¢
|_Pulse Pulse |
_||2' Last Bit: 22 # of Bits: 6 ',5|_ LOD||SFR|| 2 4 ‘ yn
-
Reverse Shifting 10 R BRD
Note: Output isinitiated only for those bits highlighted in bold print. ouT | [/ RST 1 ‘J
16 Q BPS
LOD| | SFR 2 6
10 R BRD CC>= ‘ “
F
OUT | PRsT|| 2
16 Q BRD H
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SOTU and SOTD (Single Output Up and Down)

The SOTU instruction “looks for” the transition of a given input from off to on. The SOTD instruction looks for the transi-
tion of agiven input from on to off. When this transition occurs, the desired output will turn on for one scan. The SOTU or
SOTD instruction converts an input signal to a“one-shot” pulse signal. The SOTU or SOTD instruction isfollowed by one
address.

SOTU and SOTD instructions can be used repeatedly.

If operation is started while the given input is aready on, the SOTU output will not turn on. Thetransition from off toonis
what triggers the SOTU instruction.

When arelay of the relay output type MICRO® base unit is defined as the SOTU or SOTD output, it may not operate if the
scan time is not compatible with relay requirements.

Ladder Diagram Program List Key Operation

_| SOTU ( )_ Prgm Adrs | Instruction Data LOD || SET ‘ 0 ’ ‘ H ’
10 Qo 0 LOD 10 10 [
_| )_ 1 SOTU c —_—
SOTD — 2 ouT Q0 SOT
10 o1 3 LoD 10 - o
4 SOTD =
5 ouT Q1 out| Piast ‘ ’
16 Q 0 «
Timing Chart
o Lop|[sET|| 4 ‘ T ’
Input 10 rr | [ | [ 10 [
i : ' ‘ C C
Output QO oc,):’\,i : ' SOT| VSOT “
. . M M
Output Q1 N T T
b OFF ouT FRST 1 H
T T 6 o) BPS

Note: “T” equals one scan time (one-shot pulse). Note: Pressing the SOT key on the pro-

gram loader programs the SOTU or
SOTD instruction alternately.

Thereis a specia case when the SOTU and SOTD instructions are used between the MCS and MCR instructions (which
are detailed on page 7-28). If input 12 to the SOTU instruction turns on while input 11 to the MCS instruction is on, then
the SOTU output turns on. If input 12 to the SOTD instruction turns off while input 11 is on, then the SOTD output turns
on. If input 11 turns on while input 12 is on, then the SOTU output turns on. However, if input |1 turns off whileinput 12 is
on, then the SOTD output does not turn on as shown below.

Ladder Diagram Timing Chart
ON
| —— MCS Input 11 oer | | |
11 ' '
ON
Input 12 | | | |
— H{sotu— ) N T
12 M1 soTU OutputM1 o | [] 1
| —{soTD—{( on ’ Lo
12 M2 SOTD Output M2 ] L
MCR T
No Output  No Output
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MCS and MCR (Master Control Set and Reset)
The MCS (master control set) instruction is usually used in combination with the MCR (master control reset) instruction.
The MCS instruction can also be used with the END instruction, instead of the MCR instruction.

When the input preceding the MCS instruction is off, the MCS is executed so that all inputs to the portion between the
MCS and the MCR are forced off. When the input preceding the MCS instruction is on, the MCS is not executed so that
the program following it is executed according to the actual input statuses.

When the input condition to the MCS instruction is off and the MCS is executed, other instructions between the MCS and
MCR are executed as follows:

Instruction Status
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
ouT All are turned off.
OUTN All are turned on.
SET and RST All are held in current status.

Current values are reset to zero.

TIM, TMH, and TMS Timeout statuses are turned off.

Current values are held.
CNT Pulse inputs are turned off.
Countout statuses are turned off.

Shift register bit statuses are held.
SFR Pulse inputs are turned off.
The output from the last bit is turned off.

Input conditions cannot be set for the MCR instruction.
More than one MCS instruction can be set by one MCR instruction.
Corresponding MCS/MCR instructions cannot be nested within another pair of corresponding MCS/MCR instructions.

Ladder Diagram Program List Key Operation
Prgm Adrs Instruction Data LOD SET
————- mcs
_|IO 0 | LOD 10 e | 0 || ¢
1 MCS
2 LOD 11 8
— F———— 3 ouT Qo MCS/R L
11 Q0 4 MCR PR
LoD | [seT|| 1 ‘ & ’
MCR 10 I BPS
F
out| PRst|| o ‘ ’
16 Q «
_ 8 8
Timing Chart
g MCS/R | |MCS/R ‘J
ON
Input 10 [ | _ .
| : Note: PressingtheMCS/R key on
Input 11 OOF'; 1 | | [ 1 [ 1 the program loader programs the
i : : L MCSor MCR instruction alter-
Output QO O?:',\:l I_I I | I_l nately.

When input 10 is off, MCS is executed so that the subsequent
input is forced off.

When input 10 ison, MCS is not executed so that the following
program is executed according to the actual input statuses.
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MCS and MCR (Master Control Set and Reset), continued

Multiple Usage of MCS instructions

Ladder Diagram Program List Key Operation
L} MCS Prgm Adrs | Instruction Data LOD| | SET 1 u 8 “
11 0 LOD 11 10 I BPS MCS/R
1 MCS
— ——( 2 LOD 12 LOD||SET|| 2 yn
12 Q0 3 ouT Q0 10 0 BRD
L - 4 LOD 13 =
— 5 MCS
13 6 LOD 14 OlléT RQST 0|«
| — 7 ouT Q1
A (Ql 8 LoD | 15 Lop| |SET|| 3 || (|| 8 || I ’
10 LoD 16 10 | BPP MCS/R
— — mMCs
15 o o | @ LOD| |SET|| 4 || <J
| — 10 |
16 Q2 ouT| PRsT!| 1 “
MCR 16 Q JLBPS
LoD | [SET|| 5 || (|| 8 || ¢ ’
. L o . 10 | cc= MCS/R
Thismaster control circuit will give priority to 11, 13, and 15, in that
order. LOD||SET|| 6 || <J
When input 11 is off, the first MCS is executed so that subsequent 10 ' ce>=
inputs 12 through 16 are forced off. ouT|E AT 2 “
When input 11 ison, the first MCS is not executed so that the fol- 16 Q BRD
lowing program is executed according to the actual input statuses of ) 3
12 through 16. <
MCS/R | |[MCS/R

When 1 ison and I3 is off, the second MCS is executed so that
subsequent inputs 14 through 16 are forced off.

When both |1 and 13 are on, the first and second MCS's are not executed so that the following program is executed
according to the actual input statuses of 14 through 16.

Counter and Shift Register in Master Control Circuit

Ladder Diagram ) ) ) ) )
When input 11 ison, the MCS s not executed so that the counter and shift register are

— —— MCS executed according to actual statuses of subsequent inputs 12 through 14.
1 When input 11 is off, the MCS is executed so that subsequent inputs 12 through 14 are
| i forced off.
13 C2 . . - : . .
ol 10 When input 11 isturned on while input 12 is on, the counter and shift register pulse
| —> inputs are turned on as shown below.
12
| |ﬂ || Timing Chart
ON
13 el R0 Input11 8 || | [ ]
— —= =
12 4 Input 12 o?:’,\:‘ | | | ' |
Data | :
_||4| Counter Pulse Input OOFNF |_| |_|
MCR Shift Register Pulse Input OF’,\:‘ |_| |_|
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JMP (Jump) and JEND (Jump End)
The IMP (jump) instruction is usually used in combination with the JEND (jump end) instruction. At the end of a program,
the IMP instruction can also be used with the END instruction, instead of the JEND instruction.

These instructions are used to proceed through the portion of the program between the IMP and the JEND without pro-
cessing. Thisissimilar to the MCS/MCR instructions, except that the portion of the program between the MCS and MCR
instruction is executed.

When the operation result immediately before the IMP instruction is on, the IMP isvalid and the program is not executed.
When the operation result immediately before the IMP instruction is off, the IMP isinvalid and the program is executed.

When the input condition to the IMP instruction is on and the IMP is executed, other instructions between the IMP and
JEND are executed as follows:

Instruction Status
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
OUT and OUTN All are held in current status.
SET and RST All are held in current status.

Current values are held.

TIM, TMH, and TMS Timeout statuses are held.

Current values are held.
CNT Pulse inputs are turned off.
Countout statuses are held.

Shift register bit statuses are held.
SFR Pulse inputs are turned off.
The output from the last bit is held.

Input conditions cannot be set for the JEND instruction.
More than one IMP instruction can be set by one JEND instruction.
Corresponding JM P/JEND instructions cannot be nested within another pair of corresponding IMP/JEND instructions.

Ladder Diagram Program List Key Operation
— | IMP Prgm Adrs | Instruction Data LOD | | SET 0 H
10 0 LOD 10 10 i
1 JMP 9
2 LOD 11
— —— 3 ouT Qo0 IMPIE L
11 Qo 4 JEND R
Lop||seT]| 1 ‘ & ’
JEND 10 I BPS
F
OUT | RST ‘ ’
16 Q 0 H
Timing Chart 9 9
ON JMP/E JMP/E H
Input 10 5 | | | | .
; Note: Pressing the IMP/E key on
Input 11 OOF'E [ | 1 ¢ [] [] the program loader programs the
! ! JMP or JEND instruction alter-
Output Q0 o || | ] nately.

When input 10 is on, IMP is executed so that the subsequent
output statusis held.

When input 10 is off, IMP is not executed so that the following
program is executed according to the actual input statuses.
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JMP (Jump) and JEND (Jump End), continued

Ladder Diagram Program List Key Operation
Sy IMP Prgm Adrs | Instruction Data LOD| | SET 1 H 9 H
11 0 LOD 11 10 I BPS JIMP/E
1 IJMP
L — O 2 LOD 12 LOD | |SET|| 2 || o)
12 Q0 3 ouT Qo 10 ] BRD
4 LOD 13
— F———— P 5 MP ouT|F
13 6 LoD 14 - RQST 0 || ¢
7 ouT 01
— | (= 8 LOD 15 LOD||SET|| 3 9
4 Ql 9 JMP 10 | BPP “ JMP/E H
10 LOD 16
— F——— Jvp
15 1 ouT Q2 LOD||SET || 4
12 JEND = | Y
— ———(
16 Q2 ouT| PRsT!| 1 pr
JEND 16 Q BPS
LoD | [SET|| 5 || (|| 9 || ¢ ’
Thisjump circuit will give priority to 11, 13, and I5, in that order. 10 ' —— JUPIE
When input 11 is on, the first IMP is executed so that subsequent LOD||SET|| 6 s
output statuses of QO through Q2 are held. 10 ! ce>=
When input 11 is off, the first IMP is not executed so that the fol- ouT FRST 2 ‘J
lowing program is executed according to the actual input statuses of 16 Q BRD
12 through 16.
9 9 “
When 11 isoff and I3 ison, the second IMP is executed so that sub- | smp/E | | aMPE
sequent output statuses of Q1 and Q2 are held.
When both 11 and I3 are off, the first and second IMP's are not exe-
cuted so that the following program is executed according to the
actual input statuses of 14 through 16.
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SET and RST (Reset)

The SET and RST (reset) instructions are used to set (on) or reset (off) outputs, internal relays, and shift register bits. The SET
and RST instructions require one address which must be selected from the appropriate operand numbers. The same output
can be set and reset many times within aprogram. SET and RST instructions operate in every scan while the input is on.

Ladder Diagram Program List Key Operation
_| | ( SET)— Prgm Adrs Instruction Data LOD SET
10 Qo 0 LOD 10 10 0 0 H
1 SET Qo -
2 LOD 11 SET
3 | RsT Qo — (3T 0 o
— ——(RSTH LOD| | SET 1 ‘J
11 Q0 10 I BPS
F F
RST|VRST|| 0
Q Q «
Timing Chart Valid Operands
10 ON I—l Instruction | 1 Q M T C R
OFF — SET — |o031]0287| — | — |063
11 OOF'E | M RST — |031|0287| — | — [063
oN : ; When using in the high-speed processing mode,
Q0 o [ | operands are limited. See page 6-1.
END

The END instruction is always required at the end of a program; however, it is not necessary to program the END instruc-
tion after the last programmed instruction. The END instruction already exists at every unused address. (When an address

isused for programming, the END instruction is removed.)
. . . Key Operation
The END key is provided on the program loader for purposes other than programming an END

instruction, (whichisrarely necessary). A useful purpose for the END key isto find the program 7 v
address for the end of aprogram: END

A scan isthe execution of all instructions from address zero to the END instruction. The time required for this execution is
referred to as one scan time. The scan time varies with respect to program length, which corresponds to the address where
the END instruction is found.

During the scan time, program instructions are processed sequentially. Thisiswhy the output instruction closest to the
END instruction has priority over a previous instruction for the same output. No output isinitiated until all logic within a
scan is processed.

Output occurs simultaneously, and thisisthe first part of the END instruction execution. The second part of the END
instruction execution is to monitor all inputs, also done simultaneously. Then program instructions are ready to be pro-
cessed sequentially once again.
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Introduction

This chapter describes the advanced instruction menus, terms, available operands, formats, and data types used for

advanced instructions.

Advanced Instruction Menus

Advanced instructions are programmed using the ADV key of the program loader. To program an advanced instruction
using the program loader, select the address where you want to program an advanced instruction, and press the ADV and
V¥ keysto display the first menu of advanced instructions:

o [7]

The MENU1 of advanced instructions include
six headings of submenus. To show a sub-

Press the 0 key.

Press the 3 key.

[ MENU1] 0 NOP [ +-*/ MENU
0:NOP  3:+-*/ 1»END 1: ADD+ 4:DIV/
1: MOV 4: LOd C 2 END 2: SUB-

82: CWP 5: SFT 3 END 3: MJL*

Press the 1 key.

Press the 4 key.

menu, press a number 0 through 5. When the [ MOV MVENU] [ LOG C MENU|
submenu is displayed, press a number to pro- 1: MOV 4 | NOVN 1- ANDW

gram arequired advanced instruction, then the 2 NOVN 2 ORW
program screen is displayed to enter operands. 31 MOV 3 XORW

The NOP instruction is entered at the selected
addressin the editor screen immediately when
0 is pressed while the MENUL1 is displayed.

Press the 2 key.

Press the 5 key.

It is also possible to jump from the editor [ CNP MENU] ) [ B! T SFT N!ENU]
screen to the submenu by pressing the ADV 1= 4:> 1 SFTL 4. ROTR
key and a number, O through 9, A or B. 2. <> S <= 2: SFTR

3:< 6: >= 3: ROTL

To show the MENU2 of advanced instructions,

Press the 7 key.

Press the A key.

pressthe ¥ key while the MENU1 is dis- [ CLOCK MENU] [ HSC MENU]
played 1: CALR 4: CLKW 1: HSCO  4: HSC3
v 2: CALW 5: ADJ 2: HSC1
3: CLKR 3: HSC2
[ MENU2]
27: CLK A: HSC Press the 8 key. Press the B key.
8:I/F B: COVWM [1/F MENU| [ COVWM MENU]
9: EXT 1: DI SP 4: ANRL 1: TXD
) ] i 2. DGRD 2: RXD
The MENU2 includes five submenu headings. 3: ANRO 3 CVP2

As described above, to go to a submenu, press
anumber key 7 through B. When the submenu
isdisplayed, press a number to program a

Press the 9 key.

required advanced instruction, then the pro- [ EXT MENU|
gram screen is displayed to enter operands 1: PULS

To go back to MENU1 from MENU2, press 2. PVYWM
the A key. 3:A/D

Details of programming advanced instructions
are described in the following chapters.

USER’S MANUAL

81




8: ADVANCED INSTRUCTIONS

MICRG

Advanced Instruction List

Group Number | Symbol Name a:::: Available on
NOP 0 NOP No Operation 1 All MICRO3 and MICRO3C
11 MOV Move 3or4 | All MICRO® and MICRO3C
12 MOVN | Move Not 3or4 | Al MICRO® and MICRO3C
Wove 13 IMOV Indirect Move 5o0r6 All MICRO® and MICRO3C
14 IMOVN | Indirect Move Not 50r6 | All MICRO® and MICROC
21 CMP= Compare Equal To 4orb5 All MICRO® and MICRO3C
22 CMP<> | Compare Unequal To 40r5 | All MICRO® and MICRO3C
Comparison 23 CMP< | Compare Less Than 4or5 | Al MlCRoZ and MICRozC
24 CMP> Compare Greater Than 4orb5 All MICRO” and MICRO”°C
25 CMP<= | Compare Less Than or Equal To 4orb5 All MICRO® and MICRO3C
26 CMP>= | Compare Greater Than or Equal To 40or5 All MICRO® and MICRO3C
31 ADD Addition 4o0rb5 All MICRO® and MICRO3C
Binary 32 SuB Subtraction 4or5 | All MICRO® and MICROSC
Arithmetic 33 MUL Multiplication 40r5 | All MICRO® and MICRO3C
34 DIV Division 4o0rb All MICRO® and MICRO3C
41 ANDW AND Word 4o0rb5 All MICRO® and MICRO3C
23:::;’;ﬁon 42 ORW | OR Word 4or5 | AlMICRO3 and MICRO3C
43 XORW Exclusive OR Word 4o0rb5 All MICRO® and MICRO3C
51 SFTL Shift Left 3 All MICRO® and MICRO3C
Bit Shift 52 SFTR Shift Right 3 All MICRO3 and MICRO3C
:';:ate 53 ROTL | Rotate Left 3 All MICRO® and MICRO3C
54 ROTR Rotate Right 3 All MICRO® and MICRO3C
71 CALR Calendar Read 2 16- and 24-1/0 types only
72 CALW Calendar Write 2 16- and 24-1/0 types only
Real-time 73 | CLKR | Clock Read 2 16- and 24-1/0 types only
Clock/Calendar
74 CLKW Clock Write 2 16- and 24-1/0 types only
75 ADJ Adjust 1 16- and 24-1/0 types only
81 DISP Display 4 Transistor output type only
82 DGRD Digital Switch Read 4 Transistor output type only
Interface 3 3
83 ANRO Analog Read O 2 All MICRO® and MICRO®C
84 ANR1 Analog Read 1 2 16- and 24-1/0 MICRO3 only
Pulse 91 PULS Pulse Output 3 Transistor output type only
and A/D 92 PWM Pulse Width Modulation 3 Transistor output type only
Conversion 93 A/D Analog To Digjtal Conversion 2 All MICRO® and MICRO3C
Al HSCO High-speed Counter O (32 bits) 4 24V DC input type only
High-speed A2 HSC1 High-speed Counter 1 (32 bits) 2 24V DC input type only
Counter A3 HSC2 High-speed Counter 2 (32 bits) 4 Transistor output type only
A4 HSC3 High-speed Counter 3 (16 bits) 2 24V DC input type only
User B1 TXD Transmit 5 to 404 | MICROSC only
Communication B2 RXD Receive 5to 404 | MICRO3C only
Comparison B3 CMP2 Double-word Comparison 4orb5 MICRO3C only

Note: For details about the TXD, RXD, and CMP2 instructions, see the MICRO3C User's Manual.
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Programming Advanced Instructions Using Program Loader

Revising Advanced Instructions Using Program Loader

Repeat operation can be used with some advanced instructions. When repeat is designated for a source or destination oper-
and, consecutive operands as many as the repeat cycles are processed starting with the designated operand. Details of
repeat operation are described in following chapters. Repeat operation can be programmed using the program loader,
shown bel ow.

Example: Program the MOV (move) instruction
. N MOV S1 D1R REP H
with 5 repeat cycles for destination operand D1. ’_{I 0 D10 D50 5
First, program the input condition for the advanced instruction pressing the LOD, 1 Si»
I, 0, and ¢ keys. Then program the MOV (move) instruction pressing the keys
shown below. MOV
D1:
‘ ADV ’ 1 1
BPS BPS
Program data registers D10 and D50 for source operand S1 and destination oper- 1Sl° D10
and D1. The cursor can be moved using the ¥ and A keys. )
EOR 1 0’7 EOR 5H0’ D1» D 50
D BPS D CcC=

Note: To enter adecimal or hexadecimal constant for a source operand, pressthe LOD/10 or OUT/16 key followed by the
constant value.

With the cursor placed at the operand to designate repeat operation, press the

REP (repeat) key. The display changes as shown on the right. 151: D10
Di» D 50 -R
REP R=
On the right of the operand to repeat, “—R” is displayed.
Move down the cursor to the bottom line, and enter the quantity of repeat cycles, 1s1° D10
which can be 1 through 31. )

El DI: D50 -R
cc= Rr 5

When programming of all operands and repesat cyclesis complete, return to the
- 0 LCD I 0
normal editor screen.
1 (MV)

5»END
6 END

Place the cursor at the advanced instruction you want to revise using the ¥ and 0 LOD | 0

keys.
A keys 1 ( MOV )
Al
6 END
With the cursor placed at the advanced instruction, press the p key. 1 Sl» D 10

id o
D1: D 50 -R

The editor screen for the advanced instruction will be displayed with the pro- R=5
grammed operands.

To exit after revising is complete, press the ¢ key.
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Structure of an Advanced Instruction

Source Operand  Destination Operand Opcode

Opcode Repeat Cycles The opcodeisasymbol to identify the advanced instruction.

Source Operand
’_1 —{MOv SIR D1R REP “ The source operand specifies the 16-bit word data to be pro-
10

R R W cessed by the advanced instruction. Some advanced instruc-
tions require two source operands.

Repeat Designation .
Repeat Designation > g Destination Operand

Specifies whether repeat is used for the operand or not. The destination operand specifies the 16-bit word data to
store the result of the advanced instruction. Some advanced

Repeat Cycles instructions require two destination operands.

Specifies the quantity of repeat cycles: 1 through 31.

Input Condition for Advanced Instructions

Almost all advanced instructions must be preceded by a contact, except NOP (no operation) and HSCO through HSC3
(high-speed counter) instructions. The input condition can be programmed using a bit operand such as input, output, inter-
nal relay, or shift register. Timer and counter can also be used as an input condition to turn on the contact when the timer
times out or the counter counts out.

While the input condition is on, the advanced instruction is exe- ’_{
10

cuted in each scan. To execute the advanced instruction only at
therising or falling edge of the input, use the SOTU or SOTD
instruction.

sotul{ mMov  s1 DI  REP
DI0 D20  #x

Source and Destination Operands

The source and destination operands specify 16-bit word data. When a bit operand such as input, output, internal relay, or
shift register is designated as a source or destination operand, 16 points starting with the designated number are processed
as source or destination data. When aword operand such astimer or counter is designated as a source operand, the current
value isread as a source data. When atimer or counter is designated as a destination operand, the result of the advanced
instruction is set to the preset value for the timer or counter. When a data register is designated as a source or destination
operand, the datais read from or written to the designated data register.

Using Timer or Counter as Source Operand

Since al timer instructions—TIM (100-msec timer), TMH (10-msec timer), and TM S (1-msec timer)—subtract from the
preset value, the current value is decremented from the preset value and indicates the remaining time. As described above,
when atimer is designated as a source operand of an advanced instruction, the current value, or the remaining time, of the
timer isread as a source data. Reversible counters CO and C1 start counting at the preset value and the current valueis
incremented or decremented from the preset value. Adding counters C2 through C31 start counting at 0, and the current
value isincremented up to the preset value. When any counter is designated as a source operand of an advanced instruc-
tion, the current value is read as a source data.

Using Timer or Counter as Destination Operand

As described above, when atimer or counter is designated as a destination operand of an advanced instruction, the result
of the advanced instruction is set to the preset value of the timer or counter. Since timer and counter preset values can be 0
through 9999, make sure that the result of the advanced instruction does not exceed 9999. If the result to be set to atimer
or counter designated as destination exceeds 9999, a user program execution error will result, then error indicator ERR1 is
lit and special internal relay M304 turns on.

When atimer or counter preset value is designated using a data register, the timer or counter cannot be designated as a des-
tination of an advanced instruction. When executing such an advanced instruction, a user program execution error will

result. If atimer or counter is designated as a destination of an advanced instruction and if the timer or counter is not pro-
grammed, then auser program execution error will also result. For details of user program execution error, see page 18-5.

Note: When a user program execution error occurs, the result is not set to the destination.
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Using Input or Output as Source or Destination Operand

When an input or output is designated as a source or destination operand of an advanced instruction, 16 points starting
with the designated number are used. Depending on the MICRO? base unit used alone or in the expansion link system,
availableinput terminalsare limited and special careis needed. In the standard processing mode, inputs 10 through 135 and
outputs QO through Q31 are available. In the high-speed processing mode, available I/O numbers are limited to 10 through
115 and QO through Q11. Only these I/O numbers can be used for advanced instructions although the internal RAM has an
1/O area of 10 through 137 and QO through Q37 for processing user programs.

Expansion Inout No 10-1/0 Base Units 16-1/0 Base Units 24-1/0 Base Units
Link Station p ' (6 input points) (9 input points) (14 input points)
10 to 15 Input terminals available
16 and 17 Input terminals available ] ]
Base 10 Input terminals available
Station Always off (0)
111 to 115
Always off (0)
116 and 117 Always off (0)
120 to 125 Input terminals available
126 and 127 Input terminals available ) )
Expansion 130 Input terminals available
Station Always off (0)
131 to 135
Always off (0)
136 and 137 Always off (0)
Expansion Output No 10-1/0 Base Units 16-1/0 Base Units 24-1/0 Base Units
Link Station P ' (4 output points) (7 output points) (10 output points)
Q0 to Q3 Output terminals available ) ]
Output terminals available
Q4 to Q6 . .
Base o7 Output terminals available
Station Impossible to output .
Q10 and Q11 Impossible to output
Q12 to Q17 Impossible to output
Q20 to Q23 Output terminals available ) )
Output terminals available
Q24 to Q26 ) .
Expansion 027 Output terminals available
Station Impossible to output _
Q30 and Q31 Impossible to output
Q32 to Q37 Impossible to output

Input Source in the Move Instruction

C
M317

b
M317

C
M317

M317 isthe in-operation special internal relay which remains on during

The MOV (move) instruction sets data of 16 inputs |0 through 117 to data
register DO. When using a 10-1/0 MICRO® base unit, input terminals for 16
through 117 are not available, and these upper bits are always set to 0.

The MOV (move) instruction sets data of 16 inputs 110 through 127 to data
register D10. When using two 16-1/O MICRO® base units in the expansion
link system, input terminals for 111 through 117 are not available, and these
intermediate bits are always set to 0.

The MOV (move) instruction sets data of 16 inputs starting with 130 to data
register D20. When using two 24-1/0 MICRO® base units in the expansion
link system, input terminals for 136 through 147 are not available, and these
upper bits are always set to 0.

MoV S1 D1 REP .

10 DO % operation.
MOV S1 D1 REP

110 D10 *k
MoV S1 D1 REP

130 D20 *x
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Using Input or Output as Source or Destination Operand, continued
Output Destination in the Move Instruction

—Imov st b1 rep || MSL7isthein-operation special internal relay which remains on during
M317 DO QO *% Operatl on.
The MOV (move) instruction sets data of data register DO to 16 outputs QO

through Q17. When using a 10-1/0 MICRO® base unit, output terminals for
Q4 through Q17 are not available, and these bits cannot be taken out.

The MOV (move) instruction sets data of D10 to 16 outputs Q10 through
_|\/||31|7 MoV Dsllo QDllO FEEP | Q27. When using two 16-1/0 MICRO? base unitsin the expansion link sys-
tem, output terminals for Q10 through Q17 and Q27 are not available, and
these bits cannot be taken out.

The MOV (move) instruction sets data of D20 to 16 outputs starting with
_Ml 3{7_ MOV DSle 8310 FiE*P 1 Q30. When using two 24-1/0 MICRO® base units in the expansion link sys-

tem, output terminals for Q32 through Q47 are not available, and these bits
cannot be taken out.

Discontinuity of Operand Areas

Each operand areais discrete and does not continue, for example, from input to output or from output to internal relay. In
addition, special internal relays M 290 through M317 are in a separate area from internal relays MO through M287.

Sincetheinternal relay endsat M287, the MOV (move) instruction setsonly
’_M‘31|7 Mov MSZ%O B(l) FEEP “ 8 internal relays M 280 through M 287 to data register DO. Upper 8 bits of
DO aresetto 0.

Advanced instructions execute operation only on the available operands in the valid area. If invalid operands are desig-
nated, a user program syntax error occurs when transferring the user program to the MICRO? base unit.

The MOV (move) instruction sets data of dataregister DO to 16 outputs Q20
’_M{ 31|7 MoV ,§% %125 REP “ through Q37 in the first repeat cycle. The destination of the second cycleis
the next 16 outputs Q40 through Q57, which areinvalid, resulting in a user
program syntax error, and error indicator ERR1 islit.

For details of repeat operations, see the following chapters.

0 NOP (No Operation)

NoP No operation is executed by the NOP instruction.
The NOP instruction may serve as a place holder. Another use would be to add a delay to the MICRO®

scan time, in order to simulate communication with a machine or application, for debugging pur-

poses.
Key Operation
No operands can be programmed for the NOP instruction.
ADV 0 O»NOP
1 END
5 END
6 END

Details of all other advanced instructions are described in following chapters.
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Introduction

Data can be moved using the MOV (move), MOV N (move not), IMOV (indirect move), or IMOVN (indirect move not)
instruction. The moved datais 16-bit word data, and the repeat operation can also be used to increase the quantity of data
moved. Inthe MOV or MOV N instruction, the source and destination operand are designated by S1 and D1 directly. Inthe
IMOV or IMOVN instruction, the source and destination operand are determined by the offset values designated by S2 and
D2 added to source operand S1 and destination operand D1.

Since the move instructions are executed in each scan whileinput is on, a pulse input from an SOTU or SOTD instruction
should be used as required.

11 MOV (Move)

S1 - D1
— | MoV ilE*RZ eiﬁ) FfEP “ When input ison, 16-bit word data from operand designated by S1 is moved
to operand designated by D1.
Key Operation
En 1 D1
ADV’ 1 1 1 Sl» ter operands S1 and
BPS BPS MOV When repesat isrequired, pressthe REP key for the operand
D1: to repeat, and enter the number of repeat cycles.
To exit, pressthe ¢ key.
Valid Operands (Standard Processing)
Operand Function | Q M T C R D Constant | Repeat
S1 (Source 1) Operand to move 0-35|031| 0317 | 031|031 | 063|099 | 065535 1-31
D1 (Destination 1) Operand to move to — | 031 | 0287 | 031 | 0-31 | 0-63 | 099 — 1-31

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the datais written in as a preset value which can be 0 through 9999.

When abit operand such asinput, output, internal relay, or shift register is used as the source or destination, 16 points are
used. When repeat is designated for a bit operand, the quantity of operand bits increasesin 16-point increments.

Examples: MOV

810 - D2

| DO

’_‘I 0 MoV 88110 B% R,EP “ When input 10 is on, constant 810 designated by Dlgl
source operand S1 is moved to dataregister D2

designated by destination operand D1.

D2| 810 |~— 810

D10 - D2
’_{I 1|_ Mov 5’110 B% FiE*P “ When input 11 is on, the datain data register D10
designated by source operand S1 is moved to data
register D2 designated by destination operand D1.

D10 - MO

’—ﬂ 2|— MoV Dsllo ,% FiE*P “ When input 12 is on, the datain data register D10 designated by source
operand S1 is moved to 16 internal relays starting with MO designated by

destination operand D1.

D10 —— MO through M7, M10 through M17

The datain the source data register is converted into 16-bit binary data, and the ON/OFF »D 10 12345
statuses of the 16 bits are moved to internal relays MO through M7 and M 10 through M17. M O mOOmmEOC
MO isthe LSB (least significant bit). M17 isthe MSB (most significant bit). When DO, MO,

and M 10 are monitored on the program loader, the data is displayed as shown on the right. M10 pooommoo
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Repeat Operation in the Move Instructions

When the S1 (source) is designated with repeat, operands as many as the repeat cycles starting with the operand designated
by S1 are moved to the destination. As aresult, only the last of the source operands is moved to the destination.

'—<|2|—

When the D1 (destination) is designated to repeat, the source operand designated by S1 is moved to all destination oper-
ands as many as the repeat cycles starting with the destination designated by D1.

'—<|3|—

When both S1 (source) and D1 (destination) are designated to repeat, operands as many as the repeat cycles starting with
the operand designated by S1 are moved to the same quantity of operands starting with the operand designated by D1.

Sour ce (Repeat = 3)
i i

Source (Repeat = 3) Destination (Repeat = 0)
p20[ 122 |
p21 [

p22 [ ]

D10

MOV  S1R D1 REP
D20 3

Sour ce (Repeat = 0) Destination (Repeat = 3)

MOV S1

D10 D20 3

D1R REP ~‘

MOV S1IR Destination (Repeat = 3)
D10

D1R REP
D20 3

The MOV (move) instruction moves 16-bit word data. When a bit operand such asinput, output, internal relay, or shift reg-
ister is designated as the source or destination operand, 16 bits starting with the one designated by S1 or D1 are the target
data. If arepeat operation is designated for a bit operand, the target data increases in 16-bit increments.

MOV

S1

D1R REP

D10

'—<|5|—

MO

3

i

Sour ce (Repeat = 0)

Destination (Repeat = 3)
—MO through M7, M10 through M17
—M20 through M 27, M30 through M 37

——M40 through M47, M50 through M57

If the repeat operation is designated for both the source and destination and if a portion of the source and destination areas
overlap each other, then the source datain the overlapped areais also changed.

MOV SIR DLIR REP Befor e execution Results
|6| DI0 D12 4 D10 D10 D10
D11 2 D11 2 D11 2
Source: D10 through D13 (Repesat = 4) D12l 3 D12l 1 J D12l 1
Destination: D12 through D15 (Repeat = 4) D13l a D13l 2 D13l 2 _|
D14 D14 D14 1 J
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1

MOVN (Move Not)

MOVN S1(R)

*kkkk

|_

-

D1(R) REP
* %k k% * %

Key Operation

SINOT - D1

When input is on, 16-bit word data from operand designated by S1is
inverted bit by bit and moved to operand designated by D1.

1

BPS

2

‘ADV ’
BRD

1 Si»

N Di:

Enter operands S1 and D1.

To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

When repeat isrequired, pressthe REP key for the operand
to repeat, and enter the number of repeat cycles.

Operand Function | Q M T C R D Constant | Repeat
S1 (Source 1) Operand to move 035|031 | 0317 | 0-31 | 0-31 | 0-63 | 099 | 065535 1-31
D1 (Destination 1) Operand to move to — 1031|0287 | 031|031 | 063|099 — 1-31

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is used as S1, the timer/counter current value is read out. When T (timer) or C (counter) is
used as D1, the datais written in as a preset value which can be 0 through 9999.

When abit operand such as input, output, internal relay, or shift register is used as the source or destination, 16 points are
used. When repeat is designated for a bit operand, the quantity of operand bits increasesin 16-point increments.

MOVN S1
M10

D1 REP
M50 *x

Examples: MOVN
’_‘I OI_ Wheninput [0ison, the 16 interna relays starting with M 10 designated by
source operand S1 are inverted bit by bit and moved to 16 internal relays

starting with M50 designated by destination operand D1.

M 10 through M17, M20 through M27 NOT — M50 through M57, M60 through M67

The ON/OFF statuses of the 16 internal relays M 10 through M 17 and M 20 through M27 are inverted and moved to 16 inter-
nal relays M50 through M57 and M60 through M67. When M50 and M60 are monitored on the program loader, the datais
displayed as shown on the right below. M50 isthe LSB (least significant bit), and M67 isthe MSB (most significant bit).

S1

“ M10NOT - M50

MSB LSB NVON
Beforeinversion (M27-M10): [0][0[1]1][0]o[o]o][o]o]1]1][1]0[0]1] »M 50 OEmOOCEE

MSB D1 LSB M 60 EEEROOEE
After inversion (M67-M50): [1[1]o]o][1]a]1]1][1]1]0]o][o[1]1]0O]

810 NOT - D2
’_{I 1|— MOVN g‘fb B% FiE*P “ When input 11 ison, decimal constant 810 designated by source operand S1
is converted into 16-bit binary data, and the ON/OFF statuses of the 16 bits
are inverted and moved to data register D2 designated by destination oper-
and D1.
MSB S1 LSB DO
Beforeinversion (810): [0]0]o0[o][oJo[1]1][o[o]1[0][1]0]1]0] D1l |
MSB D1 LSB D2 | 64725 |l~— 810
After inversion (64725): [1[1][1]1][1]1[o]o][1][1]o]1][0]1]0]1]
D10NOT - D2 I
D20 || 64605 |
’_¢I 2|_ MOVN S~ DL REP “ When input 12 is on, the datain data register D30 l/\/';
H . . . 2N
designated by S1 isinverted bit by bit and moved T |
to dataregister D20 designated by D1. D30[__930 |
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1

IMOV (Indirect Move)

3
S1+S2 - D1+D2
’_{ F— MOV %ﬁ) **SE* ?}SE) *?,;2 N FEEP “ When theinput is on, the values contained in operands des-
ignated by S1 and S2 are added to determine the source of
data. The 16-bit word data so determined is moved to des-
tination, which is determined by the sum of values con-
tained in operands designated by D1 and D2.

Key Operation

Enter operands S1, S2, D1, and D2.

‘ ADV 1 3 1 Si»
BPS | | _BPP | MOV S2: When repeat is required, press the REP key for the operand
D1: to repeat, and enter the number of repeat cycles.
D2: To exit, press the « key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D | Constant | Repeat
S1 (Source 1) Base address to move from | 0-35 | 0-31 | 0-317 | 0-31 | 0-31 | 0-63 | 0-99 — 1-31
S2 (Source 2) Offset for S1 0-35 | 0-31 | 0287 | 0-31 | 0-31 | 0-63 | 0-99 — —
D1 (Destination 1) | Base address to move to — 1031|0287 | 031|031 | 063 | 099 — 1-31
D2 (Destination 2) | Offset for D1 0-35 | 031 | 0287 | 0-31 | 0-31 | O-63 | 0-99 — —

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is designated as S1, S2, or D2, the operand data is the timer/counter current value. When T
(timer) or C (counter) is designated as D1, the operand data is the timer/counter preset value which can be 0 through 9999.

Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the oper-
and range. If the derived source or destination operand is out of the operand range, a user program execution error will
result, turning on special internal relay M304 and error indicator ERR1.

When a bit operand such as input, output, internal relay, or shift register is used as the source or destination, 16 points are
used. When repeat is designated for a bit operand, the quantity of operand bits increases in 16-point increments.

Source operand S2 and destination operand D2 do not have to be designated. If S2 or D2 is not designated, the source or
destination operand is determined by S1 or D1 without offset.

Example: IMOV

O-

p— MOV Sl S2 D1 D2 REP
10 D20 C10 D10 D25 *x

D20+ C10 - D10+ D25

Source operand S1 and destination operand D1 determine the type of operand. Source operand
S2 and destination operand D2 are the offset values to determine the source and destination
operands.

If the current value of counter C10 designated by source operand S2 is 4, the source datais
determined by adding the offset to data register D20 designated by source operand S1:

D(20 + 4) = D24

If data register D25 contains a value of 20, the destination is determined by adding the offset to D30| 6450 |
dataregister D10 designated by destination operand D1. L

D(10 + 20) = D30 ciof 4 ]
Asaresult, when input 10 ison, the datain data register D24 is moved to data register D30.
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1

IMOVN (Indirect Move Not)

4
S1+S2NOT - D1+D2
’_{ F— MOVN %(*R*) **Sf* eiﬁ) *[3*2* REP “ When input is on, the values contained in operands desig-
nated by S1 and S2 are added to determine the source of
data. The 16-bit word data so determined isinverted and
moved to destination, which is determined by the sum of
values contained in operands designated by D1 and D2.

Key Operation
‘ ADV ’ 1 ‘ 4 ’ 1 Sl» Enter operands S1, S2, D1, and D2.
BPS | MOV S2: When repeat isrequired, pressthe REP key for the operand
N Di: to repeat, and enter the number of repeat cycles.
D2: To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant | Repeat
S1 (Source 1) Base address to move from | 0-35 | 0-31 | 0-317 | 0-31 | 0-31 | 0-63 | 0-99 — 1-31
S2 (Source 2) Offset for S1 0-35 | 031 | 0287 | 0-31 | 0-31 | 063 | 0-99 — —
D1 (Destination 1) |Base address to move to — | 0312|0287 | 031|031]| 063 | 099 — 1-31
D2 (Destination 2) | Offset for D1 035|031 | 0287 | 031|031 | 063|099 — —

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) isdesignated as S1, S2, or D2, the operand data is the timer/counter current value. When T
(timer) or C (counter) is designated as D1, the operand datais the timer/counter preset value which can be 0 through 9999.

Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the oper-
and range. If the derived source or destination operand is out of the operand range, then a user program execution error
will result, turning on special internal relay M304 and error indicator ERR1.

When abit operand such as input, output, internal relay, or shift register is used as the source or destination, 16 points are
used. When repeat is designated for a bit operand, the quantity of operand bits increases in 16-point increments.

Source operand S2 and destination operand D2 do not have to be designated. If S2 or D2 is not designated, the source or
destination operand is determined by S1 or D1 without offset.

Example: IMOVN

— IMOVN S1 S2 D1 D2 REP
10 C10 D10 D30 D20 *x

C10+ D10NOT - D30+ D20

Source operand S1 and destination operand D1 determine the type of operand. Source operand
S2 and destination operand D2 are the offset values to determine the source and destination
operands.

If the data of data register D10 designated by source operand S2 is 4, then the source datais
determined by adding the offset to counter C10 designated by source operand S1.

C(10+4)=C14
If dataregister D20 designated by destination operand D2 contains a value of 15, then the desti- D46
nation is determined by adding the offset to data register D30 designated by destination operand I
D1: c13

D(30 + 15) = D45 Cl14| 6450

As aresult, when input 10 is on, the current value of counter C14 isinverted and moved to data C15 E’
register D45.
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10: COMPARISON INSTRUCTIONS

Introduction

Data can be compared using comparison instructions, such as equal to, unequal to, less than, greater than, less than or
equal to, and greater than or equal to. When the comparison result is true, an output or internal relay isturned on. The
repeat operation can also be used to compare more than one set of data.

Since the comparison instructions are executed in each scan whileinput is on, a pulse input from an SOTU or SOTD
instruction should be used as required.

21 CMP= (Compare Equal To)

CMP= SI(R)

*kkkk

’—H—

S2(R)

*kkkk

D1(R)

*k k%

REP

* %

CMP<> (Compare Unequal To)

CMP<>S1(R)

*kkkk

’—H—

S2(R)

*kkk*k

D1(R)

*kkk

REP

**

CMP< (Compare Less Than)

CMP< SI(R)

*hkkk*k

’—H—

S2(R)

*kkkk

D1(R)

*kkk

REP

**

CMP> (Compare Greater Than)

CMP> SI(R)

*kkkkk

’—H—

S2(R)

*kkk*k

D1(R)

*kkk

REP

**

S1=82 - D1on

When input is on, 16-bit word data designated by source operands
S1 and S2 are compared. When S1 dataiis equal to S2 data, desti-
nation operand D1 isturned on. When the condition is not met, D1
isturned off.

S1#£S2 - Dlon

When input is on, 16-bit word data designated by source operands
S1 and S2 are compared. When S1 datais not equal to S2 data,
destination operand D1 is turned on. When the condition is not
met, D1 isturned off.

S1<S2 - Dlon

When input is on, 16-bit word data designated by source operands
S1 and S2 are compared. When S1 datais less than S2 data, desti-
nation operand D1 isturned on. When the condition is not met, D1
isturned off.

S1>S2 - Dlon

When input is on, 16-bit word data designated by source operands
S1 and S2 are compared. When S1 data is greater than S2 data,
destination operand D1 is turned on. When the condition is not
met, D1 isturned off.

CMP<= (Compare Less Than or Equal To)

CMP<= S1(R)

*kkk*k

S2(R)

*kkk*k

D1(R)

*kkk

REP

**

’—H—

|

S1<S2 - Dlon

When input is on, 16-bit word data designated by source operands
S1 and S2 are compared. When S1 datais less than or equal to S2
data, destination operand D1 is turned on. When the condition is
not met, D1 isturned off.

CMP>= (Compare Greater Than or Equal To)

CMP>= S1(R)

*kkk*k

’—H—

S2(R)

*kkk*k

D1(R)

*kkk

REP

**

|

Key Operation

S1>2S2 - D1lon

When input is on, 16-bit word data designated by source operands
S1 and S2 are compared. When S1 datais greater than or equal to
S2 data, destination operand D1 is turned on. When the condition

isnot met, D1 isturned off.

Pressthe ADV key, followed by the advanced instruction number.

2

1

1 Sl»

‘ADV’

BRD

BPS

CWP S2:
(=) D1:

Enter operands S1, S2, and D1.

When repeat isrequired, pressthe REP key for the operand
to repeat, and enter the number of repeat cycles.

To exit, pressthe ¢ key.
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Valid Operands (Standard Processing)

Operand Function 1 Q M T (o R D Constant Repeat
S1 (Source 1) Data to compare 0-35 | 031 | 0-317 | 0-31 | 0-31 | 063 | 0-99 0-65535 1-31
S2 (Source 2) Data to compare 035|031 | 0317 | 0-31 | 0-31 | 063 | 0-99 0-65535 1-31
D1 (Destination 1) | Comparison output — | 0310287 | — — — — — 1-31

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current valueisread out. When T (timer) or C
(counter) is used as D1, the datais written in as a preset value which can be 0 through 9999.

Examples: CMP>=

The comparison output is usually maintained while the input to the comparison instruction is off. If the comparison output
ison, the on statusis maintained when the input is turned off as demonstrated by this program.

ol
—{cvp>= s1 s2 DI  REP Input 10 7 [1 [ |
10 D10 C1 Qo0 *x i i
. D10=C1 |
Comparison Result 776 1 [ ‘ | | |
. ON 1 1 1 1
Comparison Output Q0 [ [ | |
This program turns the output off when the input is off.
CMP>= Sl 2 D1 REP Input 10 OOFIE [] [ |
10 DI0 C1 MO T
. D10=C1
| , Comparison Result 76 o1 [ _ | | |
I \ ' ' ' '
MO 0 ON
Q Output Q0 ¢ |_| | |

Repeat Operation in the Comparison Instructions

When S1 and/or S2 (source) is designated to repeat, D1 (destination) is hormally required to be designated to repeat, oth-
erwise only the result of the comparison in the last repeat cycle is set to one destination.

When S1 (source) and D1 (destination) are designated with repeat, operands as many as the repeat cycles starting with the
operand designated by S1 are compared with the operand designated by S2. The comparison results are set to operands as
many as the repeat cycles starting with the operand designated by D1.

’_{ —IcmP= siR = DIR REP “ S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
11 D20 15 M10 3 15 M 10 turned off
15 M11 turned on

< > 15 > M12 turned on

When S2 (source) and D1 (destination) are designated to repeat, the operand designated by S1 is compared with operands
as many as the repeat cycles starting with the operand designated by S2. The comparison results are set to operands as
many as the repeat cycles starting with the operand designated by D1.

CMPo= Sl <R _DLR REP S1 (Repeat = 0) S2 (Repeat = 3) D1 (Repeat = 3)
|2| 20 D15 Q0 3 20 < D15 10 | —— QOturned on

20 < D16 — QLturned on
20 < D17 —— Q2 turned off

When S1, S2 (source), and D1 (destination) are designated to repeat, operands as many as the repeat cycles starting with
the operands designated by S1 and S2 are compared with each other. The comparison results are set to operands as many
as the repeat cycles starting with the operand designated by D1.

CMP-SIR SR _DILR REP S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|3| DI5 D20 Q10 3 D15 <~—> D20 — Q10 turned on

D16 <~— D21 — Q11 turned on
D17 ~—> D22 — Q12 turned off
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11: BINARY ARITHMETIC INSTRUCTIONS

Introduction

The binary arithmetic instructions make it possible for the user to program computations using addition, subtraction, mul-
tiplication, and division. For addition and subtraction operands, internal relay M303 is used to carry or to borrow.

31  ADD (Addition)

3

3

3

S1+S2 - D1,CY

’—1 F— ADD ilf*Rz 3(52 '2}93) R*EP “ When input is on, 16-bit word data designated by source operands
S1 and S2 are added. The result is set to destination operand D1
and carry (M303).
2 SUB (Subtraction)
S1-S2 - D1, BW
’_‘ F—SuB f}f*Rz *Sf*(*R*) ?}55) FiE*P “ When input is on, 16-bit word data designated by source operand
S2 is subtracted from 16-bit word data designated by source oper-
and S1. Theresult is set to destination operand D1 and borrow
(M303).
3  MUL (Multiplication)
S1xS2 - D1
’_‘ F— MUt ilf*Rz EES*RZ E}SE) R*E*P “ When input ison, 16-bit word data designated by source operand
Slismultiplied by 16-bit word data designated by source operand
S2. Theresult is set to destination operand D1.
When the result exceeds 65535, error indicator ERR1 and special
internal relay M304 (user program execution error) are turned on.
4 DIV (Division)
S1+ S2 - D1 (quotient), D1+1 (remainder)
’_‘ I DIV ilf*Rz f’fﬁz E}@ FEEP “ When input is on, 16-bit word data designated by source operand
Slisdivided by 16-bit word data designated by source operand
S2. The quotient is set to destination operand D1, and the remain-
der isset to D1+1.
When S2is 0 (dividing by 0), error indicator ERR1 and special
internal relay M 304 (user program execution error) are turned on.
Key Operation
Pressthe ADV key, followed by the advanced instruction number.
‘ ADV ’ 3 1 1 Sl» Enter operands S1, S2, and D1.
BPP J LBPS ADD S2: When repeat is required, pressthe REP key for the operand
(+) D1: to repeat, and enter the number of repeat cycles.
To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant | Repeat
S1 (Source 1) Data for calculation 035|031 | 0317 | 0-31 | 0-31 | 0-63 | 099 | 065535 1-31
S2 (Source 2) Data for calculation 035031 | 0317 | 031 | 0-31 | 063 | 0-99 | 0-65535 1-31
D1 (Destination 1) | Destination to store results | — | 0-31 | 0-287 | 0-31 | 0-31 | 0-63 | 0-99 — 1-31

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value isread out. When T (timer) or C
(counter) isused as D1, the datais written in as a preset value which can be 0 through 9999.

Note: When using the timer or counter as destination, make sure that the data does not exceed the maximum preset value
of 9999. When the preset val ue exceeds 9999, a user program execution error will result, turning on error indicator ERR1
and special internal relay M304. When a user program execution error occurs, the result is not set to the destination.

Since the binary arithmetic instructions are executed in each scan while input is on, a pulseinput from an SOTU or SOTD
instruction should be used as required.
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Using Carry or Borrow Signals

When the D1 (destination) data exceeds 65535 as a result of addition, a carry occurs, and special internal relay M303 is
turned on. When the D1 (destination) datais less than zero as aresult of subtraction, a borrow occurs, and specia internal
relay M303 is turned on.

There are three ways to program the carrying process (see examples below). If acarry never goes on, the program does not
have to include internal relay M303 to process carrying. If a carry goes on unexpectedly, an output can be programmed to
be set as awarning indicator. If acarry goes on, the number of times a carry occurs can be added to be used as one word
datain a specified register.

Example: ADD

This example demonstrates the use of a carry signal from special internal relay M303 to set an alarm signal.
| soTULd ADD Sl 2 D1 REP D2+500 - D2

10 D2 500 D2 *k

: (SET)- When acarry occurs, output QO is set asawarning indicator.
é&gmvt' ggge M303 Q0 When the acknowl edge pushbutton (input 11) is pressed,

L | (RST)- the warning indicator is reset.

11 Qo0

Example: Repeat Operation Using ADD
This example uses the repeat operation to total the current values of four counters using the ADD (addition) instruction.

When input 10 is turned on, the MOV (move) instruction
0 SOTU [ MOV Sol Bé R*EP sets 0 to data register DO.

If the current values of counters CO through C3 are 10, 20,

ADD SR 52 Dl REPH 30, and 40, respectively, then the ADD instruction with 4
repeat cycles totalizes the current values as follows:

CO0 (10) + DO (0) - DO (10)

C1(20) + DO (10) - DO (30)

C2(30) + DO (30) - DO (60)

C3(40) + DO (60) — DO (100)

Data register DO stores the final result of 100.

Example: SUB
The following example demonstrates the use of special internal relay M303 to process a borrow.

D12-7000 - D12

— —sotu suB  s1 S2 DL REP :
10 D12 7000 D12 = To process borrowing so that the number of
| SUB__ S1 > ST REP times a borrow occurs is subtracted from D13.
M303 D13 1 D13 = When aborrow occurs, D13 is decremented by one.

Example: MUL

MUl st & b1 Rrep
_||1 DI0 D20 D30

D10 x D20 - D30
“ When input |1 ison, dataof D10 is multiplied by data of D20,
and the result is set to D30.
Note: When the result exceeds 65535, a user program execution error will result, turning on error indicator ERR1 and spe-
cia internal relay M304 (user program execution error). The result is not set to the destination operand.

Example: DIV

oIV o1 > D1 REP D10+ D20 - D30 (quotient), D31 (remainder)
12 DI0 D20 D30  *x When input 12 is on, data of D10 is divided by data of D20. The

guotient is set to D30, and the remainder is set to D31.

Note: Destination uses two word operands, so do not use data register D99 as destination operand D1, otherwise a user
program syntax error occurs, and error indicator ERR1 islit. When using a bit operand such as internal relay for destina
tion, 32 internal relays are required; so do not use internal relay M251 or alarger number as destination operand D1.
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Repeat Operation in the ADD, SUB, and MUL Instructions

Source operands S1 and S2 and destination operand D1 can be designated to repeat individually or in combination. When
destination operand D1 is not designated to repeat, the final result is set to destination operand D1. When repeat is desig-
nated, consecutive operands as many as the repeat cycles starting with the designated operand are used. Since the repeat
operation works similarly on the ADD (addition), SUB (subtraction), and MUL (multiplication) instructions, the following

examples are described using the ADD instruction.

When only S1 (source) is designated to repeat, the final result is set to destination operand D1.

s

SOTU

ADD S1R

D10

S2
D20

D1
D30

REP
3

i

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
D10 10 + D20|| 25 — D30| (39
D11|| 15 + D20 — D30 (40)

o2 2] + o[ 5] — o[ 5]

When only S2 (source) is designated to repeat, the final result is set to destination operand D1.

B

SOTU

ADD

S1
D10

S2R
D20

D1
D30

REP
3

i

When only D1 (destination) is designated to repeat, the same result is set to 3 operands starting with D1.

B

SOTU

ADD

S1
D10

S2
D20

D1R REP
D30 3

i

S1 (Repeat = 0) S2 (Repeat = 3) D1 (Repeat = 0)
D10 10 | + D20 25 ]| — D30[ (35) |
D10| 10 + D21| 35 — D30| (45
D10| 10 + D22\ 45 — D30|_ 55

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
D10 10 + D20|| 25 — D30|_ 35
D10| 10 + D20 — D31| 35 |

o[ 0] + o[ B] — o[ 5]

When S1 and S2 (source) are designated to repeat, the final result is set to destination operand D1.

-

SOTU

ADD S1R
D10

S2R
D20

D1
D30

REP
3

i

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)

D10[ 10 | + D20[ 25 | —= D30[ (9 ]

D11
D12

15

20

+ D21
+ D22

35

45

— D30
— D30

(50)

65

When S1 (source) and D1 (dest.) are designated to repeat, different results are set to 3 operands starting with D1.

s
B

SOTU

ADD S1R
D10

S2
D20

D1R REP
D30 3

i

SOTU

ADD S1
D10

S2R
D20

D1R REP

D30

3

i

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
D10 10 + D20| 25 — D30 35
D11|| 15 + D20 — D31| 40 |

ou[ 2] + o[ B — o[ 8]

When S2 (source) and D1 (dest.) are designated to repeat, different results are set to 3 operands starting with D1.

When all operands are designated to repeat, different results are set to 3 operands starting with D1.

B

SOTU

ADD S1R
D10

S2R
D20

D1R REP
D30 3

i

S1 (Repeat = 0) S2 (Repeat = 3) D1 (Repeat = 3)
Do 10 | + D20 25 | —= D30 35 |
D10 10 + D21|| 35 — D31| 45
D10 10 + D22| 45 — D32|_55

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
D10 10 + D20| 25 — D30 35
D11 15 + D21|| 35 — D31|_50

D12[ 20 | + p22[ 45 | — D32 6 |

Note: Specia internal relay M308 (carry/borrow) is turned on when acarry or borrow occursin the last repeat operation.
When a user program error occursin any repeat operation, error indicator ERR1 and special internal relay M304 (user pro-
gram execution error) are turned on and maintained while operation for other instructions is continued. For the advanced
instruction which has caused a user program execution error, results are not set to any destination.
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Repeat Operation in the DIV Instruction

Since the DIV (division) instruction uses two destination operands, the quotient and remainder are stored as described
below. Source operands S1 and S2 and destination operand D1 can be designated to repeat individually or in combination.
When destination operand D1 is not designated to repeat, the final result is set to destination operand D1 (quotient) and
D+1 (remainder). When repeat is designated, consecutive operands as many as the repeat cycles starting with the desig-
nated operand are used.

When only S1 (source) is designated to repeat, the final result is set to destination operands D1 and D1+1.

S1 (Repeat =3) S2 (Repeat =0) D1 (Repeat = 0)

SOTU DIV  SIR 2 D1 REP ~‘ D10 = D20 — (D30) (D31)

’_‘I 1 DI0 D20 D30 3 D11 - D20 — (D30) (D31)
D12 + D20 — D30 D31

Quotient Remainder

When only S2 (source) is designated to repeat, the final result is set to destination operands D1 and D1+1.

Sl (Repeat =0) S2 (Repeat = 3) D1 (Repeat = 0)

sotukDbv st 2R b1 REP“ D10 - D20 —» (D30) (D3L)

’_{'2 P10 D20 D30 3 DI0 -+ D2l — (D30) (D31)
DI0 + D2 — D30 D3l

Quotient Remainder

When only D1 (destination) is designated to repeat, the same result is set to 6 operands starting with D1.

Sl (Repeat =0) S2 (Repeat =0) D1 (Repeat = 3)

SOTU | DIV S1 2 D1R REP“ D10 . D20 . D3 D33

’_{'3 D10 D20 D% 3 D10 - D20 — D31 D34
D10 + D20 — D32 D35

Quotient Remainder

When S1 and S2 (source) are designated to repeat, the final result is set to destination operands D1 and D1+1.

Sl (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 0)

sotul<d bV stR 2R D1 REP“ D10 . D20 (030)  (D3D)
’_{'4 b0 D20 D3O 3 DI1 + D2l — (D30) (D31
D2 + D2 — D30 D31

Quotient Remainder

When S1 (source) and D1 (dest.) are designated to repeat, different results are set to 6 operands starting with D1.

Sl (Repeat =3) S2 (Repeat =0) D1 (Repeat = 3)

sotuldbiv  stR 2 D1R REP“ D10 . D20 D30 D33

’_"5 D10 D20 DX 3 D11 = D20 — D31 D34
D12 = D20 —»= D32 D35

Quotient Remainder

When S2 (source) and D1 (dest.) are designated to repeat, different results are set to 6 operands starting with D1.

S1 (Repeat =0) S2 (Repeat = 3) D1 (Repeat = 3)

SOTU DIV S1 S2R D1R REP* D10 - D20 — = D30 D33

’_{'6 D10 D20 D0 3 DI0 =+ D21 —> D31 D34
DI0 + D2 —» D32 D35

Quotient Remainder

When all operands are designated to repeat, different results are set to 6 operands starting with D1.

Sl (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 3)

sotul{ DIV sStR 2R D1R REP“ D10 . D20 D30 D33

’_{'7 D10 D20 D0 3 D11 = D21 —» D31 D34
D12 = D22 —»= D32 D35

Quotient Remainder

Note: When a user program error occurs in any repeat operation, error indicator ERR1 and special internal relay M304
(user program execution error) are turned on and maintained while operation for other instructions is continued. For the
advanced instruction which has caused a user program execution error, results are not set to any destination.
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Introduction

Boolean computations use the AND, OR, and exclusive OR statements as carried out by the ANDW, ORW, and XORW
instructions, respectively. Since the Boolean computation is executed in each scan while the input is on, alevel input or
pulse input should be used as required.

41 ANDW (AND Word)

S1.-32 - D1
’_‘ F— ANDW 315522 iz*(E? Ef}fff) FSEP “ When input is on, 16-bit word data designated by source operands
S1 and S2 are ANDed, hit by bit. The result is set to destination
operand D1.

si=[1[1]1]o[{[o]1] s1 s2 D1
s2=[1[o[ofo[[1]1]
D1=[1[o[o[o[)[0]1]

R O|O
R O|FPr|O
R O|O|O

ORW (OR Word)

When input is on, 16-bit word data designated by source operands
S1 and S2 are ORed, hit by bit. The result is set to destination
operand D1.

*kkkkk *kkk*k *kkk **

42
’_1 —{oRW SIR) s2aR) DIR) REP“ S1+S2 - D1

si=[1][1]1]o]¢[o]1] s1 s2 D1
s2=|1][ofofo]¢[1]1]

D1=[1][1]1]o]{[1]1]

RrlRr|o|o
Rrlo|r|o
N ke

4q XORW (Exclusive OR Word)

When input is on, 16-bit word data designated by source operands
S1 and S2 are exclusive ORed, bit by bit. The result is set to desti-
nation operand D1.

3
’_1 — XORW S1(R) S2(R) D1(R) REP “ SLES2 - D1

st=[1[1][1]o]{[0]1] s1 s2 D1
0 0 0
S2=[1/0]|0[0]/[1]|1
[Z[o[o[o[11] 0 ° 0
Di=[o[1]1]o]/[1]0] 1 0 1
1 1 0
Key Operation
Pressthe ADV key, followed by the advanced instruction number.
‘ ADV’ ‘ 4 ’ 1 1 Sl» Enter operands S1, S2, and D1.
BPS ANDW S2: When repeat isrequired, pressthe REP key for the operand
D1: to repeat, and enter the number of repeat cycles.
To exit, pressthe ¢ key.
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Valid Operands (Standard Processing)

Operand Function | Q M T (o R D Constant | Repeat
S1 (Source 1) Data for computation 0-35 | 031 | 0317 | 0-31 | 0-31 | 063 | 0-99 | 0-65535 1-31
S2 (Source 2) Data for computation 035|031 | 0317 | 0-31 | 0-31 | 0-63 | 099 | 0-65535 1-31
D1 (Destination 1) | Destination to store results | — | 0-31 | 0-287 | 0-31 | 0-31 | 0-63 | 0-99 — 1-31

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current valueisread out. When T (timer) or C
(counter) is used as D1, the datais written in as a preset value which can be 0 through 9999.

Note: When using the timer or counter as destination, make sure that the data does not exceed the maximum preset value
of 9999. When the preset value exceeds 9999, a user program execution error will result, turning on error indicator ERR1
and special internal relay M304. When a user program execution error occurs, the result is not set to the destination.

Since these Boolean instructions are executed in each scan while input is on, a pulse input from an SOTU or SOTD
instruction should be used as required.

Example: XORW

To convert optional output status among a series of 10 output points, use the XORW instruction in combination with 10
internal relay points.

10 output terminals QO through Q7, Q10, and Q11.

Q17 Q11 Q10 QO

l Q12 T l l r Q7 l This program will invert the status of the shaded outputs at the
| LI T T TN | left from on to off, and those not shaded from off to on.
I 16 points I This example uses the 24-1/0 type MICRO® base unit, which has
| |

loJofo][o[o]o]1][o]1]o[1][o]1]0]1

|

M17 M10 M7 MO
| (SETH Ten points of outputs QO through Q11 are assigned to 10
M301 Mo points of internal relays MO through M11.
(SETH

M2 Five points of MO, M2, M4, M6, and M10 are set by ini-
tialize pulse special internal relay M301.

(SETH
M4

(SETH
M6

(SETH
MI10 | Wheninput 11 isturned on, the XORW instruction is

—] SOTU H XORW  S1 2 D1 REP | executed to invert the status of outputs QO, Q2, Q4, Q6,
11 MO Q0 Q0 o and Q10.
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Repeat Operation in the ANDW, ORW, and XORW Instructions

Source operands S1 and S2 and destination operand D1 can be designated to repeat individually or in combination. When
destination operand D1 is not designated to repeat, the final result is set to destination operand D1. When repeat is desig-
nated, consecutive operands as many as the repeat cycles starting with the designated operand are used. Since the repeat
operation works similarly on the ANDW (AND word), ORW (OR word), and XORW (exclusive OR word) instructions,
the following examples are described using the ANDW instruction.

When only S1 (source) is designated to repeat, the final result is set to destination operand D1.

Sl (Repeat =3) S2 (Repeat =0) D1 (Repeat = 0)
SOTU | ANDW S1R S2 D1 REP
K I e % TN ow o om e
D12 D20 —> D30
When only S2 (source) is designated to repeat, the final result is set to destination operand D1.
S1(Repeat =0) S2 (Repeat = 3) D1 (Repeat = 0)
SOTU — ANDW  S1 S2R D1 REP “ D10 D20 (D30)
’_"2 b0 D20 D30 3 D10 D21  —>  (D30)
D10 D22 — D30

When only D1 (destination) is designated to repeat, the same result is set to 3 operands starting with D1.

S1 (Repeat =0) S2 (Repeat =0) D1 (Repeat = 3)
soTU — ANDW  S1 S2 D1R REP ~‘ D10 D20 D30
D10 D20 D30 3
’_{'3 D10 D20  —> D31
D10 D20 — D32
When S1 and S2 (source) are designated to repeat, the final result is set to destination operand D1.
Sl (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 0)
SOTU{ ANDW SIR  S2R D1 REP
K BT e o ow e
D12 D22 — D30

When S1 (source) and D1 (dest.) are designated to repeat, different results are set to 3 operands starting with D1.

Sl (Repeat =3) S2 (Repeat =0) D1 (Repeat = 3)
SOTU ANDW S1R S2 DIR REP ~‘ D10 D20 D30
’_{|5 D10 D20 D30 3 D11 D20 . D31
D12 D20 — D32

When S2 (source) and D1 (dest.) are designated to repeat, different results are set to 3 operands starting with D1.

Sl (Repeat =0) S2 (Repeat = 3) D1 (Repeat = 3)
SOTU ANDW S1 S2R D1R REP ~‘ D10 D20 D30
’_{IG D10 D20 D30 3 D10 D21 D31
D10 D22 —> D32
When all operands are designated to repeat, different results are set to 3 operands starting with D1.
Sl (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 3)
SOTU ANDW SIR  S2R  D1R REP
K T H W] w o owm = @
D12 D22 — D32

Note: When a user program error occurs in any repeat operation, error indicator ERR1 and special internal relay M304
(user program execution error) are turned on and maintained while operation for other instructions is continued. For the
advanced instruction which has caused a user program execution error, results are not set to any destination.
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Introduction

Bit shift and rotate instructions are used to shift the 16-bit datain the data register designated by source operand Sl to the
|eft or right by the quantity of bits designated. The result is set to the data register designated by source operand S1 and a
carry (special internal relay M303). Since the bit shift and rotate instructions are executed in each scan while the input is

on, alevel input or pulseinput should be used as required.

51  SFTL (Shift Left)

SFTL

’—H——

S1 bit
*kkk * %

CYy - s1
When input ison, 16-bit data of the dataregister designated by source operand Slis
shifted to the left by the quantity of bits designated by operand bit. The result is set

to the dataregister, and the last bit status shifted out is set to acarry (specia internal

relay M303). Zeros are set to the LSB.

When bit to shift =1

S1

cY MSB LSB
Beforeshift: [ |<—/[1]0JoJ1][1]o]1]o][1]1]1]o][0o]1]1]0]<—I0O]
M303 <——— Shift totheleft
cY MSB S1 LSB
After shift: [o]o[1]1][o]a]o[1][a][1]0]0][1]2]0]0O]
M303
Key Operation
‘ ADV ’ 5 ’ 1 2 Sy Enter operand S1 and the quantity of bits to shift.
CC= JLBPS SFTL Repeat cannot be designated for bit shift instructions.
(«) 1bit To exit, pressthe ¢ key.
Valid Operands (Standard Processing)
Operand Function | Q M T C R D Constant Repeat
S1 (Source 1) Data for bit shift — — — — — — | 099 — —
— | - -] | = | =1 = 115 —

bit

Quantity of bits to shift

In the high-speed processing mode, data registers for this instruction are limited to DO through D31.
Since the bit shift instructions are executed in each scan while input is on, a pulse input from an SOTU or SOTD instruc-

tion should be used as required.
Example: SFTL
— MoV S1 D1 REP
M301 43690 D10
SOTU SFTL  S1 bit
10 D10 1
Bitsto shift =1

Before shift: D10 = 43690

After first shift: D10 = 21844

After second shift: D10 = 43688

M301 isthe initialize pulse special internal relay.
When MICRO? starts operation, the MOV (move) instruction sets 43690 to
dataregister D10.
Each timeinput 10 isturned on, 16-bit data of dataregister D10 is shifted to
theleft by 1 bit as designated by operand bit. The bit status shifted out is set

to acarry (special internal relay M303). Zeros are set to the LSB.

CYy

[]

M303

CYy

M303

CY

[0]

M303

MSB

D10

LSB

MSB

D10

[1]o]1]o][1]of1]o][1]o[1]0][1]0[1]O] f

LSB

MSB

D10

[0]1]o]1][o]1]o]1][o[1[o]1][0]1[0]O] f

LSB

[1]o]1]o][1]o[1]o][1]o[1]0][1]0[0]O]
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SFTR (Shift Right)

52
, Sl - CY
’_{ I SFTR **S}* E)'*t “ When input ison, 16-bit data of the data register designated by source operand S1is
shifted to the right by the quantity of bits designated by operand bit. Theresult is set
to the dataregister, and the last bit status shifted out is set to acarry (special internal
relay M303). Zeros are set to the MSB.

When bitsto shift =1

MSB S1 LSB cy

Beforeshift:  [0]—[1]0J0]1][1]o]1]o][1]2]1]o][o]1]1]0]—]

Shift totheright —— > M 303

MSB S1 LSB cY

After shift: [o[1]o]o]{1]1]o]1][o]1]1]1][o]0]1[1] [0]

M303

Key Operation
‘ vl B ’ 2 2 Sip Enter operand S1 and the quantity of bits to shift.
CC= J [ BRD SFTR Repeat cannot be designated for bit shift instructions.
(») : 1bit To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant Repeat
S1 (Source 1) Data for bit shift — — — — — — | 099 — —
bit Quantity of bits to shift — — — — — — — 1-15 —

In the high-speed processing mode, data registers for this instruction are limited to DO through D31.
Since the bit shift instructions are executed in each scan while input is on, a pulse input from an SOTU or SOTD instruc-
tion should be used as required.

Example: SFTR

M301 istheinitialize pulse special internal relay.

I Mov: St DL~ REP When MICRO? starts operation, the MOV (move) instruction sets 29 to data

29 D20 *k
M301 register D20.
SOTU—{ SFTR Sl bit Each timeinput |1 isturned on, 16-bit data of data register D20 is shifted to
11 D20 2 theright by 2 bits as designated by operand bit. The last bit status shifted out
isset to acarry (special internal relay M303). Zeros are set to the MSB's.
Bitsto shift =2
MSB D20 LSB cY
Before shift: D20=29 [0]0] lojoJo]o][o]o[o]o][o]ojo[1][1]1]0]1] []
M303
MSB D20 LSB cY
After first shift: D20=7 [0]0] lojoJo]o][o]o[o]o][o]o]o[o][O]1]1]1] [0]
M303
MSB D20 LSB cY
After second shift: D20 =1 [o]o]oJo][o]o|o]o][o[o[o[o][0]0]O]1]
M303
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ROTL (Rotate Left)

53
ROTL <1 o When input ison, 16-bit data of the data register designated by Sl is rotated to the
I - ok left by the quantity of bits designated by operand bit. The last bit status rotated out
of the dataregister is set to acarry (specia internal relay M303).

When bitstorotate=1 ., MSB s1 LB
Beforerotation: 1{ofo]1][1]o]a]o][a]1]1]0][0]2]1]0O
M303 -<——— Rotatetotheleft
cY MSB S1 LSB
After rotation: [o]o[1]1]{o]1]o]1][a]1]0]0][1]2]0[1]
M303
Key Operation
‘ ADV’ 5 ’ 3 2 S1p Enter operand S1 and the quantity of bits to rotate.
CC= JLBPP ROTL Repeat cannot be designated for bit rotate instructions.
(a) » 1bit To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant Repeat
S1 (Source 1) Data for bit rotation — — — — — — | 099 — —
bit Quantity of bits to rotate — — — — — — — 1-15 —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.
Since the bit rotate instructions are executed in each scan whileinput ison, a pulse input from an SOTU or SOTD instruc-
tion should be used as required.

Example: ROTL

M301 istheinitialize pulse special internal relay.

M 3(|)1_ Mov 4089166 DD 110 FiE*P When MICRO® starts operation, the MOV (move) instruction sets 40966 to
dataregister D10.
SOTU{ ROTL ~ S1 bit Each timeinput 10 isturned on, 16-bit data of dataregister D10 isrotated to
10 D10 1 the left by 1 bit as designated by operand bit. The status of the MSB is set

to acarry (specia internal relay M303).

Bitstorotate=1

cY MSB D10 LSB
Beforerotation: D10=40966 | | [1[o[1]o][o]o]0]0][0]0]0]0O][0][1]1]0]
M303
cY MSB D10 LSB
After first rotation; D10 = 16397 [o][1]o]o][o]o]o]o][o]o]o]0][1]1]0]1]
M303
cY MSB D10 LSB
After second rotation: D10=32794  [0] [1]o]o]o][o]o]o]o][o]o]o]1][1]0]1]0]
M303
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ROTR (Rotate Right)

54
ROTR Sl o When input is on, 16-bit data of the data register designated by Sl isrotated to the
I N - right by the quantity of bits designated by operand bit. The last bit status rotated out
of the dataregister is set to a carry (special internal relay M303).

When bitsto rotate =1 MSB s1 LsB oy
Beforerotation: 1{ofo]1][1]o]1]|o][1]1]1]0]l0]1]1]0O

Rotatetotheright —— > M 303

MSB S1 LSB %

After rotation: [o][1]o]o][1]1]o]1][o]1]1]1][o]O]1]1] [0]

M 303

Key Operation

‘ Apv|| 5 ’ ‘ 4 ’ 2 Sip Enter operand S1 and the quantity of bitsto rotate.
cc= ROTR Repeat cannot be designated for it rotate instructions.
(») : 1bit To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant Repeat
S1 (Source 1) Data for bit rotation — — — — — — | 099 — —
bit Quantity of bits to rotate — — — — — — — 1-15 —

In the high-speed processing mode, data registers for this instruction are limited to DO through D31.
Since the bit rotate instructions are executed in each scan while input is on, a pulse input from an SOTU or SOTD instruc-
tion should be used as required.

Example: ROTR

M301 isthe initialize pulse special internal relay.

M 3(|)1_ Mov % gzlo FEEP When MICRO? starts operation, the MOV (move) instruction sets 13 to data
register D20.

SOTU—{ ROTR Sl bit Eachtimeinput 11 isturned on, 16-bit data of dataregister D20 isrotated to

11 D20 2 theright by 1 bit as designated by operand bit. Thelast bit status rotated out

of the dataregister is set to acarry (special internal relay M303).
Bitstorotate=2

MSB D20 LSB cY
Beforerotation: D20=13  |[0]0[0]0]|[0]0]0]0][0]o]0]O][1][1]0[1] []
M 303
MSBl D20 LSB (03
After first rotation: D20 = 16387 |O|l|0|0||0|0|0|0||0|0|0|0||O|0|1|1| @
M 303
MSBl D20 LSB (03'%
After second rotation: D20=53248  [1][1]0[1][0o][o]o]o]|[o]o[o]0][0]0]0]0O]
M 303
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Introduction

The 16- and 24-1/O type MICRO? base units feature five real-time calendar and clock instructions used for programming
the calendar and clock; CALR (calendar read), CALW (calendar write), CLKR (clock read), CLKW (clock write), and
ADJ (adjust). These instructions cannot be used on the 10-1/0 type MICRO® base unit. After initial setting of calendar and
clock using FUN28, date and time are maintained. For FUN28, see page 5-12. If control data registers D95 through D98
are enabled using FUN10, day of week, hour, minute, and second data can be read out to these data registers when the
MICRO? is running or stopped. For FUN10, see page 5-8.

Note: Each clock/calendar instruction can be used only oncein auser program.

71 CALR (Calendar Read)
’_{ CALR “ When input ison, calendar data (year, month, day, and day of week) isread to four data reg-

isters starting with the designated operand.

D= Year (0to99)

D+1 = Month (1 to 12)

D+2 = Day (1to 31)

D+3 = Day of week (0 to 6) assigned as follows:

0 1 2 3 4 5 6
Sunday Monday  Tuesday Wednesday Thursday Friday Saturday

*kkk

Key Operation
‘ ADV ’ 7 1 0 LOD | 0 Enter operand for the first data register to read calendar
END BPS 1 CALR » ata.
3 END Four consecutive data registers are required to read data.
4 END To enter the instruction, press the ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant Repeat
Destination to read calendar data — — — — — — | 099 — —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.
Since the CALR instruction is executed in each scan whileinput is on, a pulse input from an SOTU or SOTD instruction
should be used as required.

Example: CALR

When input 10 is on, calendar datais read to data registers D30 through D33.
p——{CALR
B

D30 D30 = Year
D31 = Month
D32 = Day
D33 = Day of week
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72 CALW (Calendar Write)

When input isturned on, the calendar is set using data stored in four data registers starting

’_{ I cA LW“ with the designated operand.

=3 D= Year (0to99)
D+1 = Month (1to 12)
D+2 =Day (1to 31)
D+3 = Day of week (0 to 6) assigned as follows:

0 1 2 3 4 5 6
Sunday Monday  Tuesday Wednesday Thursday Friday Saturday

Note: Only the months of January, March, May, July, August, October, and December can be programmed with a date of
the 31st. The month of February can be programmed with a date of the 29th only for actual leap years. (Leap years are
automatically adjusted for).

Note: If month, day, or day of week is assigned a value which is not within the range specified above or if adateis not
assigned according to the preceding note, then invalid datawill result in a user program execution error, internal relay
M304 turns on, and the ERR1 indicator on the MICRO? base unit also turns on. The error code is stored in data register
D93 when the control data register is enabled using FUN10. See page 5-8.

Key Operation

Enter operand for the first data register to write calendar

‘ vl 7 ][ 2 oLOD I 0 iy
END BRD 1 CALW »
3 END To enter the instruction, pressthe ¢ key.
4 END Store calendar datato four consecutive data registers start-
ing with the designated operand.
Valid Operands (Standard Processing)
Operand Function | Q M T C R D Constant Repeat
Source to write the calendar data — — — — — — | 099 — —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.
Sincethe CALW instruction is executed at the rising edge of theinput, a pulse input from an SOTU or SOTD instructionis
not required.

Example: CALW

L | MOV S1 D1 Rep I M30listheinitialize pulse special internal relay.
M301 94 D40 xx

When MICRO? starts operation, the MOV instructions set calendar data to
LI MOV  S1 D1 REP || dataregisters D40 through D43.

4 DAl kx
D40 = 94 (Year 1994)

{ MOV S1 D1 REP H D41=4(April)

20 D42 D42 = 20 (Day)

MOV st DI REP D43 = 3 (Wednesday)

3 D43 * %

When input 11 isturned on, the calendar is set using data from dataregis-
L} caLwl] ters D40 through D43.

11 D40 Note: Calendar data can also be set using FUN28. See page 5-12.
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73

*kkk

’_{ p——CLKR

i

Key Operation

CLKR (Clock Read)

When input is on, clock data (hour, minute, and second) is read to three data registers start-
ing with the designated operand.

D= Hour (0to 23)

D+1 = Minute (0 to 59)
D+2 = Second (0 to 59)

7

END

‘ADV ’
BPP

0 LCD 1 0 Enter operand for the first data register to read clock data
1 CLKR » Three consecutive data registers are required to read the
3 END clock data.

4 END To enter the instruction, press the ¢« key.

Valid Operands (Standard Processing)

Operand Function | Q M T (o R D Constant Repeat

Destination to read the clock data — — — — — — 0-99 — —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.
Since the CLKR instruction is executed in each scan while input is on, a pulse input from an SOTU or SOTD instruction

should be used as required.

Example: CLKR

74

——1CLKR
’_{IZ D50

’_1 ——{cLKW|

I *kkk

i

When input 12 is on, clock datais read to data registers D50 through D52.

D50 = Hour (0 to 23)
D51 = Minute (0 to 59)
D52 = Second (0 to 59)

CLKW (Clock Write)

When input isturned on, the clock is set using data stored in three dataregisters starting with
the designated operand.

D= Hour (0to23)

D+1 = Minute (0 to 59)
D+2 = Second (0 to 59)

Note: If timeis assigned avalue which is not within the range specified above, invalid datawill result in a user program
execution error, internal relay M304 turns on, and the ERR1 indicator on the MICRO® base unit also turns on. The error
codeis stored in data register D93 when the control data register is enabled using FUN10. See page 5-8.

Key Operation

‘ ADV ’ 7 ‘ 4 ’ OoLOD | O Enter operand for the first data register to write clock data.
END 1 CLKW » To enter the instruction, press the ¢ key.
3 END Store clock datato three consecutive data registers starting
4 END with the designated operand.
Valid Operands (Standard Processing)
Operand Function | Q M T C R D Constant Repeat
Destination to write the clock data — — — — — — | 099 — —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.
Since the CLKW instruction is executed at the rising edge of the input, a pulse input from an SOTU or SOTD instruction

isnot required.
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Example: CLKW

M301 istheinitialize pulse special internal relay.

When MICRO? starts operation, the MOV instructions set clock data to data
registers D60 through D62.

When input 13 isturned on, the clock is set using data from data registers

Note: Clock data can also be set using FUN28. See page 5-12.

When input isturned on, the clock is adjusted with respect to seconds. If seconds are
between 0 and 29 for current time, adjustment for seconds will be set to 0 and minutes
remain the same. If seconds are between 30 and 59 for current time, adjustment for seconds

will be set to 0 and minutes are incremented one. The ADJ instruction is useful for precise

Sincethe ADJinstruction is executed at the rising edge of the input, a pulse input from an

| 4 No operand is required for the ADJ instruction.
To enter the instruction, pressthe ¢ key.

~‘ When input 14 is turned on, the clock is adjusted with respect to seconds.

MOV S1 D1 REP |-
M301 15 D60 *%
MOV S1 D1 REP |-
30 DéL D60 = 15 (Hour)
MOV  Si D1 rep Ll D61=30(Minute)
0 D62 D62 = 0 (Second)
f CLKWH
_||3' D60 || D60 through D62.
75 ADJ (Adjust)
’—1 p—— ADJ “
RN
timing which starts at zero seconds.
SOTU or SOTD instruction is not required.
Key Operation
‘ADV 7|5 0 LOD
END CC= 1»ADJ
3 END
4 END
Example: ADJ
’—1 —— ADJ
14
14-4
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Example: Time Scheduled Control
This example demonstrates a program to turn output QO on and off according to the chart below:

ON
Output Q0 k
April 3 May 2 June 1 July 2 August 20 September 26
8:30 8:30 16:55 19:50 12:05 17:20
Comparison Comparison Comparison Comparison Comparison Comparison
Datal Data2 Data3 Data4 Data5 Data5

Internal relays are allocated as shown below.

Comparison Data Month Day Day of Week Hour Minute
Comparison Data 1 M10 M11 M12 M13 M14
Comparison Data 2 M20 M21 M22 M23 M24
Comparison Data 3 M30 M31 M32 M33 M34
Comparison Data 4 M40 M41 M42 M43 M44
Comparison Data 5 M50 M51 M52 M53 M54
Comparison Data 6 M60 M61 M62 M63 M64

Data registers are alocated as shown below. Comparison data must be set to data registers D30 through D59 in advance
using the program loader. For example, to enter decimal value “4” to data register D30, press the keys:

MON %R 3 0 LOD 4 a
D BPP 10
Calendar/Clock Readout Data Comparison Data 1 Comparison Data 2
Year D20 | (Turn output QO on) (Turn output QO off)

M10
M11
M12
M13
M14

M20
M21
M22
M23
M24

MonthD21[ |
DayD22[ |

Day of Week D23 |
Hour D24 |:]
Minute D25 |

Second D26 |:]
Comparison Data 3 Comparison Data 4

This program compares the data of (Turn output QO on) (Turn output QO off)
month, day, hour, and minute and M30
does not compare the data of day M31
of week and second.

M40
M41

M32 M42
M33 M43
M34 M44
Comparison Data 5 Comparison Data 6
(Turn output QO on) (Turn output QO off)

M50
M51
M52
M53
M54

M60
M61
M62
M63
M64
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Example: Time Scheduled Control, continued

: CALRH
M317 D20
CLKRH
D24
: CMP= S1R S2R D1R REP H
M317 D21 D30 M10 5
CMP= S1R S2R D1R REP H
D21 D35 M20 5
CMP= S1R S2R D1R REP H
D21 D40 M30 5
CMP= S1R S2R D1R REP H
D21 D45 M40 5
CMP= S1R S2R D1R REP H
D21 D50 M50 5
CMP= S1R S2R D1R REP H
D21 D55 M60 5
— | { | { | { | (SETH
M10 M11 M13 M14 Q0
H — 1 —
M30 M31 M33 M34
— | { | { } {
M50 M51 M53 M54
— | { | { } { } (RSTH
M20 M21 M23 M24 Q0
H — 1
M40 M41 M43 M44
— | { | { | |
M60 M61 M63 M64
14-6

M317 isthe in-operation specia internal relay which remains on
during operation.

While the program is executed, the CALR (calendar read) and
CLKR (clock read) instructions read the calendar and clock data
to dataregisters D20 (year), D21 (month), D22 (day), D23 (day of
week), D24 (hour), D25 (minute), and D26 (second).

The CMP= (compare egual to) instructions compare the current
values of month, day, day of week, hour, and minute in dataregis-
ters D21 through D25 with the comparison data in five consecu-
tive data registers. When data matches, a corresponding internal
relay isturned on.

The first CMP= makes the following comparison in five repeat
cycles and turnsinternal relays on:

D21 - D30 — M10 (month)

D22 ~ D31 - M11 (day)

D23 « D32 -~ M12 (day of week)
D24 ~ D33 - M13 (hour)

D25 « D34 -~ M14 (minute)

The next CM P= compares D21 through D25 with D35 through
D39 and turnsinternal relays M20 through M24 on. Subsequent
CMP= instructions make similar comparisons.

When the current time matches comparison data 1 of month, day,
hour, and minute, then internal relays M10, M11, M13, and M14
are turned on, and output QO is turned on.

When the current time matches comparison data 3 or 5, output QO
is aso turned on.

When the current time matches comparison data 2 of month, day,
hour, and minute, internal relays M20, M21, M23, and M24 are
turned on, and output QO is turned off.

When the current time matches comparison data 4 or 6, output QO
isalso turned off.

The day of week is not included in the comparison condition.
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14: CLOCK / CALENDAR INSTRUCTIONS

Example: Sequential Start

This example demonstrates a program to turn outputs QO through Q2 on and off in sequence according to the chart below:

Output QO OFF

8:30
Comparison Data 1

12:00
Comparison Data 4

Output Q1 OFF

Comparison Data 7

A A

13:20 18:00
Comparison Data 10

A

8:40
Comparison Data 2

12:00
Comparison Data 4

13:
Comparison Data 6

A A

10 17:30
Comparison Data 9

output @2

8:50
Comparison Data 3

12:00
Comparison Data 4

13:

Internal relays are allocated as shown below.

00
Comparison Data 5

17:00
Comparison Data 8

Comparison Data Hour Minute Comparison Data Hour Minute
Comparison Data 1 (8:30) M10 M11 Comparison Data 6 (13:10) M22 M23
Comparison Data 2 (8:40) M12 M13 Comparison Data 7 (13:20) M24 M25
Comparison Data 3 (8:50) M14 M15 Comparison Data 8 (17:00) M26 M27
Comparison Data 4 (12:00) M16 M17 Comparison Data 9 (17:30) M30 M31
Comparison Data 5 (13:00) M20 M21 Comparison Data 10 (18:00) M32 M33

Data registers are alocated as shown below. Comparison data must be set to data registers D20 through D39 in advance
using the program loader. For example, to enter decimal value “8” to data register D20, press the keys:

o] For)[ & ] o 1Rl €]
D BRD 10 MCS/R
Clock Readout Data Comparison Data 1
Hour D10 (Turn output QO on)
Minute D11 Hour D20 8 |—= M10
Second D12 Minute D21| 30 |— M11
Comparison Data 3 Comparison Data 4
(Turn output Q2 on) (Turn outputs Q0-Q2 off)
Hour D24 M14 Hour D26 M16
Minute D25 M15 Minute D27 M17
Comparison Data 6 Comparison Data 7
(Turn output Q1 on) (Turn output QO on)
Hour D30 M22 Hour D32 M24
Minute D31 M23 Minute D33 M25
Comparison Data 9 Comparison Data 10
(Turn output Q1 off) (Turn output QO off)
Hour D36 M30 Hour D38 M32
Minute D37 M31 Minute D39 M33

USER’S MANUAL

Comparison Data 2
(Turn output Q1 on)

Hour D22 8 [— M12
Minute D23|| 40 |— M13

Comparison Data 5
(Turn output Q2 on)

Hour D28 M20
Minute D29 M21
Comparison Data 8
(Turn output Q2 off)
Hour D34 M26
Minute D35 M27
14-7
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Example: Sequential Start, continued

L | —CLKR
mM317 | | P10
[ lCMP= SIR S2R  D1R REP L
DI0 D20 M10 2
| lCMP= SIR S2R  D1R REP L
D10 D22 M12 2
[ lcMP= SIR S2R  D1R REP L
DI0 D24 M14 2
[ |lcMP= SIR S2R  D1R REP L
DI0 D26 M16 2
[ lcMP= SIR S2R  D1R REP L
DI0 D28 M20 2
[ lcMP= SIR S2R  D1R REP L
D10 D30 M22 2
[ lcMP= SIR S2R  D1R REP L
DI0 D32 M24 2
[ lcMP= SIR S2R  D1R REP L
DI0 D34 M2 2
[ lcMP= SIR S2R  D1R REP L
DI0 D36 M30 2
[ lcMP= SIR S2R  D1R REP L
D10 D38 M32 2
— | (sETH
M10 M1l Qo
M24  M25
— | { | (RSTH
M16  M17 Q0
M32  M33
f { | (SETH
M12  M13 Q1
— — —
M22  M23
} { | (RSTH
M16  M17 Q1
— —
M30 M3l
— | { | (SET)H
M14  M15 Q2
— —
M20  M21
— | { | (RSTH
M16  M17 Q2
— —
M26  M27
148

M 317 isthe in-operation specia internal relay which remains on
during operation.

While the program is executed, the CLKR (clock read) instruction
reads the clock data of hour, minute, and second to data registers
D10, D11, and D12.

The CMP= (compare egual to) instructions compare the current
values of hour and minute in data registers D10 and D11 with the
comparison data in two consecutive data registers. When data
matches, a corresponding internal relay isturned on.

The first CMP= makes comparison in two repeat cycles and turns
internal relays on:

D10 « D20 — M10 (hour)
D11 « D21 - M11 (minute)

Similarly, subsequent CMP= instructions compare D10 and D11
with two consecutive data registers and turns internal relays M12
through M33 on.

When the current time matches comparison data 1 or 7 of hour
and minute, internal relays M10 and M11 or M24 and M25 are
turned on, and output QO isturned on.

When the current time matches comparison data 4 or 10 of hour
and minute, internal relays M16 and M17 or M32 and M33 are
turned on, and output QO is turned off.

When the current time matches comparison data 2 or 6 of hour
and minute, internal relays M12 and M13 or M22 and M23 are
turned on, and output Q1 isturned on.

When the current time matches comparison data 4 or 9 of hour
and minute, internal relays M 16 and M17 or M30 and M31 are
turned on, and output Q1 is turned off.

When the current time matches comparison data 3 or 5 of hour
and minute, internal relays M14 and M15 or M20 and M21 are
turned on, and output Q2 is turned on.

When the current time matches comparison data 4 or 8 of hour
and minute, internal relays M16 and M17 or M26 and M27 are
turned on, and output Q2 is turned off.
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Introduction

The DISP (display) instruction is used to display 1 through 5 digits of timer/counter current values and data register data
on 7-segment display units.

The DGRD (digital switch read) instruction is used to read 1 through 5 digits of digital switch settings to adata register or
16 internal relay points. Thisinstruction is useful to change preset values for timers and counters using digital switches.

The ANRO and ANRL1 (analog read) instructions are used to read the analog value (0 through 255) set on the anal og poten-
tiometer on the MICRO? base unit to a data register.

81 DISP (Display)

When input is on, data designated by source operand S1 is set
— DISP S1 LAT DAT
’_{ BCD4 ##* **Q** L L “ to outputs designated by operand Q. Thisinstruction isused to
output 7-segment data to display units.
Quantity of digits: Data phase: Note: The DISP instruction can be used on transistor output
1to5 Low or High  type MICRO? base units only.
Conversion: Latch phase: The DISP instruction can be used only once in auser program.
BCD or BIN Low or High .
Display data can be 0 through 65535 (FFFFh).
Key Operation
‘ ADV 8 1 1 S1» Enter operands S1, Q, and quantity of digits (1to 5).
MCS/R ] |_BPS DISP *BCD L:4 To select the conversion, latch phase, and data phase, press
(Q 0) the REP key.
LATCH L DATA*L To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant | Repeat
S1 (Source 1) | Data to display — — — 031|031 — | 099 — —
Q First output number to display data | — | 0-25| — — — — — — —

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out.

Conversion

BCD: To connect decimal display units
BIN:  To connect hexadecimal display units

Latch Phase and Data Phase

Select the latch and data phases to match the phases of the display unitsin consideration of sink or source output of the
MICRO? base unit.

Output Points

The quantity of required output pointsis 4 plus the quantity of digitsto display. When displaying the maximum of 5 digits,
9 consecutive output points must be reserved starting with the first output number designated by operand Q. Make sure
that actual output terminals are available for all output numbers. Do not let the output numbers straddle the base and
expansion stations in the expansion link system.

Display Processing Time

Displaying numerical data requires the following time after the input to the DISP instruction is turned on. Keep the input
to the DISP instruction for the period of time shown below to process the display data.

Scan Time Display Processing Time
Lessthan 5 msec (10 msec + 1 scan time) x Quantity of digits
5 msec or more 3 scan times x Quantity of digits
Ill!l} USER’S MANUAL 151
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Example: DISP

The following example demonstrates a program to display the 4-digit current value of counter CNT10 on display units
connected to the 24-1/0 transistor sink output type MICRO? base unit.

| DISP si Q LAT DAT When input 10 is on, the 4-digit current value of counter C10 is dis-
10 BCD4 C10 Q L L played on 7-segment digital display units.

Output Wiring Diagram

MICRO?® Base Unit FC2A-C24B1 (Transistor Sink Output)

ouT ouT
0 1 2 3 4 %%wy5 6 7 10 11, +V NC I DATAHNK

R R RS BEE

100 108
L ower Digit Upper Digit

152 USER’S MANUAL



|\'/||CRG3 15: INTERFACE INSTRUCTIONS

8

2 DGRD (Digital Read)
When input is on, data designated by operands | and Q is set to 16
’_{ I ES‘SE **I** **Q** *?*1* “ internal relays or a data register designated by destination operand
D1.
First output number:  This instruction can be used to set preset values for timer (TIM,
o Oto3l TMH, and TMS), counter (CNT), and counter comparison instruc-
gltr gglrzwput number: tions using digital switches. The data that can be read using this
: — instruction is 0 through 65535 (5 digits), or FFFFh.
Quantity of digits:
1t05 Note: The DGRD instruction can be used on transistor output type
Conversion: MICROS base units only.
BCD or BIN . . .
- The DGRD instruction can be used only once in a user program.
Note: Do not use the DGRD instruction between IMP and JEND
instructions or between MCS and MCR instructions.
Key Operation
‘ ADV 8 2 1 D1y Enter operand Dl, quantity of digits, fi rst_ input qumber to
MCS/R | | BRD DGRD *BCD L:4 read (1#), and first output number for digit selection (Q#).
(r: 0) To select the conversion, press the REP key.
(Q 0) To exit, pressthe ¢ key.
Valid Operands (Standard Processing)
Operand Function I Q M T C R D | Constant | Repeat
| First input number to read 0-32| — — — | — | — | — — —
Q First output number for digit selection | — [ 0-31| — — | — | — | — — —
D1 (Destination 1) | Destination to store results — — 0287 | — | — | — | 099 — —

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.

Conversion

BCD: To connect BCD digital switches
BIN:  To connect hexadecimal digital switches

Input Points

Theinputs are used to read the data from the digital switches. The quantity of required input pointsis always 4. Four input
points must be reserved starting with the input number designated by operand I. Make sure that actual input terminals are
availablefor al input numbers. Do not let the input numbers straddl e the base and expansion stationsin the expansion link
system.

Output Points

Outputs are used to select the digits to read. The quantity of required output pointsis equal to the quantity of digitsto read.
When connecting the maximum of 5 digital switches, 5 output points must be reserved starting with the output number
designated by operand Q. Make sure that actual output terminals are available for al output numbers. Do not | et the output
numbers straddl e the base and expansion stations in the expansion link system.

Digital Switch Data Reading Time

Reading digital switch data requires the following time after the input to the DGRD instruction is turned on. Keep the
input to the DGRD instruction for the period of time shown below to read the digital switch data.

Scan Time Digital Switch Data Reading Time
Scan time > Mt f“ter2+ 3 msec 2 scan times x (Quantity of digits + 1)
Scan time < Mt filter2+ 3 msec (Soft filter + 3 msec) x (Quantity of digits + 1)
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Example: DGRD

The following example demonstrates a program to read data from four digital switchesto adataregister in the 16-1/0 tran-
sistor sink output type MICRO? base unit.

| DGRD | Q D1 When input 15 is on, the 4-digit value from BCD digital switchesisread to
5 BCD4 10 Q0 D10 data register D10.

1/0 Wiring Diagram

XXX & ||| & || & || R[] [&9]| &)
108-240v’\,ﬁc @ 54D\(/: OUOTV—| E():% 'l\’/\ll 0 1 4 5 6 7

ouTt
3 J COM1(7)4

RRRRREEREE

DATA LINK
A B s

EER

21

» 102 103
Lower Digit Upper Digit
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83 ANRO (Analog Read 0)

ANRO When input is on, the value (0 through 249) set with analog potentiometer O isread to the
I ot dataregister designated as destination. This instruction is useful for adjusting preset values
of timer (TIM, TMH, and TMS) and pulse (PULS and PWM) instructions.

84 ANR1 (Analog Read 1)

dataregister designated as destination. This instruction is useful for adjusting preset values
of timer (TIM, TMH, and TMS) and pulse (PULS and PWM) instructions.

Note: Analog potentiometer 0 is provided on all models of MICRO® and MICRO3C. Analog potentiometer 1 is provided on
16- and 24-1/0 MICRO® base units. So, ANRO can be used on all models. ANR1 can be used on 16- and 24-1/0 MICRO®
only; not on MICRO3C and 10-1/0 MICROS.

*kk*k

When input is on, the value (0 through 249) set with analog potentiometer 1 isread to the
—1ANRL “

Key Operation
Pressthe ADV key, followed by the advanced instruction number.
) 3 0 LOD I 0 Enter adata register operand number for the ANRO or
ADV I cerl | srp ANRL instructions to store data read from analog potenti-
1 ANRO »
ometer O or 1.
g Emg To enter the instruction, press the ¢ key.
Note: The ANRO and ANRL1 instructions can be used only

once each in a user program.
Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant | Repeat
Destination to store the analog potentiometer value — — — — | — — | 099 — —

In the high-speed processing mode, data registers for these instructions are limited to DO through D31.
Since the ANRO and ANRL1 instructions are executed in each scan while input is on, a pulse input from an SOTU or SOTD
instruction should be used as required.

Analog Potentiometer Setting
The analog potentiometer positions and set values are shown below:

Turned Fully to the L eft Turned Fully to the Right @ @ @ @
o ° o o ° o :
o) o) o o)
o
o o o o . & )
Minimum Value=0 Maximum Value = 249

®

Analog Potentiometer

The 10-1/0 type MICRO® and all MICRO3C have one potentiometer.
The 16- and 24-1/0 type MICRO® have two potentiometers: analog
potentiometer O on the left and analog potentiometer 1 on the right.

IS
IS

©

Example: ANRO

} Aé\lg%o When input 10 is on, the value from anal og potentiometer O is read to data register D80 and
10 isused as apreset value for timer TIM7.
TIM7
D80
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Introduction

9

The PULS (pulse output) instruction is used to generate pul se outputs of 9.574 Hz through 13,020.8 Hz which can be used
to control pulse motors for simple position control applications. The output pulse ratio is fixed at 50%.

The PWM (pulse width modulation) instruction is used to generate pulse outputs of a51.2, 25.6, 3.2, or 1.6 msec period
with a variable pulse width ratio between 0% and 100%, which can be used for illumination control.

The PULS and PWM instructions can be used on transistor output type MICRO® base units only.

The A/D (analog/digital conversion) instruction is used to convert an analog value from the A/D converter unit to adigital
value and stores the result to a data register.

PULS (Pulse Output)

1
SULS  SL When input is on, output QO generates a pulse output. The output pulse frequency is deter-
| MODEL ## % mined by the MODE selection and source operand S1 according to the equation below.
When input is off, output QO remains off.

Note: Either the PULS or PWM instruction can be used only oncein a user program.

Key Operation
9 1 1 Sl» Enter operand S1 using the LOD/10 key for adecimal con-
‘ ADV e | | sps PULS (* 1) stant, or designate a data register.
3 Select MODEL1 through MODE4 using the REP key.
( QD) Do not choose MODE5 and MODES.

To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant Repeat
S1 (Source 1) Pulse width coefficient — — — — — — | 099 0-249 —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.

While the MICRO? is running, the MODE selection cannot be changed. To change the output pulse frequency during oper-
ation, use adata register as source operand S1, and change the value of the data register. See page 3-16.

When adataregister is designated as S1, make sure that the value of the data register does not exceed 249. If the value of
the data register designated as S1 exceeds 249 during operation, a user program execution error will occur, then error indi-
cator ERR1 on the MICRO? base unit islit and special internal relay M304 is also turned on. Correct the program and
transfer the corrected program to the base unit.

When adataregister is designated as source operand S1, the datais read as the user program is scanned. When changing
the value of the data register designated as S1, change the value slowly in comparison to the output frequency.

When output QO is monitored on the program loader while the PUL S instruction is executed, QO remains on, and the out-
put indicator also remains on. When input to the PUL S instruction is turned off while the pulse output is on, the output is
turned off after a complete pulseis generated.

Output Frequency
Select MODEL through MODEA4 to determine the base frequency. (Do not choose MODES and MODES.)

MODE Base Frequency Output Frequency Range (Coefficient 249 through 0)

MODE1 4882.81 Hz 9.574 through 406.901 Hz

MODE2 9765.63 Hz 19.148 through 813.802 Hz

MODE3 78,125 Hz 153.186 through 6510.42 Hz

MODE4 156,250 Hz 306.373 through 13020.8 Hz
The output frequency is determined by the following equation:

_ Base Frequency (MODE) Period = — L

Output Frequency = 1= Width Coefficient SL+ 6) x 21 1 Frequency

. - _ Base Frequency (MODE) ‘
Pulse Width Coefficient S1 OutpUL Frequency x 2 6 | | | |
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Example: PULS
This example explains how to set 1-kHz output pulses using the PUL S instruction.
From the table on the preceding page, MODE 3 and MODE4 can be used to set 1 kHz. If MODE4 is selected, then

Base Freguency

Pulse Width Coefficient S1 -
Output Frequency x 2

156250
1000 x 2

72.125
Pulse width coefficient 72 should be used as source operand S1.

s oI When input 10 is on, output QO generates pulse outputs of 1001.6 Hz.
|o| MODE4 72 Output Frequency = —=20220 _ — 10016 Hz
put Frequency (72+6)x2 '

Example: Pulse Motor Speed Control Using PULS Instruction

This example demonstrates a program to control the rotating speed of a pulse motor using the PUL Sinstruction. Analog
potentiometer 0 is used to change the pulse motor speed. When input 10 is on, the pulse output is generated to rotate the
pulse motor. When input |1 is on, the pulse motor rotates in the reverse direction.

Operands

10 Input to execute the PUL S instruction and start the pul se motor
11 Input to reverse the pul se motor rotation

Q0 Pulse output

Q1 Output to reverse the pulse motor rotation

D10 Pulse width coefficient

MODE1 9.574 through 406.901 Hz

. ANRO M317 isthe in-operation output specia internal relay which remains on while the
_|v||3i7 D10 program is executed.
The ANRO (analog read 0) instruction sets the value of analog potentiometer 0 to
— PULS S1 .
_IIO MODE1 D10 dataregister D10.
| ( Whileinput 10 is on, the PUL S instruction is executed to generate output pulses
11 \Ql determined by the value of D10. Output QO sends out the output pul ses.

When input 11 is on, output Q1 is turned on to reverse the pulse motor.

(Transistor Sink Output)

w| MICRO? Base Unit FC2A-C16B1

)

|
12 B EEE e e EREEER
O D Rl 0 1 2 3 4 5 6 7

Ngihd|hd | B | B I | | | | S I Motor Driver
Pulse
Motor
External +
Power
24V DC —
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9

PWM (Pulse Width Modulation)

2
WM SL When input is on, output QO generates a pulse output. The period of the pulse output is

I MODET %% selected from 51.2, 25.6, 3.2, or 1.6 msec. The output pulse width ratio is determined by
source operand S1 according to the equation shown bel ow.

When input is off, output QO remains off.
Note: Either the PULS or PWM instruction can be used only once in a user program.

Note: When the PWM instruction used in the protect source output type MICRO3, the output
protection function does not work on output QO.

Key Operation
9 2 1 Si» Enter operand S1 using the LOD/10 key for adecimal con-
‘ ADV v || ero PWM (* MODEL) stant, or designate a data register.
] Select MODEL through MODE4 using the REP key.
(Q0) Do not choose MODES5 and MODES.

To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T (o R D Constant Repeat
S1 (Source 1) Pulse width coefficient — — — — — — | 099 0-249 —

In the high-speed processing mode, data registers for this instruction are limited to DO through D31.

The pulse cycle period (MODE selection) cannot be changed during operation. To change the duty ratio during operation,
use a data register as source operand S1, and change the value of the data register. See page 3-16. If the value of the data
register designated as S1 is between 0 and 4, the pulse width coefficient is designated as 5.

When adataregister is designated as S1, make sure the value of the data register does not exceed 249. If the value of the data
register designated as S1 exceeds 249 during operation, auser program execution error will occur, error indicator ERR1 on
the MICRO® base unit is lit, and special internal relay M304 is turned on. Correct the program and transfer corrected program
to the base unit. When a dataregister is designated as S1, the datais read as the user program is scanned. When changing the
value of the data register designated as S1, change the value dowly in comparison to the output frequency.

When output QO is monitored on the program loader while the PWM instruction is executed, Q0 remains on, and the out-
put indicator also remains on. When input to the PWM instruction is turned off while the pulse output is on, the output is
turned off after a complete pulseis generated.

Output Pulse Width Ratio
Select MODEL1 through MODEA4 to determine the pulse cycle period. (Do not choose MODES and MODES.)

MODE Pulse Cycle Period Period (51.2, 25.6, 3.2, or 1.6 msec)
MODE1 51.2 msec e e
MODE2 25.6 msec | | |

MODE3 3.2 msec

MODE4 1.6 msec Pulse Width = Period x Pulse Width Ratio

The output pulse width ratio is determined by the following equation:

Pulse Width Coefficient S1 + 1
250

Pulse Width Ratio =

Pulse Width = Period x Pulse Width C;osegflment S1+ 1[msec]

Variable Range of Pulse Width Ratio

When Sl isadataregister: 2.4% through 100% in 0.4% increments
When S1 is a constant: 0.4% through 100% in 0.4% increments

To turn the pulse output off, turn the input to the PWM instruction off.
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Example: PWM

When MODEL (pulse cycle period 51.2 msec) is selected and 99 is set to S1, the output pulse waveform is as follows.

f ici 51.2
Pulse Width = Period x Pulse Width Coefficient S1 + 1 msec
250
_ 99 +1
= 51.2 msec x 50
= 20.48 msec

|_ PWM S1
’_{ll MODE1 99

Example: lllumination Control Using PWM Instruction
This example demonstrates a program to control incandescent lamp illumination using the PWM instruction. Analog

potentiometer 0 is used

to change the illumination intensity.

Operands
Qo0 Pulse output
D20 Pulse width coefficient

MODEL1 Pulse cy

cle period 51.2 msec

executed.

ANRO
M317 D20
PWM Sl

MODE1 D20

ter D20.

20.48 msec

~‘ When input 11 is on, output QO generates a pulse output shown above.

M317 isthe in-operation output special internal relay which remains on whilethe programis

The ANRO (analog read 0) instruction sets the value of analog potentiometer O to data regis-

The PWM instruction is executed to generate output pulses. The pulse width ratio is deter-
mined by the value of data register D20. Output QO sends out the output pulses.

Output Wiring Diagram

¢ When using an incandescent lamp of 0.5A or less

ouT
comoy O

DATA LINK
6, +V A '8 s

][

1 Coms 5
T ist
RIR|®®®|®|®|® RIR|®| | s
— ] Output
Incandescent Lamp
(AN + External
N
- 24 bC
¢ When using an incandescent lamp of 0.5A or more
1 2 3 | ?éJC‘)I'MJ(i) 4 5 6 | +V ,—ADATABLINKSE|
T ist
Sleleleleslesteses R®|®|| | s
— ] Output
MV
9
Incandescent Lamp + Externa
—| léi FET | B gg\\/}letr)c

Note: Provide protectio

164

n against a rush current depending on the load.
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93 A/D (Analog/Digital Conversion)

08  xwxx -AD4, or -AD5) connected to input 10 is converted to adigital value and set to adata register
designated by destination operand D1.

Resolution of the A/D conversion is 8 bits. Conversion timeis 125 msec.

’_{ AD DL “ When input is on, the analog data from the A/D converter unit (FC2A-AD1, -AD2, -AD3,

Note: Either the A/D or HSC (high-speed counter) instruction can be used only oncein auser program. The A/D converter
unit can be connected to input 10 of MICRO? at the base station only, not at the expansion station.

Key Operation
‘ ADV 9 3 1 (10) Enter operand D1.
JMPE ) L BPP A'D 4 Select the resolution of 8 bits using the REP key.
D1» .
. To exit, pressthe ¢ key.
(* 8bit) P &

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant | Repeat
D1 (Destination 1) | Destination to store data — — — — — — | 099 — —

In the high-speed processing mode, data registers for this instruction are limited to DO through D31.

Digital Data Range
Depending on the resolution of A/D conversion, the digital data stored in the data register is limited to the range shown
below:

Resolution Digital Data Range
8 hits 0 through 249, or 250

If the input to the A/D converter unit exceeds the input range, an overflow occurs and 250 is set.

Resolution
When the user program is cleared from the program loader memory, the resolution for the A/D instruction is set to the
default value of 8 bits.

Although pressing the REP key on the program loader toggles the resolution between 8 bits and 12 bits, select the resolu-
tion of 8 bits for programming the MICRO3 used with the A/D converter unit (FC2A-AD1, -AD2, -AD3, -AD4, or -AD5).

Example: A/D

| AD D1 When input 12 is on, the analog data from the A/D converter unit is converted to a digital
12 08 D20 value with an 8-bit resolution and set to data register D20.
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Introduction

MICRO? features high-speed counter functions which can be used for position control by counting high-speed pulses or for
simple motor control in combination with the pulse output. This function can also be used in combination with a pulse
generator to measure lengths or widths of objects.

The ordinary counter instruction counts only one pulse in one scan, and the counting speed depends on the scan time. The
high-speed counter can count many input pulsesin one scan and makeit possible to count high-speed pul sesfaster than the
scan time. If the high-speed counter counts input pul ses representing a position, the current position can be determined.
This function is useful for position control.

The HSCO is a high-speed counter with a single-stage comparison function. When the current value is equal to or greater
than the preset val ue (4,294,967,295 maximum), a designated output or internal relay is turned on.

The HSC1 is a multi-stage comparison counter. The preset value and output data are programmed in data registers. When
preset values are reached (4,294,967,295 maximum), designated outputs or internal relays are turned on in sequence.

The HSC2 is a pulse output control counter used with the PUL S (pul se output) instruction. When a preset valueis reached,
adesignated output or internal relay isturned on, and the pulse output at output QO is turned off.

The HSC3 is agate-controlled counter without comparison function. When the gate input isturned off, the current valueis
moved to a designated data register.

Note: The high-speed counter function can be used with the 24V DC input type MICRO® only, not with the AC input type.

High-speed Counter Specifications (Hard Filter Value: 10)

High-speed Counter HSCO HSC1 HSC2 HSC3
Counted Value Range 0 to 4,294,967,295 |0 to 4,294,967,295 |0 to 4,294,967,295 0 to 65,535
(FFFF FFFFh) (FFFF FFFFh) (FFFF FFFFh) (FFFFh)
Points 1 point 1 point 1 point 1 point
Phase Single phase Single phase Single phase Single phase
Maximum Frequency |10 kHz 5 kHz (54kI:|HZz when using program loader) 10 kHz

Note: The input response frequency of the high-speed counter depends on the hard filter setting. The soft filter does not
affect the high-speed counter function. See Input Filter Function on page 4-3.

Al HSCO (Single-stage Comparison)

LOW  sxs%  #%xk equal to or greater than the preset value designated by source operand S1, the output

‘ S0 Sl D1 “ High-speed counter O counts input pulses to input 10. When the current value is
or internal relay designated by destination operand D1 isturned on.

The high-speed counter current value is reset to 0 when MICRO? is powered up. The high-speed counter holds the current
value while MICRO? is stopped and restarts counting input pulses starting with the existing current value. Include the hard
reset or soft reset in the user program, if necessary.

Note: Only one of HSCO through HSC3 and A/D instructions can be used only once in a user program.

Key Operation
ADV 1 0 (10) Enter operands S1 and D1.
NOT
BPS HSCo 1 2 To select hard reset mode from LOW, HIGH, or unused,
Sl» press the REP key.
D1: (*---) To exit, pressthe « key.

Valid Operands (Standard Processing)

Operand Function I Q M T Cc R D Constant Repeat
S1 (Source 1) Preset value — — — — | — | — ] 099 |1-4,294,967,295 —
D1 (Destination 1) |High-speed counter output — 1031|0287 | — | — | — — — —

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.
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Allocation Numbers
The HSCO instruction uses the following input and internal relay numbers:
Pulse input: Input 10

Hard reset input: Input 11
Soft reset special interna relay:  Interna relay M315 (When M315 is on, the current value isreset to 0.)

Hard Reset Selection
Input 11 can be used to reset the current value of high-speed counter HSCO.

LOW Resets the current value when input 11 is turned off. HSCO is enabled while 11 is on.
H GH: Resetsthe current value when input 11 is turned on. HSCO is enabled while 11 is off.

* ———: Disableshard reset. (Input 11 can be used as an ordinary input.)
Soft Reset Special Internal Relay M315

- . . L1 HSCO Sl D1 H
In addition to the hard reset using input |1, the high-speed counter cur- «xxx 100 M100/| M301istheinitia-
rent value can be reset by turning special internal relay M315 on using ize pulse special
another input, output, or internal relay. M315, if used, must be pro- — | { X internal relay.
grammed immediately after the HSCO instruction as shown on the M301 M315
right. -

110

Preset Value

The preset value can be 1 through 4,294,967,295 (FFFF FFFFh), which is designated using a constant or two consecutive
dataregisters. Thefirst data register designated by source operand S1 stores the upper digits, and the next data register
stores the lower digits. To enter a double-word value to two consecutive data registers using the program loader, from the
editor mode pressthe MON, D, data register number, ADV, followed by the LOD/10 (decimal) or OUT/16 (hexadecimal),
dataregister value, and ¢ keys. See page 3-16. If the preset value designated by a data register is changed during high-
speed counter operation, the high-speed counter remains unchanged for that cycle. The change will be reflected in the next
count cycle after resetting.

Input Filter and Input Frequency

MICROS has hard and soft filter functions. Only the hard filter works on high-speed counter instructions. The hard filter set-
tings affect the input response. See page 4-3. The maximum input frequency for the HSCO instruction is 10 kHz.

Block Diagram (HSCO: Single-stage Comparison)
HSCO counts input pulses to input 10. When the preset value is reached, comparison output is turned on.

Pulse Input 10 O » Pulse

Hard Reset Input |11 O——
P Reset | 32-bit Counter | —— Comparison Output

Soft Reset M315 ——» |
I
Preset Value —>| 32-bit Comparison Register |

Output Delay (HSCO: Single-stage Comparison)

After the HSCO has counted the Nth input pulse (the preset value), the output or internal relay designated by destination
operand D1 isturned on with a delay shown below.

Pusetnputio N T 1 1 [ When an output is designated as destination oper-
P OFF — . ; , and D1, the maximum output delay can be 300
HSCO Current Value | N- N N+ N+2 psec, not including the delay in the hardware.
Comparison Result  ON 300 psec maximum When aninterna relay is designated as dqsti na-
(D1=Output) OFF — D tion operand D1, the delay can be 1 scan time at
Comparison Result  ON the maximum.
(D1 = Internal Relay) OFF

Neisan  Note: After the preset val ue has been reached, the
END Executed  H1SCO current value continues to increase.
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Example: HSCO

S0 Sl D1 10: Pulseinput
[|HIGH 1000 Qo [| ! Hardresetinput (HSCO isreset when I1ison because the hard reset is set to HIGH.)

110: Soft reset input to turn on soft reset special internal relay M315

M301 istheinitialize pulse special internal relay used to turn soft reset special internal relay
M315 on at start up.

110 While hard reset input 11 is off, the HSCO instruction counts input pulses to input 10. When
the HSCO current value reaches 1000, output QO is turned on.

When hard reset input |1 or soft reset input 110 is turned on, the HSCO current value is reset
to 0.

For monitoring high-speed counter preset and current values, see page 3-15.

M301 M315

A2 HSC1 (Multi-stage Comparison)

LOW  %x#x rent value with multiple preset values. When the current value reaches the first preset value,
the first comparison output is turned on. When the second preset value is reached, the first
comparison output is turned off, the second comparison output is turned on, and so forth.

‘ Tool Sl “ Multi-stage high-speed counter HSC1 counts input pulses to input 10 and compares the cur-

The high-speed counter current value is reset to 0 when MICROS is powered up. The high-speed counter holds the current
value while MICRO? is stopped and restarts counting input pul ses starting with the existing current value. Include the hard
reset or soft reset in the user program, if necessary.

Note: Only one of HSCO through HSC3 and A/D instructions can be used only once in a user program.

f Cauti When a slave station performs communication at 19,200 bps through the loader port in the data link
aution system, multi-stage comparison instruction HSC1 cannot be used at the slave station.

Key Operation
ADV 2 0 (10) Enter operand S1.
NOT
BRD HSC1 1 2 To select hard reset mode from LOW, HIGH, or unused,
Sl» press the REP key.
(*---) To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function I Q M T C R D Constant | Repeat
S1 (Source 1) Multi-stage preset data — — — — — — | 099 — —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.

Allocation Numbers
The HSC1 instruction uses the following input and internal relay numbers:
Pulse input: Input 10

Hard reset input: Input 11
Soft reset special internal relay:  Internal relay M315 (When M315 is on, the current value isreset to 0.)

Hard Reset Selection
Input 11 can be used to reset the current value of high-speed counter HSC1.

LOW Resets the current value when input 11 is turned off. HSC1 is enabled while 11 is on.
H GH: Resetsthe current value when input |1 isturned on. HSC1 is enabled while 11 is off.
*———: Disables hard reset. (Input |1 can be used as an ordinary input.)
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Soft Reset Special Internal Relay M315
L{HSC1 S1 H

In addition to the hard reset using input 11, the high-speed counter current sxx% D10 M301 is the initialize
value can be reset by turning special internal relay M 315 on using another
input, output, or internal relay. M 315, if used, must be programmed imme-
diately after the HSC1 instruction as shown on the right. M301

pulse specia internal
—
m3is | e

110

Multi-stage Data Setting

The data of comparison stages, preset values, and When data register D10 is designated as source operand S1
comparison outputs are stored in consecutive data

registers starting with the data register designated by
source operand S1.

Quantity of preset stages

1st-stage preset (upper digits)
1st-stage preset (lower digits)
1st-stage output (200 = Output QO)
2nd-stage preset (upper digits)

1
Store the quantity of preset stagesin the first data :I 00,000

register.
In the next two data registers, store the upper and
lower digits of the preset value for the first stage.

In the fourth data register, store the destination of the
first-stage comparison output, using a numeric alo-
cation number of output or internal relay. Seebelow.  p10+3N-_2

=~ ]| 200000
2nd-stage preset (lower digits)

2nd-stage output (201 = Output Q1)

~—— Nth-stage preset (upper digits)
Store datain these data registers before executingthe  D10+3N-1 || 10176 =— Nth-stage preset (lower digits)
HSC1 instruction. D10+3N | 206 |=~— Nth-stage output (206 = Output Q6)

| 600,000

Preset Value

The preset value can be 1 through 4,294,967,295 (FFFF FFFFh), which is stored in two consecutive data registers. The
first data register stores the upper digits, and the next data register stores the lower digits. To enter a double-word value to
two consecutive data registers using the program loader, from the editor mode press the MON, D, data register number,
ADV, followed by the LOD/10 (decimal) or OUT/16 (hexadecimal), dataregister value, and ¢ keys. See page 3-16. If the
preset value is changed during high-speed counter operation, the high-speed counter remains unchanged for that cycle.
The change will be reflected in the next count cycle after resetting.

Allocation Numbers: Numeric and Symbolic
Use the numeric allocation numbers to specify the destination of the HSC1 comparison outputs.

Operand Symbolic Numeric Operand Symbolic Numeric Operand Symbolic Numeric
Q0 -Q7 200 - 207 M70 - M77 470 - 477 M180 - M187 | 580 - 587
Output Q10-Q11 |210-211 M80 - M87 480 - 487 M190 - M197 | 590 - 597
Q20-Q27 | 220-227 M90 - M97 490 - 497 M200 - M207 | 600 - 607
Q30-Q31 |230-231 M100 - M107 | 500 - 507 M210 - M217 | 610 - 617
MO - M7 400-407 ||| 41orpg | MA10-M117 |510-517 |~ |M220-M227 |620-627
M10 - M17 | 410 - 417 Relay M120 - M127 | 520 - 527 Relay M230 - M237 | 630 - 637
M20 - M27 | 420 - 427 M130 - M137 | 530 - 537 M240 - M247 | 640 - 647
Internal | \\20_Mm37 | 430- 437 M140 - M147 | 540 - 547 M250 - M257 | 650 - 657
Relay M40 - M47 | 440 - 447 M150 - M157 | 550 - 557 M260 - M267 | 660 - 667
M50 - M57 | 450 - 457 M160 - M167 | 560 - 567 M270 - M277 | 670-677
M60 - M67 | 460 - 467 M170-M177 |570-577 M280 - M287 | 680 - 687

Input Filter and Input Frequency

MICRO? has hard and soft filter functions. Only the hard filter works on high-speed counter instructions. The hard filter set-
tings affect the input response. See page 4-3. The maximum input frequency for the HSC1 instruction is 5 kHz.
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Block Diagram (HSC1: Multi-stage Comparison)

HSC1 counts input pulses to input 10. When the preset value is reached, comparison output is turned on. Multiple preset
values and comparison outputs can be programmed.

Pulse Input 10 O »| Pulse
Hard Reset Input 11 00—
P Reset | 32-bit Counter | » Comparison Output
Soft Reset M315 ——» |
I
Pre%t Val ue —“—>| 32-b|t Comparig)n R@|Ster | When apreset Val ueis r‘ea:hedl
the next preset value is set.

Output Delay (HSC1: Multi-stage Comparison)

After the HSC1 has counted the Nth input pulse (the preset value), the output or internal relay designated as destination of
comparison result is turned on with a delay shown below.

pusetnputio | 1 [1 [1 [ When an output is designated as destination oper-
: : : : and, the maximum output delay can be 300 pisec,
HSC1 Current Value | N1 N N+ N+2 not including the delay in the hardware.
Comparison Result ON wl— When an internal relay is designated as destina-
(Output) OFF ' tion operand, the delay can be 1 scan time at the
Comparison Result ON ———— maximum.
(Internal Relay) OFF

A Nexscan  Note: After the last preset value has been reached,
END Executed the HSC1 current value continues to increase.

Example: HSC1
This example demonstrates a 3-stage high-speed counter operation using the HSC1 instruction.

I MOV S1 D1 Rep W M30listheinitialize pulse specia internal relay used to execute the MOV
M301 3 D10 #» (move) instructions at start up.

MOV st D1 REP LI TheMOV instructions set data to data registers D10 through D19.
0 D11 *k

Quantity of preset stages
1st-stage preset (upper digits) :I 10,000
1st-stage preset (lower digits)

1st-stage output (200 = Output QO)
2nd-stage preset (upper digits)

L MOV S1 D1 REP
10000 D12 *x

L MOV S1 D1 REP H
200 D13 *x

L MOV S1 D1 REP H

0 D4 = ] 50,000

2nd-stage preset (lower digits)
2nd-stage output (201 = Output Q1)
3rd-stage preset (upper digits)

L1 MOV S1 D1 REP H
50000 D15 *k

= ] 100000
3rd-stage preset (lower digits)

3rd-stage output (202 = Output Q2)

- MOV S1 D1 REP H
201 D16 *x

- MOV S1 D1 REP H

1 D17 == Preset value 100,000 is set to two data registers D17 (upper digits) and D18
 [MOov  s1 D1 rep I (lower digits). Values for the two data registers are calculated by dividing
34464 D18 *k the preset value by 65,536 (10000h) as follows:
| MOV s1 D1 REP U 100,000 + 65,536 = 1 and remainder 34,464
202 D19 *k
HSC1 S1 H Upper Digits (D17) Lower Digits (D18)
HIGH D10
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MICRG

Example: HSC1,

HSC1 Current Value
Hard Reset Input 11
ON l_
OFF

Output Q1 o

Output QO

ON
Output Q2 OFF

A3 HSC2 (Pulse Output Control)

continued

10,000 50,000 100,000

High-speed counter HSC1 counts input pulses to input
10. When the first preset value 10,000 is reached, output

ON
FF

QO isturned on. When the second preset value 50,000 is

reached, output QO isturned off, and output Q1 isturned

on. When the last preset value 100,000 is reached, output

Qlisturned off, and output Q2 is turned on. Output Q2

remains on until hard reset input 11 isturned on to reset

the high-speed counter (hard reset is set to HIGH).

Since this exampl e does not include the soft reset special

HSC2
LOW

S1 D1
*kkk *kkk

when MICRO? is stopped.

internal relay to reset at startup, the current valueis held

For monitoring high-speed counter preset and current

values, see page 3-15.

The HSC2 instruction is used with the PUL S (pul se output) instruction to generate a
predetermined number of pulse outputs. The PUL S instruction generates high-fre-
quency output pulses at output QO. By hard-wiring output QO to input 10, HSC2

counts input pulses to input 10. (Input pulses can also be entered to input 10 from
another source.) When the HSC2 current value is equal to or greater than the preset
value designated by source operand S1, the output or internal relay designated by
destination operand D1 is turned on, and the pulse output at output QO is stopped.

The high-speed counter current valueis reset to 0 when MICRO? is powered up. The high-speed counter holds the current
value while MICRO? is stopped and restarts counting input pulses starting with the existing current value. Include the hard
reset or soft reset in the user program, if necessary.

Note: Since the PUL S instruction can be used on transistor output type MICRO? base units only, the HSC2 instruction can
also be used on transistor output type MICRO® base units only.

Note: Only one of HSCO through HSC3 and A/D instructions can be used only once in a user program.

Key Operation

‘ADV

for

BPP

HSC2

Valid Operands (Standard Processing)

Si»
D1:

0 (10)

(*---)

Enter operands S1 and D1.

To select hard reset mode from LOW, HIGH, or unused,

pressthe REP key.
To exit, pressthe ¢ key.

Operand Function | Q M T D Constant Repeat
S1 (Source 1) Preset value — — — — 0-99 | 1-4,294,967,295 —
D1 (Destination 1) | High-speed counter output | — | 0-31 | 0-287 | — — — —

In the high-speed processing mode, operands for advanced instructions are limited. See page 6-1.

Allocation Numbe

The HSC2 instruction uses the following input and internal relay numbers:

Pulse input:
Hard reset input:

Soft reset special internal relay:

176

rs

Input 10
Input 11
Internal relay M315 (When M 315 ison, the current valueisreset to 0.)
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Hard Reset Selection
Input 11 can be used to reset the current value of high-speed counter HSC2.
LOW Resets the current value when input 11 is turned off. HSC2 is enabled while I 1 is on.

H GH: Resetsthe current value when input |1 isturned on. HSC2 is enabled while 11 is off.
*———: Disables hard reset. (Input |1 can be used as an ordinary input.)

Soft Reset Special Internal Relay M315 Mscz st o1 U

In addition to the hard reset using input 11, the high-speed counter cur- xxx 100 MI0O| [ \1301istheinitial-
rent value can be reset by turning special internal relay M315 on using
another input, output, or internal relay. M315, if used, must be pro-
grammed immediately after the HSC2 instruction as shown on the right.

ize pulse special
M301 M315 | internal relay.

Preset Value 110

The preset value can be 1 through 4,294,967,295 (FFFF FFFFh), which is designated using a constant or two consecutive
dataregisters. Thefirst data register designated by source operand S1 stores the upper digits, and the next data register
stores the lower digits. To enter a double-word value to two consecutive data registers using the program loader, from the
editor mode pressthe MON, D, data register number, ADV, followed by the LOD/10 (decimal) or OUT/16 (hexadecimal),
dataregister value, and  keys. See page 3-16. If the preset value designated by a data register is changed during high-
speed counter operation, the high-speed counter remains unchanged for that cycle. The change will be reflected in the next
count cycle after resetting.

Input Filter and Input Frequency

MICRO? has hard and soft filter functions. Only the hard filter works on high-speed counter instructions. The hard filter set-
tings affect the input response. See page 4-3. The maximum input frequency for the HSC2 instruction is 5 kHz (4 kHz
when using the program loader).

lock Diagram (HSC2: Pulse Output Control)

HSC2 counts input pulses to input 10. When the preset value is reached, comparison output is turned on, and pulse output
QO isturned off. The pulse output frequency is determined by the PUL S (pulse output) instruction.

Pulse Input 10 O » Pulse

Hard Reset Input 11 00—
P Reset | 32-bit Counter | Comparison Output

Soft Reset M315 —» I

I
Preset Value —>| 32-bit Comparison Register |

| Pulse Output Pulse Output Q0

When the preset value is reached,
the pulse output is turned off.

Output Delay (HSC2: Pulse Output Control)

After the HSC2 has counted the Nth input pulse (the preset value), the output or internal relay designated by destination

operand D1 isturned on with adelay shown below.
The output pulse stop signal is turned on 190

Pulse Input 10 OOF'\F' [ [ ] pisec at the maximum after the current value
; j reaches the preset value.

HSC2 Current Value | N-L

The example on the left shows the operation
Output Pulse  ON 1 1o0psecmaximum ————  when the PUL Sinstruction generates
Stop Signal OFF — 4882.81-Hz output pulses.
300 psec maximum —

Comparison Result ON . .
I?Dl = Output) OFF 1 Note: When MICRO? is restarted without reset-
ting the HSC2 after the preset value has been
ON
PulseOutput Q0 e | [ ] [ 1] reached, the comparison result output or inter-
nal relay is reset, and the HSC2 continues to
count input pulses starting with the preset value.
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Example: HSC2

The PULS (pulse output) instruction is used to generate output pulses. The output pulses are sent from output QO to input
10. The HSC2 instruction is used to count the pulse signals up to 1000. When the preset value is reached, HSC2 stops the
pulse output at Q0 and turns output Q1 on.

- HSC2
LOW

S1 D1 H
1000 Q1

M

_|

301

—

M315

SOTD

12

— — PULS S1
12

MODE4 10

1/0 Wiring Diagram

10: Pulseinput

I1: Hard reset input (HSC2 isreset when 11 is off because the hard reset is set to LOW.)

12: Input to execute the PUL S (pulse output) instruction and to turn on soft reset special
internal relay M315

M301: Initialize pulse specia internal relay

While input 12 is on, the PUL S instruction generates output pulses at output QO.

Base Freguency (MODE) _ _ 156250
(Pulse Width Coefficient S1+6) x2  (10+6) x 2

Output Frequency = (14882.81 Hz

While hard reset input 11 is on, HSC2 counts input pulses to input 10. When the HSC2 cur-
rent value reaches 1000, the pulse output at QO is stopped, and output Q1 is turned on.

When hard reset input 11 isturned off or soft reset input 12 is turned on, HSC2 is reset.
When input 12 is turned off, the PUL S instruction turns off the pulse output at QO.
For monitoring high-speed counter preset and current values, see page 3-15.

MICRO?® Base Unit FC2A-C16B1
(Transistor Sink Output)

)

®]
®]
]
o ><I
|
A
| @]
~[®]
2| ]
| ®]
~[®]
®]

DATA LINK
6,6 +V N

el

O 2SS,

17-8

— b Motor Driver
+V
Pulse
—]
”i Motor
GND
+ Externa
Power
— 24V DC
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A4 HSC3 (Gate Control)

LOW sxsx input 12 is on. When gate control input 12 is turned off, the current value is moved to a data
register designated by destination operand D1. HSC3 does not compare the current value
with a preset value.

‘ 503 DL “ Gate controlled high-speed counter HSC3 counts input pulses to input 10 while gate control

HSC3 can count up to 65535. When another input pulse enters at 65535, the current value
becomes 0, and special internal relay M316 (HSC3 overflow) is turned on.

The high-speed counter current value is reset to 0 when MICRO? is powered up. The high-speed counter holds the current
value while MICRO® is stopped and restarts counting input pul ses starting with the existing current value. Include the hard
reset or soft reset in the user program, if necessary.

Note: Only one of HSCO through HSC3 and A/D instructions can be used only once in a user program.

Key Operation
‘ADV’ PI\TOT ’ ‘ 4 ’ 0 (10) Enter operand D1.
HSC3 § GATE=l 2 To select hard reset mode from LOW, HIGH, or unused,
D1y press the REP key.
(*---) To exit, pressthe ¢ key.

Valid Operands (Standard Processing)

Operand Function | Q M T C R D Constant Repeat
D1 (Destination 1) Store the current value — — — — — — | 099 — —

In the high-speed processing mode, data registers for thisinstruction are limited to DO through D31.

Allocation Numbers
The HSC3 instruction uses the following input and internal relay numbers:

Pulse input: Input 10
Hard reset input: Input 11
Gate input: Input 12
Soft reset special internal relay: Internal relay M315 (When M315 is on, the current valueis reset to 0.)

HSC3 overflow special internal relay: Internal relay M316

Hard Reset Selection

Input 11 can be used to reset the current value of high-speed counter HSC3.

LOW Resets the current value when input 11 is turned off. HSC3 is enabled while 1 is on.
H GH:. Resetsthe current value when input |11 isturned on. HSC3 is enabled while 11 is off.
*———: Disableshard reset. (Input 11 can be used as an ordinary input.)

Gate Input

Input 12 isallocated as a gate input for the HSC3 instruction. When 12 is on, HSC3 is enabled to count input pulsesto input
10. When 12 isturned off, HSC3 is disabled, and the current value is moved to a data register designated by destination
operand D1. When 12 is turned on again, HSC3 continues counting from the existing current value.

Soft Reset Special Internal Relay M315  Hscs b1 U
In addition to the hard reset using input |1, the high-speed counter current #+xx D10 M301 istheinitialize
value can be reset by turning special internal relay M315 on using another pulse special internal
input, output, or internal relay. M315, if used, must be programmed imme- _|\/||301 M 3%5_ relay.
diately after the HSC3 instruction as shown on the right.
|
110

Input Filter and Input Frequency

MICROS has hard and soft filter functions. Only the hard filter works on high-speed counter instructions. The hard filter set-
tings affect the input response. See page 4-3. The maximum input frequency for the HSC3 instruction is 10 kHz.

dﬂﬂ USER’S MANUAL 17-9



17: HIGH-SPEED COUNTER INSTRUCTIONS

MICRG

Block Diagram (HSC3: Gate Control)
HSC3 counts input pulses to input 10 while gate input 12 is on and stops counting when 12 is off.

Pulse Input |0 O——»
Gate Input |2 O——»
Hard Reset Input |1O————
Soft Reset M315 ——

Gate Input (HSC3:

Pulse

———» M316 Overflow Status

16-bit Counter

Reset

Gate Control)

Asshown in thefigure above, pulseinput 10 and gate input 12 are connected in an AND circuit. If gateinput 12 isturned on

and off while pulsei

ON

Pulse Input 10 -

ON
OFF

ON
OFF

Gate Input 12
Pulse Count

HSC3 Current Value

ON

Pulse Input 10 -

ON

Gate Input 12 ¢

ON
Pulse Count OFF

HSC3 Current Value

Example: HSC3

HSC3 D1
HIGH D20

M301 | M315

110

1710

nput 10 is on, the gate pulses are counted as shown below.

111l
[ |
10O0nno

6

While gateinput 12 is on, HSC3
counts ON pulsesto input 10.

1 2 3 4 5 7

[ [
I_llfll_ll_ll_ll_ll_ll_ll_ll_l
1 rrrlrd

6

While pulseinput 10ison, HSC3
counts ON pulsesto input |2.

[

2 3 4 5 7

10:
11:

Pulse input

Hard reset input (HSC3 isreset when |1 is on because the hard reset is set to HIGH.)
[2: Gateinput

110: Soft reset input to turn soft reset special internal relay M315 on

M301istheinitialize pulse specia internal relay used to turn soft reset special internal relay M315 on
at start up.

While hard reset input 11 is off and gate input 12 is on, the HSC3 instruction counts input pulsesto
input 10. When gate input 12 is turned off, HSC3 stops counting, and the current value is moved to
data register D20. When gate input 12 is turned on again, HSC3 continues counting from the existing
current value.

When hard reset input |1 or soft reset input 110 is turned on, the HSC3 current value isreset to 0.

When the current value exceeds 65535, HSC3 overflow special internal relay M 316 is turned on to
signal an overflow.

For monitoring high-speed counter preset and current values, see page 3-15.
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Introduction

This chapter describes the procedures to determine the cause of trouble and actions to be taken when any trouble occurs
during operating the MICRO? programmable controller.

MICRO? has self-diagnostic functions to prevent the spread of troubles if any trouble should occur. In case of any trouble,
follow the troubleshooting procedures to determine the cause and to correct the error.

The MICRO® base unit has two error indicators; ERR1 and ERR2.
When an error occurs in the MICRO® base unit, error indicator ERR1 L N
islit. In addition, when the sensor power supply from the MICRO3
base unit is overloaded, error indicator ERR2 islit. See the trouble

Error Indicators ERR1 and ERR2 e @ @ @ @ @ ® @ @
D 1

; X ooooooaog
shooting diagrams on pages 18-9 and 18-10. 2 3 45 6 710
For error causesto turn ERR1 and ERR2 on, see page 18-2. E %’ E’ E %’

m|

Error indicator ERR2
) Error indicator ERR1
Reading Error Data
When any error occurs during the MICROS operation, the error codes and messages can be read out using FUN20 on the
program loader.

‘FUNH 2 H 0 H v ’ FUN»20 ERROR 200 4— Tota of Generd Error Codes

Synt ax0070015 }

Keep Data Sum
¥ Transistor NG

= Error Messages

A
I—‘: Next page exists. To view the next page, pressthe ¥ key.
#: Preceding page exists. To view the preceding page, pressthe A key.

Error Messages ADV Error, RUN Error, and COM Error
When operating FUN20, the following error messages may be displayed. are displayed on the same page.

Error Message Error Code Error Status FUN»20 ERROR 80
Power Off 1h Power failure ADV Error( 4)
Watch Dog Time 2h Watch dog timer error RUN Error( 0)

PC Connect NG 4h Data link connection error COM Error ( 0)
Users Prg. CRC 8h User program CRC error

TIM/CNT CRC 10h Timer/counter preset value CRC error After removing cause of the error, clear
Prg. Sum Check 20h User program sum check error error code using the program loader.
Keep Data Sum 40h Keep data sum check error DEL

Syntax 80h User program syntax error

EEPROM NG 100h User program writing error

Transistor NG 200h Protect output overload error FUN»20 ERROR

24V Overload 400h Sensor power overload error )

Calendar NG 800h Calendar/clock error Not hi ng

ADV Error () —_— Advanced instruction syntax error

RUN Error () E— User program execution error The error indicator remains on until
COM Error () _— Link communication error

the cause of the error is removed.

Note: When the error code is cleared using the program loader as described above, the error data on the user program syn-
tax error (Syntax), advanced instruction syntax error (ADV Error), user program execution error (RUN Error), and link
communication error (COM Error) is cleared from memory. To read the error code again before removing the cause of the
error, power up the MICRO® or transfer the user program to the MICRO® again, then operate FUN20.
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General Error Codes

When reading error data using FUN20, the error code is displayed using one, two, or three digits in hexadecimal notation
(O through F). Each digit of the error code indicates a different set of conditions requiring attention. If there are none of the
conditions from the first chart (digit on the left), then this digit does not display on the program loader. If there are none
from the first and second charts, then these two digits are not displayed.

For example, the error code may read out “21.” This indicates two conditions requiring attention, “User program sum
check error” from the second chart and “ Power failure” from the third chart. If the read-out displays“D,” thisindicates
three conditions exist from only the chart on the right.

When control data register D92 is enabled using FUN10, general error code is stored in D92. See page 5-8.

Error Items Error Items Error Items
Error Code Error Code User [ TIMI/CNT Error Code Data
Display: Calendar Sensor | Protect User Display: User Keep pro:;fam preset Display: User link Watch
Digit on & clock power output program Digit in the program |data sum sum value Digit on program connec- _dog Pc_)wer
the Left error overload | overload | writing Middle syntax check check CRC the Right CRC tion timer failure
error error error error error error error error error error
No display No error No error
(No error) 00h Oh
100h [ ) 10h ® 1h ()
200h ® 20h ® 2h [ ]
300h o [ 30h (] [ 3h o [ ]
400h [ 40h ® 4h [
500h ® ([ 50h [ () 5h ® ([ )
600h [ o 60h [ ) [ ) 6h o (]
700h () [ [ ] 70h [ ) (] [ 7h ® [ [ ]
800h ) 80h [ 8h [
900h [ ([ 90h ° ® 9h ® [
AOOh o [ AOh ® (] Ah () [ ]
BOOh () [ [ ] BOh ® (] [ Bh () [ (]
COOh ) ® COh ° (] Ch [ [ ]
DOOh ) [ ([ DOh ° (] ® Dh [ ® [ ]
EOOh () [ [ EOh [ ] (] (] Eh ) [ (]
FOOh [ ] [ ] [ J [ J FOh [ J [ J [ J [ J Fh [ ] [ J [ J [ J
MICRO® Operating Status, Output, and Error Indicator during Errors
Error ltems Operating Output Error Indicator Checked at
Status
Power failure Stop OFF ERR1 ON *1 Any time
Watchdog timer error Stop OFF ERR1 ON Any time
Data link connection error Stop OFF ERR1 ON Initializing data link
User program CRC error Stop OFF ERR1 ON Starting operation
TIM/CNT preset value CRC error Maintained Maintained OFF Starting operation
User program sum check error Stop *2 OFF ERR1 ON During operation
Keep data sum check error Maintained Maintained OFF Turning power on
User program syntax error Stop OFF ERR1 ON Writing user program
User program writing error Stop OFF ERR1 ON Writing user program
Protect output overload error Maintained Maintained *3 |ERR1 ON During operation
Sensor power overload error Stop OFF ERR1 & ERR2 ON Any time
Calendar/clock error Maintained Maintained ERR1 ON Any time
Advanced instruction syntax error Stop OFF ERR1 ON Writing user program
User program execution error Maintained Maintained ERR1 ON During operation
Link communication error Maintained Maintained OFF Any time

*1:  When the power voltage to the MICRO® base unit drops below the rated value, the ERR1 indicator is lit. While the power voltage
remains below the rated value, the ERR1 indicator does not go on.

*2: When a program sum check error occurs, operation is stopped momentarily for recompiling the user program. After completing the
recompilation, operation resumes.

*3: Outputs where error occurs are turned off.
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Error Causes and Actions

1h: Power Failure (Power Off)

This error indicates when the power supply is lower than the specified voltage. This error is also recorded when the power
isturned off. Clear the error code using FUN20 on the program loader.

2h: Watchdog Timer Error (Watch Dog Time)
The watchdog timer monitors the time required for one program cycle (scan time). When the time exceeds approximately
300 msec, the watchdog timer indicates an error. If this error occurs frequently, the MICRO? base unit has to be replaced.
Clear the error code using FUN20 on the program loader.

4h: Data Link Connection Error (PC Connect NG)
This error indicates that both data link slave stations (function selector switch set to 1 through 6) and an expansion station
(function selector switch set to 7) are connected to the data link master station (function selector switch set to 0). Make
sure that the function selector switches at all dlave stations are set to 1 through 6 in the data link system. The expansion
link function cannot be used in the data link system.

To correct this error, change the function selector switch setting to 1 through 6 on slave station units. Turn power off and
on again for the slave station unit. Then take one of the following method:

* Turn power off and on for the master station unit.
 Execute the link formatting sequence (FUN27) for the master station using the program loader. See page 5-11.
* Turn M307 on at the master station during operation to initialize the link communication. See page 6-3.

8h: User Program CRC Error (Users Prg. CRC)

The user program stored in the MICRO? base unit EERPOM is broken. Transfer a correct user program to MICRO3, and
clear the error code using FUN20 on the program loader.

10h: Timer/Counter Preset Value CRC Error (TIM/CNT CRC)
The execution data of timer/counter preset valuesis broken. Clear the error code using FUN20 on the program loader; then
the timer/counter preset values are initialized to the values of the user program. Note that modified preset values are
cleared and that the original values are restored when the error code is cleared.

20h: User Program Sum Check Error (Prg. Sum Check)
The data of the user program compile areain the MICRO? base unit RAM is broken. When this error occurs, the user pro-
gram is recompiled automatically. Clear the error code using FUN20 on the program loader; then the timer/counter preset
values areinitialized to the values of the user program. Note that modified preset values are cleared and that the original
values are restored when the error codeis cleared.

40h: Keep Data Sum Check Error (Keep Data Sum)

This error indicates that the data designated to be maintained during power failure is broken because of memory backup
failure. Clear the error code using FUN20 on the program loader. Note that the “keep” data of internal relays and shift reg-
isters are cleared when the error code is cleared.

80h: User Program Syntax Error (Syntax)

This error indicates that the user program has a syntax error or that FUN1 through FUN10 is set incorrectly. Correct the
user program or FUN settings, and transfer the corrected user program to MICRO3. The error code is cleared when a cor-
rect user program is transferred.

When this error occurs, the error message is displayed with a type code and an address code of 7 digits total.

FUN»20 ERROR 80 <1—— Error Code
Synt ax0070015
A

Address Code
Type Code
Error Message

For details of the type code and address code, see the next page.
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User Program Syntax Error Type Code and Address Code

Type Code Address Code Error Details
0001 Stop input number selection error (FUN1)
0002 Reset input number selection error (FUN2)
0003 Internal relay “keep” designation error (FUN3)
0004 Shift register “keep” designation error (FUN4)
1 0005 Processing mode selection error (FUN5)
0006 Catch input edge selection error (FUNG)
0007 Input filter time selection error (FUN7)
0008 Loader port communication mode setting error (FUN8)
0009 PLC address error for network communication (FUN9)
0010 Control data register setting error (FUN10)
2 Invalid opcode for basic instruction
3 Invalid operand for basic instruction
4 Invalid timer/counter preset value
5 (Note) 0000 to 1912 Invalid opcode for advahced ins.truction .
Address of the incorrect TXD/RXD programmed in the high-speed processing mode
6 (Note) program Invalid data for'advancegl instruction
Same data register designated as status DR for TXD and RXD
7 (Note) Invalid repeated usage of advanced instruction
8 User program capacity over error

Note: When type code 5, 6, or 7 is displayed, the details are shown by the error code of the ADV Error (advanced instruc-
tion syntax error). See the next page.

100h: User Program Writing Error (EEPROM NG)

Thiserror indicates afailure of writing into the MICRO® base unit EEPROM when transferring a user program or when set-
ting user program protection. The error code is cleared when writing into the EEPROM is completed correctly. If thiserror
occurs frequently, the MICRO2 base unit has to be replaced.

200h: Protect Output Overload Error (Transistor NG)

This error isissued when a protect transistor output is overloaded during operation, then only the overloaded output is
forced off. When this error occurs at the base station in the expansion link system, error indicator ERR1 at the base station
islit. When the error is at the expansion station, error indicator ERR1 islit at both the base and expansion stations.

If thiserror has occurred at output Q0 or Q20, then remove the cause of the overload, turn the output off (MON, Q, output
number, RST, ), or turn the output power off. Clear the error code using FUN20 on the program loader.

If this error has occurred at other outputs, then remove the cause of the overload, and the output restores normal operation
automatically. Clear the error code using FUN20 on the program |oader.

400h: Sensor Power Overload Error (24V Overload)
This error indicates that the sensor power supply from the MICRO® base unit is overloaded. When this error occurs, both
error indicators ERR1 and ERR2 are lit.

When this error occurs at the base station in the expansion link system, error indicators ERR1 and ERR2 are lit at the base
station. When the error is at the expansion station, ERR1 and ERR2 are lit at both the base and expansion stations.

To correct this error, reduce the sensor power output load within the rated value, and either turn power to MICROS off and
on or clear the error code using FUN20 on the program |oader.

800h: Calendar/Clock Error (Calendar NG)
This error indicates that the real time calendar/clock in the MICRO2 base unit has an error caused by invalid clock data due
to voltage drop or by erroneous quartz oscillator operation.

Clear the error code using FUN20, and set the caendar/clock data using FUN28 on the program |loader. Turn power off and on
again. If the error continues, the MICRO? base unit has to be replaced. See Troubleshooting Diagram 14 on page 18-20.
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Advanced Instruction Syntax Error (ADV Error)
When auser program syntax error (error code 80h—error

FUN»20 ERROR 80

rel ated with advanced instruction) is indicated with type code 5, ADV Error( 4) < Error Code
6, or 7, the detailed information can be viewed from the error RUN Error( 0)
code indicated in the ADV Error line. COM Error( 0)

Error Code Error Details

The internal allocation number of the operand is invalid.

Input or special internal relay is designated as a destination.

Quantity of repeat cycles is set to 32 (or shift bits to 16 for shift/rotate instructions) or more.

HIWIN P

Advanced instruction which is not allowed for repeat usage is programmed more than once.

Correct the error in the user program and transfer the corrected user program to MICRO3. The error codeis cleared when a
correct user program is transferred.

User Program Execution Error (RUN Error)

Thiserror indicates that invalid data is found during execution of a user program. When this error occurs, specia internal

relay M304 (user program execution error) is also turned on. The detailed information of this error can be viewed from the
error code indicated in the RUN Error line. This error code is stored in control data register D93, if enabled using FUN10.
See page 5-8. When this error occurs, program operation and all output statuses are maintained.

Error Code Error Details

As a result of an advanced instruction, a value exceeding 9999 is written into the timer/counter preset

1 value. Data is written into the preset value of a timer/counter which is not included in the user program or
which uses a data register as a preset value.

2 Data register used as a preset value for timer, counter, or counter comparison instruction exceeds 9999.

3 Indirect operand for the IMOV or IMOVN instruction is out of range.

4 Overflow or underflow has resulted from advanced instruction.

5 Division by 0.

6 Invalid data occurred during data conversion for the DISP or DGRD instruction.

7 Attempt was made to write invalid value to calender/clock data.

8 Data register used as an operand for the PULS or PWM instruction contains invalid data.

9 The quantity of multi-stage preset data for high-speed counter HSC1 exceeds available data registers.
Invalid numeric allocation number is designated as a comparison output of the HSC1.

Remove the cause of the error, and clear the error code using FUN20 on the program loader. Special internal relay M304 is
reset when restarting the MICRO® operation; M304 can also be reset using the program loader (MON, M304, RST, «).

Link Communication Error (COM Error)

This error indicates a communication error in the expansion link or data link system. When this error occurs, special inter-
nal relay M 305 (link communication error) is also turned on. The detailed information of this error can be viewed from the
error code indicated in the COM Error line. This error code is stored in control dataregister D94, if enabled using FUN10.

See page 5-8. When this error occurs, program operation and all output statuses are maintained.

Error Code Error Details
1h Overrun error (Data is received when the receive data registers are full.)
2h Framing error (Failure to detect start or stop bit.)
4h Parity error (An error was found by the parity check.)
8h Receive timeout (Line disconnection)
10h BCC (block check character) error (Disparity with data received up to BCC.)
20h Retry cycle over (Error occurred in all 3 trials of communication.)
40h |/|O) definition quantity error (Error in the connection to the FA-3S series PF3S-SIF4 serial interface mod-
ule

When more than one error is detected in the expansion link or data link system, the total of error codesisindicated. For
example, when framing error (error code 2h) and BCC error (error code 10h) are found, error code 12 is displayed.
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Troubleshooting Diagrams

When one of the following problems is encountered, see the troubleshooting diagrams on the following pages.
When using MICR03C, also see the MICRO3C User’s Manual for troubles particular to the MICROSC.

Problem Troubleshooting Diagram
The POW (power) indicator does not go on. Diagram 1
The RUN indicator does not go on. Diagram 2
Error indicator ERR1 is on. Diagram 3
Error indicator ERR2 is on. Diagram 4
Inputs do not operate normally. Diagram 5
Outputs do not operate normally. Diagram 6
Communication between the program loader and the MICRO? base unit is not possible. Diagram 7
Stop and reset operation cannot be performed. Diagram 8
Normal voltage does not appear on sensor power terminals. Diagram 9
Expansion link or data link is impossible. Diagram 10
Output pulses are not generated at output QO when using the PULS or PWM instruction. Diagram 11
High-speed counter does not work correctly. Diagram 12
The catch input function cannot receive short pulses. Diagram 13
The calendar/clock does not operate correctly. Diagram 14
Transfer to and from the memory card is impossible. Diagram 15
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Troubleshooting Diagram 1

The POW (power) indicator does not go on.

I's power supplied? Supply power.

YE

Isthe power indicator on? S

I's power voltage Supply the rated voltage.
100to 240V AC or AC power type: 100 to 240V AC
24V DC? DC power type: 24V DC
YES
NO Lo YES
Is the power indicator on?
Y
Call IDEC for assistance. END
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Troubleshooting Diagram 2

The RUN indicator doesnot go on.

Isthe ERR2 indicator on?

See Troubleshooting Diagram 4,
“Error indicator ERR2 ison.”

Isthe ERRL1 indicator on?

See Troubleshooting Diagram 3,
“Error indicator ERR1ison.”

NO

Connect the program loader and set
the RUN/STOP switch to RUN.

YE
Isthe RUN indicator on? S

NO

Monitor M300 (start control special
internal relay) using the program loader.
(MON, M300, ¥)

YES IsM300 on?

Is stop or reset input
designated using FUN1
or FUN2?

NO (See Note below.)

Turn M300 on using the program
loader. (MON, M 300, SET, )

Cancel the stop and reset designa-
tion using FUN1 and FUN2.

- YES
Isthe RUN indicator on?
NO Isthe RUN indicator on? YES
NO
Note: If M300 does not go on when the RUN/STOP
switch is set to RUN, the switch may be damaged. Call IDEC for assistance. END
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Troubleshooting Diagram 3

Error indicator ERR1 ison.

Is power voltage NO Supply the rated voltage.
100 to 240V AC or AC power type: 100 to 240V AC
24V DC? DC power type: 24V DC

YES

NO Isthe ERR1 indicator
turned off?

Clear error codes using FUN20 on the program |oader. YES

v ]l

0

‘FUN

Isthe ERR1 indicator YES (See Note below.)
turned off?

NO

See page 18-2. END
Identify the error code and correct
the error.

Note: Temporary errors can be cleared to resume normal operation using FUN20.
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Troubleshooting Diagram 4

Error indicator ERR2 ison.

YES Reduce the current draw to the
rated current of 150 mA.

Is current draw from
the sensor power supply
over 150mA?

Correct the sensor and external

|s sensor or external

wiring shorted? wiring.
NO
Clear error codes using FUN20 on the program loader.
2
‘FUN’ 211 0 || ¥ ||DEL <
NO Does the sensor power
output work correctly?
Call IDEC for assistance. END
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Troubleshooting Diagram 5

Inputs do not operate nor mally.

YES

Isthe input indicator on?

Areinput alocation
numbers correct?

Are the sensor
power terminals wired
correctly?

NO

YES Correct the program.

Correct the wiring.

NO Is the sensor
power output voltage
correct?

Arewiring and
operation of externa
devices correct?

YES

Correct the sensor and
NO externa wiring.
Isthe ERR2 indicator on? >

YES END

“Error indicator ERR2 ison.”

)

See Troubleshooting Diagram 4, ]

A

Call IDEC for assistance.
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Troubleshooting Diagram 6

Outputs do not operate normally.

Is the output indicator on? M_a_ke sure of correct output
wiring.
Are output allocation Correct the program.
numbers correct?
YES
Monitor the output using the program loader.
F
RST!| | Output
‘ MON o) Number v
. . . 3
Does the monitored YES gﬁ%‘ﬁmgﬂ;ﬁ;gtm MICRO
5 .
output turn on and off? Replace the MICRO® base unit.
Call IDEC for assistance. END
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Troubleshooting Diagram 7

Communication between the program loader
and the MICRO? base unit isnot possible.

Isthe loader cable YES

connected correctly? Connect the cable completely.

See Troubleshooting Diagram 1,
“The POW (power) indicator does
not go on.”

Isthe POW (power)
indicator on?

Is FUNS8 Loader Port
Communication Mode
set to default?

Set the loader port communication
mode to default. See page 5-7.

Call IDEC for assistance.

When only program transfer isnot possible:

Only program transfer isnot possible.

Cancel the program protection using
the program loader.
YES

FUN 2 2

Is“Protected PC”
displayed on the program
|oader?

v

BRD BRD

V || PassWord || 4

For details, see page 5-10.

Call IDEC for assistance.
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Troubleshooting Diagram 8

Stop and reset operation
cannot be performed.

Are stop and reset NO
inputs designated by
FUN1 and FUN2?

Arethedesignated stop
and reset inputs on?

Turn the designated inputs on.

YES
Monitor the designated stop, and reset Monitor the start control special interna relay M300
inputs using the program loader. using the program loader.
SET || Input CSOT 3
‘MON | Number ‘ v ’ ‘MON ¢ il 0 0 \ 4
Do the monitored Theinput circuit in the MICRO®
inputs turn on and off? bese unit is damaged. .
Replace the MICRO® base unit.
YES
YES
IsM300 off?
NO
Turn the start control special internal relay M300 off using the
program loader.
Call IDEC for assistance. C F
MON’ sot|| 3 ‘ 0 H 0 ’ RST‘{J’
M BPP Q
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Troubleshooting Diagram 9

Normal voltage doesnot appear
on sensor power terminals.

Is the POW (power) YES
indicator on?

NO

Supply the rated voltage.
AC power type: 100 to 240V AC
DC power type: 24V DC

YES

Isthe POW (power)

indicator on?
NO
Is the sensor power NO
outputted correctly?
YES
Iserror indicator YES
2
END ERR2 on*
/
Call IDEC for assistance. See Troubleshooting Diagram 4,
“Error indicator ERR2 ison.”
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Troubleshooting Diagram 10

1816

Expansion link or data link isimpossible.

Is M306
on at the base station NO

(expansion link) or master
station (datalink)?

YES

Turn link communication prohibit flag special internal relay

M306 off using the program loader.
F ‘ ’
CC>= Q

‘MON

C
}ﬂ \ 0
M
communication cable NO

Isthe
connected to datalink terminals
correctly?

YES

Check error codes at the base station (expan-
sion link) or at al stations (data link).

2
ol ][ o ][ v

Make sure of correct wiring.
See Expansion Link Function on page 4-6
or Data Link Function on page 4-8.

Istheerror code O at NO

Reset the error codes at the base station (expansion
link) or at all stations (data link).

al stations?

o)Ll
BRD

0

LY le=][#]

YES

At the base or master station, execute FUN27 (link formatting
sequence),

FUN|| 2 7 V|| ¢

BRD END

or turn M307 (link communication initialize flag) on during
operation.

|

M BPP END

A

Turn power off at the base or
master station, and turn power on
after afew seconds.

Are error codes cleared YES

to O at all stations?

NO

Call IDEC for assistance.
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Troubleshooting Diagram 11

Output pulsesare not generated at output QO
when using the PULS or PWM instruction.

Make sure of correct wiring for
output QO.

Is the output indicator
for output QO on?

Turn theinput for the PULS or
PWM instruction on.

Istheinput for the PULS
or PWM instruction on?

Is error indicator YES
ERR1 on?
NO
Call IDEC for assistance.
YES Isthe pulse

width coefficient set to
0 through 249?

Correct the pulse width coeffi-
cient setting to 0 through 249.

[ See Troubleshooting Diagram 3, ] END

“Error indicator ERR1 ison.”

USER’S MANUAL 1817
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Troubleshooting Diagram 12

High-speed counter
does not work correctly.

Was the high-speed
counter reset?

Reset the high-speed counter using hard reset input
11 or soft reset special internal relay M315.

When hard reset is set to LOW, turn |1 off and on.
When hard reset is set to HIGH, turn 11 on and off.
Turn M315 on and off.

Is the high-speed
counter in the reset
status?

YES

When hard reset is set to LOW, turn |1 on.
When hard reset is set to HIGH, turn |1 off.

Turn M315 off.

Isgateinput 12 on
when using HSC3?

Turn gate input 12 on.

Isthe input frequency
higher than the rated

Make sure of correct input

frequency.

value?

Is FUN7 (input hard
filter time selection) set
correctly?

Make sure of correct FUN7 (input
hard filter selection) setting.

See page 5-6.

Arethe pulse input
ON/OFF voltage levels
correct?

Make sure of correct input voltage.

ON voltage: 19to 30V DC
OFF voltage: 5V DC maximum

Call IDEC for assistance.

1818
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Troubleshooting Diagram 13

The catch input function
cannot receive short pulses.

Make sure of correct FUN7 (input
hard filter selection) setting.
See page 5-6.

IsFUN7 (input hard
filter time selection) set
correctly?

Make sure of correct input voltage.
ON voltage: 19to 30V DC
OFF voltage: 5V DC maximum

Arethe input ON/OFF
voltage levels correct?

Call IDEC for assistance. END

USER’S MANUAL 18-19
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Troubleshooting Diagram 14

Thecalendar/clock doesnot
oper ate correctly.

The 10-1/0 type does not have
calendar/clock function.
Usethe 16- or 24-1/0 type.

Isthe 10-1/0O type YES

MICRO2 base unit used?

See Troubleshooting Diagram 3,

Is error indicator ERR1 on? “Error indicator ERR1 is on.”

Read the error data using the program loader.

2 o’V

BRD

‘FUN

Clear the error code.

DEL || 4

Theclock datais broken. Set the calendar/clock
using the program loader.

8
MCS/R vHv’

Year Ey

Is“Caendar NG” (error
code 800) displayed?

FUN 2

NO

Make sure of the correct calendar/
clock data using FUN28.

Is the calendar/clock YES
operating normally?

NO

Call IDEC for assistance. END

18-20 USER’S MANUAL
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18: TROUBLESHOOTING

Troubleshooting Diagram 15

Transfer to and from the
memory card isimpossible.

Is“No Connect”
displayed on the program
|loader?

Is“Unrecognized One’
displayed on the program
loader?

Is“System Card”
displayed on the program
loader?

Is“Protected Card”
displayed on the program
loader?

Is“Program Over”
displayed on the program
loader?

Call IDEC for assistance.

YES

YES Insert the memory card into the

program loader firmly.

The card isincompatible with the
program loader.
Use a correct memory card.

Format the memory card using the
program loader.

4 1
Is*“Unformat Card” YES ‘ FUN ’ ‘ BPS v
displayed on the program
?
|oader ‘ v ‘Card Name ‘ < ’

For details, see page 5-15.

YES The card is hot amemory card for

storing user programs.
Use a correct memory card.

YES Set the write protect switch on the
memory card to “Write Enable”

Thereis not enough room on the
YES
memory card to store the user pro-
gram. Use another card.

USER’S MANUAL

END
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APPENDIX

Execution Times for Instructions

Maximum Execution Time (psec)

Instruction Operand and Condition - - .
Standard Processing High-speed Processing
,Q,M 2.0 0.4
LOD, LODN
R, T,C 2.0 0.8
OUT, OUTN 4.0 1.0
Q.M 3.4 0.8
SET, RST
R 3.4 1.2
,Q,M 1.4 0.2
AND, ANDN, OR, ORN
R, T,C 1.4 0.6
AND LOD, OR LOD 1.2 0.4
BPS 7.0 5.0
BRD 1.4 0.6
BPP 6.0 6.0
When stopped 23 44
TIM, TMH, TMS While timing down 31 52
After timeout 31 51
Preset input ON 20 41
0 After countout 20 40
Others 18 39
Pulse input ON 16 37
CNT 1 After countout 19 40
Others 14 35
Reset input ON 12 32
2to 31
(2 to 15) After countout 22 43
Others 21 42
CC=, CC=> 12 32
Reset input ON 0.4N + 27 0.4N + 48
SFR, SFRN X
(N bits) Pulse input ON 0.4N + 32 0.4N + 54
Others 28 48
SOTU, SOTD 17 37
JMP, JEND, MCS, MCR 6.0 5.0
END See the next page.
M- M 109 129
MOV, MOVN
D-D 61 80
MoMoM 121 140
CMP=, <>, <, >, <=, >=
DoD->M 80 99
M+M - D 121 141
ADD
D+D - D 80 99
M-M - D 121 141
SuB
D-D-D 80 99
MxM - D 131 151
MUL
DxD - D 90 109
M+M - D 182 201
DIV
D+D-D 140 159

USER’S MANUAL
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Breakdown of END Processing Time

The END processing time depends on the MICRO? settings and system configuration. The total of execution times for
applicable conditions shown below is the actual END processing time.

Item Condition Execution Time
Standard processing mode 200 psec
Housekeeping
High-speed processing mode 220 psec
Base unit only 130 psec
1/0 service
Expansion link system 9 to 10 msec
Control data register service All control data registers enabled 15 psec
Calendar/clock function processing (see notel) 150 psec

Data link master station processing (see note 2)

Data link system

12.5 to 13 msec

Note 1: Calendar/clock function is processed once every 500 msec in the 16- and 24-1/0 MICRO? base units. The 10-1/0
MICRO? base unit does not have the calendar/clock function.

Note 2: Datalink slave stations are processed in interrupt processing asynchronous to the ordinary system processing.

Processing times of advanced instructions are generally approximately 20 psec longer in the high-speed processing mode

than in the standard processing mode.

In addition to processing user program instructions and END instruction, the MICRO® system processing includesinterrupt

processing of various functions.

A2
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APPENDIX

Type List

0 For the MICRO>C, see the MICRO®C User’s Manual. [

MICRO® CPU Base Units / Expansion 1/0 and Program Loader

Total 1/0 Clock
Name Points and Type No.
(Inputs/Outputs) Calendar
10 points .
6in /4 out) Without FC2A-C10A1
Relay Output .
240V AC, 2A (196i£(;”7tsout) With FC2AC16A1
30V DC, 2A
24 points .
AC Power . With FC2A-C24A1
24V DC Input (14 in / 10 out)
Sink/Source ;
Power 10 points .
Voltage: 6in /4 out) Without FC2A-C10B1
100-240v Transistor 16 points
AC Sink Output P With FC2A-C16B1
50/60Hz 24V DC, 0.5A (in /7 out)
24 points .
(14 in / 10 out) With FC2A-C24B1
120V AC Input Relay Output 16 points
(85-132V AC) 240V AC, 2A (9in /7 out, With FC2A-CA16A1
50/60H 30V DC, 2A 24-pt housin
MICRO3 /60Hz pt housing)
CPU 10 points .
Base 6in /4 out) Without FC2A-C10A4
Unit
r Relay Output .
Expansion 240V AC, 2A 16 points With FC2AC16A4
1/0 30V DC. 2A (9in /7 out)
24 points .
(14 in / 10 out) With FC2A-C24A4
10 points .
. Without FC2A-C10B4
DC Power (6in / 4 out)
Transistor )
Power gﬂ?&ﬁgt Sink Output (196i20/'”7t50ut) With FC2AC16B4
Voltage: 24V DC, 0.5A
24V DC 24 points :
(14 in / 10 out) With FC2A-C24B4
10 points .
6in /4 out) Without FC2A-C10D4
Transistor
Protect Source 16 points .
Output ©in /7 out) With FC2A-C16D4
24V DC, 0.5A 24 oo
points . i
(14 in / 10 out) With FC2A-C24D4
Program Loader (loader cable not included) FC2A-HL1E
USER’S MANUAL A-3
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Type List, continued

Cables and Accessories

O For the MICRO®C, see the MICRO®C User’s Manual. [

Name Function Type No.
Loader Cable 1 (2m/6.56 ft. . FCOAKLA
long) Used to connect the program loader to the MICRO® base unit
Loader cable is not included with program loader.
Loader Cable 2 (5m/16.4 ft. ( prog ) FCOAKL2
long)
Used to connect the MICROS base unit or program loader to IBM
Computer Link Cable PC (in the 1:1 computer link system), 2m (6.56 ft.) long, with D- FC2A-KC2
sub 9-pin female connector to connect to computer
Jack Converter (included with Used on the computer link cable to connect an AC adapter to FCOA-CJL
computer link cable) power the program loader connected to IBM PC
Memory Card SRAM memory card to store 31 user programs max. (64K bytes) FC2A-MC1
. Used to connect MICRO® base units for close mounting in the
Expansion Cable expansion link system, 250mm (9.84") long FC2A-KEL
3 .
Computer Link Interface Unit Used to cqnnect MICRO”® base gmt to the RS232C/RS485 FCOALCL
converter in the 1:N computer link system
. Used to connect MICROS base unit to the computer link interface
Computer Link Interface Cable unit in the 1:N computer link system, 100 mm (3.937”) long FC2AKC3
RS232C/RS485 Converter Used to connegt the computer link interface unit to IBM PC in the FC2AMD1
1:N computer link system
Used to connect the RS232C/RS485 converter to IBM PC in the
RS232C Cable (4-wire) 1:N computer link system, 1.5m (4.92 ft.) long, with D-sub 9-pin HD9Z-C52
female connector to connect to computer
A/D Converter Unit 1 (O to 5V) FC2A-AD1
A/D Converter Unit 2 (0 10 10V) | yseq to convert an analog signal to a digital signal and send it to | FC2AAD2
A/D Converter Unit 3 (£5V) input 10 of the MICROS base unit FC2A-AD3
A/D Converter Unit 4 (4 to 20mA) | (Resolution: 8 bits) FC2A-AD4
A/D Converter Unit 5 (£10V) FC2A-AD5
D/A Converter Unit 1 (O to 5V) FC2A-DA1
D/A Converter Unit 2 (O to 10V) Used to convert a digital signal (PWM signal) from output QO of the FC2A-DA2
D/A Converter Unit 3 (£5V) MICROS base unit to an analog signal FC2A-DA3
D/A Converter Unit 4 (4 to 20mA) | (Resolution: 8 bits) FC2A-DA4
D/A Converter Unit 5 (£x10V) FC2A-DA5
Analog Timer Unit To set timer preset value externally (See page 4-20 — accessories.) PFA-1U11
] v . 3 .
DIN Rail 35-mm-wide DIN rail to mount MICRO* base unit, 1m (3.28 ft.) BAA1000
long
Mounting Clip Used on DIN rail to fasten the MICRO3 base unit BNL6
CUBIQ Programming and monitoring software used on PC (3.5" diskette) FCOY-LP1E314
AC Adapter

When using the program loader for off line programming or communication with a computer, an AC adapter isrequired to
power the program loader. AC adapter output capacity: 5to 6.5V DC, 4W

The RS232C/R$485 converter is powered by 24V DC source or 5 2
an AC adapter with 9V DC, 350mA output capacity.

The output plug of the AC adapter applicable to both the program )
loader and RS232C/RS485 converter is shown on the right.

A4

95
-~

Dimensionsin mm.

USER’S MANUAL
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#

1:1 communication 4-16
1:N Communication 4-17
100-msec clock M312 6-3
10-msec clock M313 6-3
1-sec clock M311 6-3
1-sec clock reset M310 6-3
24V Overload 18-4

A/D 16-5

converter unit 4-21

AC

adapter 4-17,A-4
adapter jack 3-1

input 1-22

accessories A-4

ADD 11-1

adding counters CNT2-CNT31 7-19

addition 11-1
ADJ 14-4
adjust 14-4

ADV Error 18-5
advanced instruction

A/D 16-5
ADD 11-1
ADJ 14-4
ANDW 12-1
ANRO 15-5
ANR1 15-5
CALR 14-1
CALW 14-2
CLKR 14-3
CLKW 14-3
CMP< 10-1
CMP<= 10-1
CMP<> 10-1
CMP= 10-1
CMP> 10-1
CMP>= 10-1
DGRD 15-3
DISP 15-1
DIV 111
HSCO 17-1
HSC1 17-3
HSC2 17-6
HSC3 17-9
IMOV 94
IMOVN 9-5

input condition 8-4

list 8-2
menus 8-1
MOV 9-1
MOVN 9-3
MUL 11-1
NOP 8-6
ORW 12-1

programming 8-3

PULS 16-1
PWM 16-3
reading 3-8
revising 8-3
ROTL 13-3
ROTR 13-4
SFTL 13-1

USER’S MANUAL

SFTR 13-2
structure 8-4
SUB 11-1

syntax error 18-5

XORW 12-1

advanced instructions 8-1
all outputs OFF M302 6-2
allocation numbers 6-1
analog
input function 4-21
output function 4-27
potentiometer 15-5
potentiometer setting 15-5

read0 15-5
read1l 15-5

timer unit 4-18, 4-20

timer, external 4-18
analog/digital conversion 16-5
AND and ANDN instructions 7-4
AND LOD instruction 7-5

AND word 12-1

ANDW 12-1
ANRO 15-5
ANR1 15-5

base

frequency 16-1

unit

processing mode code 5-8
system code 5-8

basic

instructions 7-1

system 1-3

bidirectional shift register 7-26

bit stack register 7-10

Boolean computation 12-1

BPS, BRD, and BPP instructions 7-9
breakdown of END processing time A-2

cables and accessories A-4

calendar

and clock 14-1

read 14-1
write 14-2

Cdendar NG 18-4

calendar/clock

data readout and setting (FUN28) 5-12

error 18-4

function processing A-2

CALR 14-1
CALW 14-2

carry (Cy) and borrow (Bw) M303 6-3
carry or borrow signals 11-2

catch input
function 4-2

status set M290-M297 6-2
vsnormal input 4-2
CC=and CCzingtructions 7-21

changing preset values for timers and counters 3-14

clearing changed preset values 3-14

CLKR 14-3
CLKW 14-3
clock
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INDEX
read 14-3 DC sink input
write 14-3 (AC power type) 1-22
CMP< 10-1 (DC power type) 1-22
CMP<= 10-1 DC source input
CMP<> 10-1 (AC power type) 1-21
CMP= 10-1 (DC power type) 1-21
CMP> 10-1 deleting
CMP>= 10-1 aprogram from memory card 3-11

CNT instruction 7-18
COM Error 18-5
communication mode setting (FUN8) 5-7
compare
equa to 10-1
greater than 10-1
greater than or equal to 10-1
lessthan 10-1
lessthan or equal to 10-1
unequal to 10-1
comparing programs
between loader and base unit 3-9
between loader and memory card 3-11
computer link
cable 4-16
function 4-16
interface cable 4-17
interface unit 4-17
system 1-4
contact protection circuit for relay output 1-17
control dataregister
service A-2
setting (FUN10) 5-8
counter
adding (up) counter 7-19
and shift register in master control circuit 7-29
comparison instructions 7-21
dual-pulsereversible counter 7-18
up/down selection reversible 7-19
counting catch input pulses 4-3
crimping terminal  1-28

D/A converter unit 4-27
data clear, operand (FUN26) 5-11
datainput 7-23
datalink
connection error  18-3
dataregister allocation 4-9

function 4-8
master station processing A-2
system 1-4
terminal communication specifications 1-9
wiring 1-27
data movement, timer/counter preset value 3-14
data register

alocation for datalink system 4-9
allocation numbers 6-4
clearing al data (FUN26) 5-11
control dataregister 5-8
entering data 3-16
monitoring 3-17
datatransmission through FA-3S serial interface module
4-13
datatype selection, display 5-14
day of week (calendar) 5-8

USER’S MANUAL

entire user program 3-5
program instructions 3-6
destination operand 8-4
DGRD 15-3
digital
datarange 16-5
read 15-3
resolution 4-24
dimensions 1-24
analog timer unit 4-20
DIN rail 4-20
mount socket 4-20
mounting 1-26
direct mounting 1-25
discontinuity of operand areas 8-6
DISP 151
display 3-1,15-1
data type selection (FUN36) 5-14
language selection (FUN35) 5-14
displaying instructions 3-5
disposing 1-26
DIV 11-1
divison 11-1
dual-pulse reversible counter CNTO 7-18

editor mode 3-3,3-5
EEPROM NG 18-4
END instruction 7-32
END processing time, breakdown A-2
entering
datainto dataregisters 3-16
program instructions 3-6
error
causes and actions 18-3
indicator during errors 18-2
indicators 18-1
messages
program loader operation 3-20
exclusve ORword 12-1
execution times for instructions A-1
expansion cable 4-6
expansion link
function 4-6
system 1-4
system setup 4-6
external analog timer 4-18

FA-3S serid interface module 4-13
formatting memory card 5-15
forward shift register 7-23
FUN (function) mode 3-3
FUN settings 5-1
FUN table
(FUN1 through FUN11) 5-1
(FUNZ20 through FUN43) 5-2
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INDEX

FUN11 program capacity and PLC type selection
Preface-2
FUN31 program loader version readout/hardware check
Preface-2
function 4-8
keys 3-1t03-2
selector switch 4-6, 4-8, 4-13
specifications 1-7to 1-8
(A/D converter unit) 4-23
(D/A converter unit) 4-29

gate
control HSC3 17-9
input 17-9
general
error code 5-8
error codes 18-2
specifications 1-5to 1-6
(A/D converter unit) 4-22
(D/A converter unit) 4-28

hard
filter 4-4
reset selection 17-2to 17-3, 17-7,17-9
high-speed counter 17-1
(HSC3) overflow M316 6-4
monitoring 3-15
soft reset M315 6-4
high-speed processing mode 4-1
hold-down spring 4-20
hour (clock) 5-8
housekeeping A-2
HSCO 17-1
HSC1 17-3
HSC2 17-6
HSC3 17-9

110
allocation numbers for expansion link system 4-7
service A-2
wiring diagram 15-4, 16-2, 17-8
illumination control using PWM instruction 16-4
IMOV 94
IMOVN 9-5
indirect
move 9-4
move not 9-5
initialize pulse M301 6-2
in-operation output M317 6-4
input
condition for advanced instructions 8-4
filter
function 4-3
time selection (FUN7) 4-2,5-6
internal circuit 1-12
operating range 1-12
or output as source or destination operand 8-5
specifications 1-11
terminal arrangements 1-19
wiring 1-27
wiring diagrams 1-21to 1-22
inserting program instructions 3-7
installation 1-25
in control panel 1-26

USER’S MANUAL

instructions
basic 7-1
binary arithmetic 11-1
bit shift and rotate 13-1
Boolean computation 12-1
clock and calendar 14-1
comparison 10-1
high-speed counter 17-1
interface 15-1
move 9-1
pulse and A/D conversion 16-1
real-time calendar and clock 14-1

internal
circuit
input 1-12
output 1-16

memory and user memory 3-3
relay “keep” designation (FUN3) 5-4

jack converter 4-16
JMP and JEND instructions 7-30
jump instructions 7-30

keep
data sum check error 18-3
designation
internal relay (FUN3) 5-4
shift register (FUN4) 5-5
Keep DataSum 18-3
key
function keys 3-1to 3-2
program keys 3-1to 3-2

language selection, display 5-14
link
communication
error 18-5
error code 5-8
error M305 6-3
initialize flag M307 6-3
prohibit flag M306 6-3
stop flag M307 6-3
formatting sequence (FUN27) 5-11
systems 1-4
loader cable 1-3
connection port 3-1
loader port communication
mode setting (FUN8) 5-7
specifications 1-9
LOD and LODN instructions 7-2

magnets on the back 3-1
maintaining catch input 4-3
master control instruction 7-28
MCSand MCR instructions 7-28
memory backup function 1-10
memory card 3-1
comparing programs  3-11
deleting aprogram 3-11
formatting (FUN41) 5-15
identification (FUN40) 5-15
reading program 3-10
writing program 3-10
minute (clock) 5-8

ifi
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mode 16-1, 16-3 program loader 3-1
module number selection switch 4-13 password 5-10
monitor PC Connect NG 18-3
mode 3-3, 3-12 PLC
screen holding (FUN33) 5-13 address for network communication (FUN9) 5-7
monitoring error data readout and reset (FUN20) 5-9
dataregisters 3-17 operating status readout (FUN24) 5-10
high-speed counters 3-15 system program version readout (FUN23) 5-10
1/0, internal relays, and shift registers 3-12 power failure 18-3
sequential 3-8 memory protection 7-17
timers and counters 3-13 Power Off 18-3
mounting hole layout 1-24 power supply
MOV 9-1 timing chart 1-10, 4-24, 4-30
move 9-1 voltage 1-28
move not 9-3 wiring 1-27
MOVN 9-3 preset values
MUL 11-1 changing 3-14
multiple usage of MCSinstructions 7-29 restoring 3-14
multiplication 11-1 Prg. Sum Check 18-3
multi-stage processing
comparison HSC1 17-3 mode selection (FUN5) 5-5
data setting 17-4 speed 4-1
. program
N no operation 8-6 capacity 4-1

noise . .
emission specifications 1-9 capacity and PLC type selection (FUN11) Preface-2,

) . e 5-9
immunity specifications 1-9 check (FUN30) 5-12
NOP 8-6
numeric and symbolic allocation numbers 17-4 keys 31t03-2
program loader
0 ON-delay analog timer 4-19 beep sound (FUN34) 5-14
opcode 8-4 connection to computer 4-16
operand data clear (FUN26) 5-11 error messages 3-20
operating procedure operation modes 3-3
datalink system 4-10 specifications 1-18
expansion link system 4-6 system program installation (FUN42) 5-15
operating status during errors  18-2 system program restore (FUN43) 5-16
operation version readout/hardware check (FUN31) Preface-2,
basics 2-1 5-13
register 7-5,7-7,7-10 programming
OR and ORN instructions 7-4 advanced instructions 8-3
OR LOD instruction 7-7 procedures and precautions 3-4
ORword 12-1 protect output overload error 18-4
ORW 12-1 protection,
OUT and OUTN instructions 7-2 typeof 4-24,4-31
output user program (FUN22) 5-10
delay 1-16 PULS 16-1
during errors  18-2 pulse
frequency 16-1 cycleperiod 16-3
frequency range 16-1 input 7-23
internal circuit 1-16 motor speed control using PUL Sinstruction 16-2
pulse width ratio 16-3 output 16-1
response at power up and down 4-30 output control HSC2 17-6
specifications 1-13to 1-15 width
terminal arrangements 1-20 coefficient 16-1, 16-3
wiring 1-27 modulation 16-3
wiring diagram 15-2, 16-4 PWM 16-3
wiring diagrams 1-23 R reading
P panel mount advanced instructions 3-8
adapter 4-20 error data 18-1
socket 4-20 program
parts description from base unit to loader 3-9
base unit 1-2 from memory card to loader 3-10
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register
bit stack register 7-10
operation register 7-5, 7-7,7-10
stack register 7-5, 7-7
relay output 1-23
repeat
cycles 8-4
designation 8-4
operation
ADD, SUB, and MUL instructions 11-3
ANDW, ORW, and XORW instructions 12-3
comparison instructions 10-2
DIV instruction 11-4
move instructions 9-2
reset input 2-2, 7-23
number selection (FUN2) 5-4
resetting 3-18
resolution 4-24, 4-30, 16-5
restore timer/counter preset values 3-14
reverse shift register 7-25
revising advanced instructions 8-3
rising or falling edge selection for catch inputs (FUNG)
4-2,5-6
rotate
left 13-3
right 13-4
ROTL 13-3
ROTR 13-4
RS232C cable 4-17
RS232C/R$485 converter 4-17
RUN Error 18-5
RUN/STOP switch 2-1, 3-1

scan time

(current value) 5-8

readout (FUN25) 5-11
scanning process and WDT (watch dog timer) 1-10
searching for aprogram instruction 3-8
second (clock) 5-8
selecting program addresses 3-5
self-diagnostics flow chart 1-10
sensor power overload error  18-4
sequential

monitoring 3-8

monitoring (FUN32) 5-13

start 14-7
seria interface module 4-13
SET and RST instructions 7-32
setting 3-18
SFR and SFRN instructions 7-23
SFTL 13-1
SFTR 13-2
shift

left 13-1

right 13-2
shift register

“keep” designation (FUN4) 5-5

instructions 7-23
simple operation 2-3
single output instruction 7-27
single-stage comparison HSCO 17-1
soft

filter 4-5
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reset special internal relay M315 17-2,17-4,17-7,17-9
SOTU and SOTD instructions 7-27
source
and destination operands 8-4
operand 8-4
special
functions 4-1
internal relays 6-2
specifications
datalink 4-9
terminal communication 1-9
function 1-7t01-8
general 1-5t01-6
high-speed counter 17-1
input 1-11
loader port communication 1-9
noise
emission 1-9
immunity 1-9
output 1-13to 1-15
program loader 1-18
stack register 7-5, 7-7
start control M300 6-2
start/stop
operation 2-1
schematic 2-1
using power supply 2-2
using program loader 2-1
stopinput 2-2
number selection (FUN1) 5-3
structure of an advanced instruction 8-4
SUB 11-1
subtraction 11-1
Syntax 18-3
system
setup 1-3
datalink 4-8,4-13
expansion link 4-6
statuses 2-2

termina arrangements
input 1-19
output 1-20
TIM, TMH, and TMSinstructions 7-14
TIM/CNT CRC 18-3
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